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Abstract 
 

Most countries will miss the UNAIDS target of reducing new HIV infections by 75% by 2020 compared to 

2010. HIV prevention cascades have been proposed to assist in the advocacy for and planning, monitoring, and 

improved delivery of HIV prevention programmes and interventions by identifying gaps in effective use of 

prevention methods, similar to treatment cascades. The overarching aim of this thesis was to develop and pilot-

test a generic HIV prevention cascade framework that can be used for different populations, prevention 

methods, and purposes. This proposed prevention cascade consists of three steps of motivation to use a 

prevention method, access to it, and effective use in a priority population. Characterising reasons underlying 

gaps across motivation, access, and effective use creates a comprehensive framework. To develop this 

framework, I conducted consultations and data analyses. In a study of data from eastern and southern Africa, I 

demonstrated increases in both non-regular partnerships and condom use, exemplifying complexities of 

population-level HIV risks and challenges in defining priority populations for prevention cascades. As it has 

previously been proposed as the first step in prevention cascades, I analysed HIV risk perception using 

longitudinal data from Manicaland, Zimbabwe. Results suggest that 1) risk perception can be accurate as there 

were associations between perceptions and actual HIV acquisition but there were considerable gaps in risk 

perception and 2) increasing risk perception was associated with condom use but fractions of condom use 

attributable to risk perception were small, highlighting that HIV prevention behaviour is influenced by a range 

of factors. The importance of structural factors for HIV prevention was underlined by analyses of cash transfers 

and HIV prevention in Manicaland. Finally, I operationalised the proposed HIV prevention cascade framework 

using newly collected data from Manicaland, demonstrating the utility of the concept for identifying gaps in 

prevention. 
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Chapter 1 
Introduction 

Dissemination 
 
In section 1.4 of this chapter, an HIV prevention cascade framework is introduced that will be discussed in detail in 
chapter 2. A modified version of this framework has been published in a peer-reviewed journal (attached in Appendix 
A): 
 

• Schaefer R, Gregson S, Fearon E, Hensen B, Hallett TB, Hargreaves JR. HIV prevention cascades: a unifying 
framework to replicate the successes of treatment cascades. The Lancet HIV 2019; 6(1): e60-e66. 

 
A modified version of the HIV prevention cascade framework has also been presented at the 22nd International AIDS 
Conference in Amsterdam, the Netherlands, 23 – 27 Jul 2018: 
 

• Schaefer R, Fearon E, Gregson S, Hargreaves JR. HIV prevention cascades: Progress towards a single unifying 
framework that can replicate the success of treatment and care cascades. Abstract TUPEE681. Presented at: 
22nd International AIDS Conference, 23 – 27 July 2018, Amsterdam, the Netherlands. 

 
More information on dissemination and acknowledgements is provided in chapter 2.  
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1.1 Recent epidemiological trends in the global HIV epidemic 
 

Infection with the human immunodeficiency virus (HIV), described as the aetiological agent of the acquired 

immunodeficiency syndrome (AIDS) in 1984 [1], continues to be one of the leading causes of death and 

disability in the world [2]. HIV emerged in Central Africa and first spread to Haiti in the 1960s and from there 

to the USA and the rest of the world [3]. Over the course of the global epidemic, between 58 and 98 million 

people became infected and 24 to 44 million people died from AIDS-related illnesses by 2018 [4]. In 2015, the 

United Nations (UN) General Assembly adopted the resolution “Transforming our world: the 2030 Agenda for 

Sustainable Development” that commits to the Sustainable Development Goal (SDG) of ending the AIDS 

epidemic by 2030 [5], which means ending AIDS as a public health threat [6], not eradicating HIV transmission. 

 

Building on the Fast-Track strategy that the Joint United Nations Programme on HIV/AIDS (UNAIDS) 

launched in 2014 [7], the UN General Assembly adopted the “Political Declaration on HIV and AIDS: On the 

Fast-Track to Accelerate the Fight against HIV and to End the AIDS Epidemic by 2030” (Political Declaration) 

in 2016 [8], which was the fourth UN political declaration on HIV/AIDS.  In this, member states committed to 

reducing global AIDS-related deaths by 75% by 2020 compared to 2010 and globally to fewer than 500,000 

deaths by 2020 [8]. AIDS-related mortality rose rapidly in the 1990s and peaked in 2004 with 1.7 million 

deaths due to AIDS but halved since to 770,000 in 2018 [4]. The trend of declining AIDS-related deaths 

continued in all regions of the world since 2010 apart from Eastern Europe and Central Asia and the Middle 

East and North Africa. The primary contributor for this decline in global HIV-linked mortality is the continuous 

worldwide scale-up of antiretroviral therapy (ART) since the early 2000s, with 23.3 million of the 37.9 million 

of people living with HIV (PLHIV) being on treatment in 2018 (62%) [4]. The Political Declaration also 

committed to achieving the “90-90-90” Fast-Track target of UNAIDS by 2020 [9], which refers to 90% of 

PLHIV knowing their HIV status, 90% of these accessing ART, and 90% of these being virally suppressed (less 

than 1,000 viral copies per ml). In 2018, an estimated 79% of PLHIV knew their HIV status, of which 78% 

accessed ART, and 86% of people accessing treatment were virally suppressed [4], which means that, of all 

PLHIV, 62% accessed ART and 53% were virally suppressed. Increases in global access to ART (albeit 

impressive) are insufficient to reach the global goal of fewer than 500,000 AIDS-related deaths by 2020 [10] 

and results from the Global Burden of Diseases Study (GBD) suggest that only six countries will achieve the 

2020 target of a 75% reduction in AIDS-related mortality [11].  

 

In the Political Declaration, member states further committed to reducing HIV incidence by 75% in their 

countries by 2020 compared to 2010 and to reducing the number of new HIV infections in the world to fewer 

than 500,000 by 2020 [8]. Since the peak in 1997, when an estimated 2.9 million people became newly infected 

with HIV, global HIV incidence declined to 2.1 million in 2010 and 1.7 million in 2018 [4]. The current rate of 

decline is insufficient to meet the global target set in the Political Declaration [10] and all but one country 
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(eSwatini) are forecasted to miss the target of a 75% reduction in HIV incidence [11]. This includes the 28 

countries of highest HIV burden that formed the Global HIV Prevention Coalition in 2017 to accelerate efforts 

in HIV prevention [12], of which only three countries have achieved reductions in annual numbers of new HIV 

infection of more than 40% [10]. 

 

The main modes of transmission of HIV include sexual contact with an HIV-infected partner (including vaginal, 

anal, and, rarely, oral sex); vertical transmission from an HIV-infected mother to the child during pregnancy, 

birth, or breastfeeding; and sharing of needles and syringes or other equipment used to prepare drugs for 

injection with an HIV-infected partner [13]. Outside of sub-Saharan Africa, most HIV epidemics are 

concentrated in key populations, including men who have sex with men [MSM], people who inject drugs 

[PWID], sex workers, and transgender people, and globally more than half of new HIV infection occur among 

members of key populations and their sexual partners [10]. Continuing high HIV incidence among key 

populations explains why, when not considering sub-Saharan Africa, little overall change has occurred in the 

number of new HIV infections since the early 2000s. HIV incidence increased by 29% in Eastern Europe and 

Central Asia since 2010 (150,000 new HIV infections in 2018, of which 84% occurred in the Russian Federation 

and Ukraine) and by 10% in the Middle East and North Africa (20,000 infections in 2018), while there were 

only modest reductions or stable levels in other regions [10]. In Eastern Europe and Central Asia and North 

Africa, high proportions of new HIV infections occur among PWID, although, globally, PWID only account for 

12% of new HIV infections [10]. Mother-to-child transmission (MTCT) has been declining from 450,000 

infections in 2000 to 280,000 in 2010 and 160,000 in 2018, accounting for 9% of all new HIV infections in 

the world [4]. Therefore, sexual transmission is by far the most common mode of HIV infection. This is 

particularly the case in sub-Saharan Africa, the region worst affected by the HIV epidemic, and sexual 

transmission of HIV in sub-Saharan Africa is the topic of this thesis.  

 

1.1.1 HIV in sub-Saharan Africa  
 

Sub-Saharan Africa has experienced the most extensive HIV epidemic in the world. In 2018, 25.6 million PLHIV 

lived in the region, particularly in eastern and southern Africa, where 20.6 million PLHIV resided (54% of all 

PLHIV in the world) [4]. AIDS-related deaths declined by 40% between 2010 and 2018 in sub-Saharan Africa 

as a whole and by 44% in eastern and southern Africa, more than in any other region in the world [10]. The 

proportion of PLHIV accessing ART in 2018 was markedly higher in eastern and southern Africa (67%) than in 

western and central Africa (51%) [4]. However, HIV/AIDS remains the leading cause of death among females 

aged 15-49 years in every region of sub-Saharan Africa and among males of the same age in every region apart 

from central sub-Saharan Africa [14]. HIV/AIDS is also the leading cause of death among adolescents aged 10-

19 in sub-Saharan Africa [15].  
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The UNAIDS Fast-Track targets aim for fewer than 210,000 new HIV infections in eastern and southern Africa 

and fewer than 67,000 infections in western and central Africa by 2020 [16]. With 1.08 million new HIV 

infections in 2018, more than 60% of global HIV infections occur in sub-Saharan Africa (800,000 in eastern 

and southern Africa) [4]. Sub-Saharan Africa is home to 13 of the 19 countries in the world with more than 

20,000 new HIV infections per year and 19 of the 20 countries with the highest HIV incidence rate (per 1,000 

population) [4]. Between 2010 and 2018, the number of new HIV infections declined in eastern and southern 

Africa more than in any other region of the world (by 27% among all ages and by 24% among adults aged over 

15 years) [4]. South Africa and Mozambique accounted for nearly 50% of new HIV infections in 2018 in eastern 

and southern Africa. While new adult HIV infections declined by 41% in South Africa between 2010 and 2018, 

it remained stable in Mozambique (Figure 1.1). Two other countries with large HIV epidemics that had limited 

change in HIV incidence were Zambia (43,000 new infections among adults aged 15-49 years in 2018) and 

Tanzania (64,000 new adult infections), and South Sudan and Madagascar experienced large increases in 

numbers of new HIV infections (Figure 1.1) [4]. 

 

In western and central Africa, reductions in the number of new HIV infections were modest compared to eastern 

and southern Africa. Among all ages, numbers of new infections declined by 13% between 2010 and 2018, and 

new infections among adults (15+ years) declined by 8% during this period, with no change since 2014 [4]. 

Nigeria accounts for nearly half of all new HIV infections among adults in the region and new infections in the 

country increased by 6% between 2010 and 2018. Other countries with more than 10,000 new HIV infections 

in 2018 include Cameroon, Côte d’Ivoire, the Democratic Republic of Congo, Ghana, and Mali, which together 

account for one-third of new adult infections in the region. While Cameroon, Côte d’Ivoire, and the Democratic 

Republic of Congo experienced declines in new adult HIV infections between one-quarter and one-third 

between 2010 and 2018, HIV infections among adults remained stable in Ghana and increased by 69% in Mali, 

with further increases in The Gambia (19%) and Equatorial Guinea (35%) (Figure 1.1) [4].  

 

Nearly all countries in eastern and southern Africa are characterised by generalised HIV epidemics, i.e. have an 

adult (15-49 years) HIV prevalence of at least 1% and only 25% of new HIV infections are estimated to occur 

among key populations and their sexual partners [10]. Adolescent girls and young women aged 15-24 years are 

disproportionally affected by the HIV epidemic in sub-Saharan Africa. In eastern and southern Africa in 

particular, about one-quarter of all new HIV infections occurred in this population in 2018 (210,000 new HIV 

infections compared to 87,000 among young males of the same age) [4]. The Political Declaration recognised 

the importance of reducing HIV incidence among adolescent girls and young women and committed to reducing 

the number of new infections in this population to under 100,000 globally by 2020 [8], but this target will be 

missed by a wide margin at the current rate of decline.  
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Figure 1.1: Change in numbers of new adult HIV infections between 2010 and 2018 in sub-Saharan Africa.  
Numbers are new HIV infections among adults (15+ years) in 2010 and 2018 and the change refers to the relative 
difference between these numbers in 2018 compared to 2010 in eastern and southern Africa (A) and western and 
Central Africa (B). The target of reducing new infections by 75% by 2020 set out in the Political declaration is indicated. 
Numbers are based on UNAIDS data [4]. Only countries with an adult HIV prevalence of at least 1% or more than 100 
new HIV infections in 2018 are displayed. 
  

2010 2018            2020 target
Angola 20000 21000
Botswana 11000 8200
Eswatini 10000 6900
Eritrea 590 440
Ethiopia 23000 20000
Kenya 48000 38000
Lesotho 18000 12000
Madagascar 1800 5600
Mozambique 130000 130000
Mauritius 960 900
Malawi 40000 35000
Namibia 8500 5700
Rwanda 6900 3200
South Sudan 11000 17000
Tanzania 73000 64000
Uganda 71000 45000
South Africa 370000 220000
Zambia 47000 43000
Zimbabwe 47000 33000

2010 2018                  2020 target
Benin 3600 3300
Burkina Faso 2900 1700
Burundi 1900 850
Cameroon 28000 19000
C. Afr. Republic 6900 4400
Chad 4400 4400
Congo 4400 4100
Côte d'Ivoire 19000 14000
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Gambia 1600 1900
Ghana 17000 17000
Guinea 6200 5300
Guinea-Bissau 2500 1900
Liberia 2000 1600
Mali 6500 11000
Mauritania 180 100
Niger 1300 1300
Nigeria 94000 100000
Senegal 1200 880
Sierra Leone 3900 3400
Togo 4900 3700
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1.2 Efforts to prevent sexual HIV transmission in sub-Saharan Africa 
 

1.2.1 Behavioural HIV prevention 
 

Already early in the HIV epidemic, in the 1980s, it became evident that heterosexual transmission was a key 

driver of the HIV epidemic in sub-Saharan Africa [17,18]. Given the limited number of available tools for 

preventing HIV, strategies to prevent sexual HIV transmission centred on changing sexual behaviour through 

mass media campaigns and sex education [18,19]. One of the most famous of these campaigns is the ‘Zero 

Grazing’ campaign in Uganda [20]. It has been argued that changes in sexual behaviour – including delaying 

sexual debut and abstaining from sexual intercourse, reducing numbers of sexual partners and particularly non-

regular sexual partners, and using condoms – have contributed to reductions in HIV prevalence and incidence 

in various sub-Saharan African countries in the late 1990s and early 2000s [21-23]. Evidence for this has been 

provided most convincingly by observational and modelling studies for Uganda [20,24-27] and Zimbabwe [27-

30]. There are also indications that behaviour change impacted HIV epidemics in South Africa [31], Kenya [27], 

and Malawi [32]. In western Africa, it has been argued that the HIV prevention programme in Senegal has 

played a strong role in containing the HIV epidemic compared to neighbouring countries that experienced more 

severe epidemics [33].  

 

Condoms are highly efficacious in preventing HIV and other sexually transmitted infections (STIs) [34], 

although, from the beginning of the epidemic, evidence suggested that this depends on correct and consistent 

use [35,36]. Global focus on condom promotion for HIV prevention was affected by the decision of the US to 

concentrate funding for international HIV prevention on abstinence-only programmes under President George 

W. Bush, a process that begun in the 1980s [37], which has been described as driven by ideology rather than 

evidence [38]. No evidence has been found that US-funded abstinence-only programmes had population-level 

impacts on numbers of sexual partners, sexual debut, or teenage pregnancies in sub-Saharan Africa [39] and 

this funding priority was revoked under President Barack Obama [37]. The Political Declaration stresses the 

importance of condom use for HIV prevention [8], including among young people. Therefore, promotion of 

condoms – including insertive condoms (commonly referred to as ‘female condoms’) – is central to global HIV 

prevention efforts [40].  

 

The Political Declaration commits to the global goal of ensuring availability of 20 billion condoms in low- and 

middle-income countries (LMICs) by 2020 [8]. However, gaps in condom availability in Sub-Saharan Africa 

exceed three billion condoms per year [41] and stock-outs are common, affecting particularly those living further 

away major cities [42,43]. Availability of female condoms is particularly low, with only one female condom 

available per eight females aged 15-64 years, compared to 10 male condoms for every male of the same age [41]. 

Data from population-based surveys between 2012 and 2018 suggest that condom use by males with the last 
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non-regular sexual partner was below 60% in half of 27 countries in sub-Saharan Africa and below 40% in half 

of these countries among females [40]. This markedly below the proposed target of 90% condom use at last sex 

with non-regular partners in sub-Saharan Africa by 2020 [44]. Condom use in eastern and southern Africa will 

be further described in chapter 4 of this thesis.  

 

Social and behaviour change (SBC) programmes promoting protective sexual behaviour – including condom 

use – are a fundamental element of HIV prevention efforts [45]. These programmes may target individuals 

through counselling, include community mobilisations activities, or raise awareness through media campaigns. 

The evaluation of these programmes is complex. Evidence of the effectiveness of SBC interventions outside of 

high-income countries is limited and effects tend to be limited to self-reported sexual behaviours rather than 

direct measurements of biological outcomes [46]. Examples of SBC interventions where evidence for changed 

sexual behaviour has been found include LoveLife in South Africa [47], OneLove in southern Africa [48], 

Zimbabwe’s National Behavioural Change Programme [49], and SHARE in Uganda [50]. Population Services 

International (PSI) has been using social marketing approaches (the use of commercial marketing techniques 

for social change) to promote condom use and other behavioural strategies to prevent HIV infection in over 60 

countries since the 1980s and evaluations have shown a range of effects in different countries, including 

improved HIV-related knowledge, reduced stigmatisation of PLHIV, and increased reporting of condom use 

[51,52].  

 

School-based comprehensive sexuality education remains key to SBC programmes and the Political Declaration 

recognised the importance of evidence-based HIV information and education [8]. Comprehensive sexuality 

education has been shown to increase HIV-related knowledge, delay sexual debut, reduce numbers of sexual 

partners, and increase condom use [53,54]. Nevertheless, only 35% of women and 41% of men in 33 sub-

Saharan African countries had comprehensive knowledge of HIV, with only been minimal improvements 

between 2003 and 2015 [55]. At the population level, there have been minimal changes in the number of sexual 

partners in sub-Saharan Africa [41], with indications that multiple sexual partnerships have been increasing 

since the mid-2000s in some countries in sub-Saharan Africa [23,56]. Trends in sexual behaviour will be 

discussed in detail in chapter 4 of this thesis.  

 

1.2.2 Biomedical HIV prevention 
 

The response to the HIV epidemic in sub-Saharan Africa until the mid-2000s focused on sexual behaviour 

change with the exception of control of STIs as a biomedical approach to reduce HIV incidence given evidence 

for links between STIs and HIV infection and transmission; however, most randomised controlled trials (RCTs) 

found no effect of STI control on population-level HIV incidence [57]. The focus on sexual behaviour change in 

the HIV response was also partly due to the unavailability of treatment for HIV. Treatment of HIV has been 
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hypothesised to have benefits for HIV prevention by suppressing the virus and thus onward transmission as 

early as 1991 [58]. These HIV prevention benefits of ART have been demonstrated in the HIV Prevention Trials 

Network (HPTN) 052 trial of serodiscordant couples in an interim analysis in 2011 [59] and after the 

completion of the trial in 2015 [60], providing scientific support for a treatment-as-prevention (TasP) approach 

for reducing HIV incidence. There is now sufficient evidence that PLHIV who have undetectable viral load 

cannot transmit HIV [61,62]. Mathematical models further suggested that high levels of ART coverage could 

lead to considerable declines in HIV incidence [63]. This, together with evidence of from two RCTs that 

initiating ART as soon as possible after HIV infection has clinical benefits [64,65], has led to the 

recommendation of the World Health Organization (WHO) in 2015 that ART should be offered to all PLHIV 

regardless of their clinical stage [66] and a focus of global HIV prevention efforts on TasP [67], now referred to 

as universal HIV testing and treatment (UTT) [68].  

 

While effective HIV treatment became widely available in high-income countries in the mid-1990s, ART 

expansion in sub-Saharan Africa and other LMICs was hampered by challenges with the implementation of 

treatment programmes and high costs of the drugs as well as concerns about adherence to drugs and 

development of drug-resistant strains of HIV [69]. The 13th International AIDS Conference, held in Durban, 

South Africa, in 2000, represents a turning point in access to ART in developing countries [70], being followed 

by increasingly rapid roll-out of ART in sub-Saharan Africa. In 2018, 67% of PLHIV received treatment in 

eastern and southern Africa and 51% in western and central Africa [4]. Evidence for the population-level impact 

of this increasingly high ART coverage on HIV incidence, however, remains limited. Several large-scale, 

population-based trials were set up to determine the effectiveness – as well as feasibility and costs – of UTT in 

reducing HIV incidence [67]. The ANRS TasP trial in South Africa did not find an effect of UTT on HIV 

incidence [71]. The SEARCH trial in Uganda and Kenya evaluated a multi-disease prevention intervention that 

included UTT and did not find reduced HIV incidence in the treatment group [72]. HPTN 071 (PopART) in 

South Africa and Zambia and found a 30% reduction in HIV incidence in the trial group that initiated treatment 

according to national guidelines but no significant effect in the UTT trial group [73]. The BCPP/YaTsie trial in 

Botswana found a 30% reduction in HIV incidence in the treatment group [74]. The mixed results from trials, 

together with observational studies [75-77], suggest that ART has contributed to reductions in HIV incidence 

but effects have been limited [23], possibly due to delays in linking individuals to care after HIV infection [78]. 

Therefore, the global scale-up of ART on its own is likely to be insufficient to bring about declines in HIV 

incidence to meet the HIV incidence reduction targets set out in the Political Declaration [40]. There are also 

concerns that widespread availability of ART reduced perceived severity of HIV infection and increased levels 

of potentially risky sexual behaviour, offsetting population-level benefits of high ART coverage for HIV 

prevention [79]. This potential risk compensation in the era of scale-up of ART will be considered in chapter 4 

of this thesis. 
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Voluntary medical male circumcision (VMMC) has been found in RCTs in sub-Saharan Africa to reduce the 

risk of HIV infection by 51-60% [80-82]. VMMC is unique in that it is a one-off intervention that provides life-

long protection and is now a core component of HIV prevention efforts [41]. It has been promoted as an HIV 

prevention method since the mid-2000s [83], with a particular focus on 14 priority countries in sub-Saharan 

Africa. The Political Declaration set the target of circumcising an additional 25 million young males by 2020 in 

these priority countries [8], which equates to a 90% coverage of 10- to 29-year-old males [12]. 

 

After limited initial uptake, the number of performed VMMC in the 14 priority countries increased from about 

500,000 in 2010 to 3.2 million in 2014 and – after stagnation in 2015 and 2016 – to 4 million in 2017 and 4.1 

million in 2018 [4]. Observational studies in Uganda and Kenya found that VMMC has likely contributed to 

declines in HIV incidence [75,76] and a mathematical modelling analysis highlighted the potential impact of 

VMMC on the HIV epidemic in Zimbabwe [84]. Concerns that individuals who have undergone VMMC may 

change their sexual behaviour in such a way that it may increase their risk for HIV infection (risk compensation) 

are also largely unfounded by evidence [85]. However, proportions of medically circumcised males aged 15-49 

years in eight of the 14 priority countries remain below 50% [4] and the rate of annual circumcisions needs to 

be increased to more than 5 to reach the target of the Political Declaration [41].  

 

Oral pre-exposure prophylaxis (PrEP) is the use of antiretroviral medication for HIV prevention. RCTs involving 

MSM [86] and heterosexual couples [87,88] have shown that PrEP is efficacious at preventing HIV infection. 

However, RCTs involving HIV-negative women in sub-Saharan Africa did not find effects of PrEP on HIV 

incidence [89,90], likely due to low adherence despite PrEP being an HIV prevention method that can be 

controlled by females (as opposed to male condoms). Further trials have confirmed this need for high levels of 

adherence to PrEP to gain protection against HIV infection as well as generally high levels of safety of PrEP use 

[91]. PrEP was welcomed as an additional HIV prevention method in the Political Declaration and member 

states committed to providing access to PrEP for 3 million people considered at high risk of HIV infection by 

2020 [8]. 

 

The potential of PrEP in reducing population-level HIV incidence has been demonstrated for MSM in high-

income countries. Examples of strong increases in PrEP use and corresponding decreases in new HIV infections 

come from San Francisco in the US [92], London in the UK [93,94], and New South Wales in Australia [95]. 

Over 25 LMICs started the roll-out of PrEP, although in about half of these PrEP is only available in small-scale 

programmes [10]. The population-level impact of PrEP in sub-Saharan Africa remains to be demonstrated, 

although a recent modelling study of Zimbabwe found that PrEP can have significant impact on HIV incidence 

[96]. Progress towards the target of 3 million people on PrEP by 2020 is slow. As of July 2019, about 335,000 

people were estimated to be currently enrolled in PrEP programmes worldwide, 130,000 of which lived in the 

US [97]. Kenya, one of the first countries to approve PrEP [41], has the second biggest PrEP programme in the 
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world and, by far, the biggest programme in sub-Saharan Africa, with 43,000 people enrolled in different 

programmes [97]. Other countries in sub-Saharan Africa with relatively large numbers of people enrolled in 

PrEP programmes include South Africa (23,000 people), Zimbabwe (11,000), and Uganda (9,500) [97]. 

Additional PrEP products are under development, including long-acting injectables and vaginal rings, which 

could overcome problems of sub-optimal efficacy due to limited adherence [98].  

 

1.2.3 Structural HIV prevention 
 

Sexuality and sexual behaviour are part of wider social, cultural, economic, legal, and political structures [99]. 

Patterns in HIV infection risks are the result of inequalities and prejudices embedded in the these structures, 

and, to bring about substantial and sustained changes in HIV infection risks, HIV prevention efforts need to 

address these structural factors that drive HIV epidemics [100].  

 

Gender inequalities and harmful gender norms underlie the systematic disadvantage of women in all regions of 

the world. These inequalities lead to and are reflected by limited access to education, economic autonomy, and 

decision-making powers of women as well as the lack of control over their sexual and reproductive lives. Gender 

inequalities, therefore, are a key driver of the HIV epidemic [101]. A manifestation of gender inequalities is 

gender-based violence (GBV), the physical or sexual violence by an intimate partner (intimate partner violence: 

IPV) or non-partner (n-IPV). GBV is a brutal violation of women’s human rights and has significant health 

consequences. GBV directly increases HIV infection risks through transmission from the perpetrator and 

indirectly through increases vulnerabilities, including impacts on mental health and limited abilities for 

protection against HIV and access to sexual and reproductive health services [102]. A systematic review found 

women who experienced IPV to be 50% more likely to live with HIV than women who did not experience this 

[103], although HIV diagnosis could also be the cause of violence rather than the result of GBV. 

 

The Political Declaration recognises the links between GBV and HIV and pledges to eliminate GBV [8]. 

However, GBV continues to be widely experienced by girls and women, despite declining trends. An estimated 

35.6% of women in the world and 45.6% of women in sub-Saharan Africa experienced GBV [103], mainly IPV. 

Adolescent girls and young women in sub-Saharan Africa are particularly likely to experience GBV, contributing 

to the high HIV incidence in this population. For instance, a survey among females aged 15-24 years in Kenya 

found that 19% experienced IPV and 24% experienced n-IPV in the past 12 months [104].  

 

There are challenges in evaluating interventions addressing structural drivers of HIV infection as they are often 

implemented at multiple levels (e.g. individual and community levels) and have multiple outcomes, which may 

not be measurable in short-term evaluations, and randomisation may also not be feasible or ethical [105]. 

Nevertheless, community-based RCTs in South Africa have shown impact of interventions to reduce GBV. 
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Stepping Stones was a 50-hour participatory learning intervention, involving both men and women, that has 

been found to reduce herpes simplex virus 2 (HSV-2) incidence after two years by 34.9% and risk behaviours 

by men, including perpetration of GBV [106]. The IMAGE study included both participatory learning and 

microfinance interventions and has been found to reduce experience of GBV by women by 55% [107]. Both of 

these studies address GBV directly as well as the broader context of gender inequality by aiming to change 

gender norms, particularly through the involvement of men [102]. 

 

Further important structural determinants of health are poverty and the unequal distribution of wealth and 

income within societies [108,109]. The relationship between poverty and HIV infection risks in sub-Saharan 

Africa is complex and has changed over time [110]. Recent studies of population-based surveys found HIV 

infections to be concentrated among individuals of lower socioeconomic status in urban areas but among 

wealthier individuals in rural settings and that HIV infection risks increases with increasing relative wealth 

inequality in the area [111,112].  

 

Poverty, gender inequality, and HIV are intrinsically linked, and poorer girls and women are at particularly 

increased risk of HIV infection, which is illustrated by links between food insecurity and HIV infection. A 

systematic review found food insecurity to be associated with increases in transactional sex and reduced 

abilities to negotiate safer sex among women [113]. Studies in Zimbabwe, South Africa, Botswana, and Eswatini 

found low socioeconomic status and food insecurity to be associated with potentially risky sexual behaviour 

and HIV infection among adolescent girls and women [114-116], with weaker associations for men. The studies 

in Zimbabwe and South Africa also found associations between low socioeconomic status and low educational 

attainment as well as increased risk of dropping out of school [114,115]. More recent studies in sub-Saharan 

Africa have found lower educational attainment to be associated with increased HIV infection risks (as opposed 

to studies early during the epidemic that tended to find the reverse association) [117,118]. Economic hardship 

is a common reason for dropping out of school, particularly for girls, and schooling has been found to be 

protective against HIV infection [119,120]. Policies aiming to increase schooling have been found to reduce HIV 

infection risks in Uganda, Malawi, and Botswana, particularly for women [121,122]. 

 

Cash transfers (CTs) have become increasingly popular in sub-Saharan Africa as a social protection policy to 

alleviate the impact of poverty and income inequality [123]. Given the links between poverty and HIV infection, 

CTs can have HIV prevention benefits [124], particularly through increasing school attendance of younger 

people. RCTs on CT interventions in sub-Saharan Africa have found varying effects on biological outcomes but 

tended to find improvements in schooling and changes in sexual behaviour [125-130]. CT interventions have 

also been found to reduce IPV [131]. The UNAIDS Fast-Track commitments include a target of 75% of people 

living with, at risk of, or affected by HIV to benefit from social protection by 2020 [16]. CTs are the topic of 

chapter 7 of this thesis.   



Chapter 1 28 
 

 

Other structural factors that drive the HIV epidemic include stigma, discrimination, and marginalisation of 

PLHIV and their partners as well as members of key populations at increased risk of HIV infection such as sex 

workers, people in same-sex relationships, PWID, prisoners, and migrants. In the Political Declaration, member 

states commit to the Fast-Track target of zero discrimination against women and girls, PLHIV, and key 

populations [8]. Stigmatising attitudes towards PLHIV measured in population-based surveys show declining 

trends in sub-Saharan Africa; however, in four out of 13 countries in eastern and southern Africa with recent 

data, at least 20% of people said they would not buy vegetables from a shopkeeper living with HIV, and more 

than 50% of people said this in ten out of 18 countries in western and central Africa [4]. Stigma and 

discrimination creates barriers to accessing healthcare services and contributes poor adherence to ART among 

PLHIV [132]. Gender inequality further compounds the negative effects of stigma for women who face 

discrimination and abuse in healthcare settings [133]. Transgender sex workers in a study in four eastern and 

southern African countries commonly reported discrimination, hostility, and abuse in healthcare settings, 

creating barriers to treatment of HIV and other STIs and accessing HIV prevention services [134]. Stigma has 

been found to reduce PrEP adherence [135].  

 

Central to addressing stigmatisation is to change laws that legitimise stigma and discrimination. As of 2019, 

same-sex sexual intercourse was criminalised in 12 countries in eastern and southern Africa (with penalties of 

prison sentences in 8 countries) and in 13 countries in western and central Africa (with the death penalty in 

Mauritania) [4]. A cohort study in Nigeria showed how 2014 legislation further criminalising same-sex 

relationships led to increased avoidance of healthcare services for HIV treatment and prevention by MSM [136]. 

Nearly every country in sub-Saharan Africa has punitive legal frameworks for sex work and drug use or 

possession, and persecution of transmission or non-disclosure of, or exposure to, HIV is widespread under 

specific or general criminal laws [40]. Criminalisation of sex work creates barriers to negotiating safer sex [137] 

and increases the likelihood that sex workers experience human rights violations, including violence, unlawful 

detention, and discrimination in accessing health services [138]. Modelling studies suggest that decriminalising 

sex work can have substantial effects on HIV incidence [139]. There are few examples of countries moving 

towards decriminalisation of sex work. Notably, the South African National AIDS Council has called for legal 

protection of sex workers [140]. As of April 2019, sex work remains illegal in South Africa, although President 

Cyril Ramaphosa pledged to decriminalise sex work in the near future [141]. Age of consent laws limiting access 

to sexual and reproductive health services for adolescents exist in nearly half of sub-Saharan African countries 

[4]. These create barriers to accessing HIV testing and treatment [142,143] and prevention services, including 

PrEP [144]. 
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1.2.4 Combination HIV prevention 
 

Given that no individual approach to HIV prevention can end the HIV epidemic, combination HIV prevention 

has become the centre of global HIV prevention efforts [23,145,146]. Combination prevention is the use of 

diverse, evidence-based HIV prevention interventions adapted to a particular context and population [145]. 

This set of HIV prevention interventions should include a range of biomedical, behavioural, and structural 

interventions, depending on local needs. Tailoring of HIV prevention efforts requires what UNAIDS has called 

“knowing your epidemic” – the identification of drivers of the epidemic, including behaviours and social 

structures – that is followed by “matching and prioritising” the response, which includes the identification of 

populations most at-risk of HIV infection [147]. The different components of combination prevention create 

synergies and have a broad range of outcomes, beyond the prevention of HIV infections, and involve a range of 

actors [145].  

 

The potential of combination HIV prevention, tailored to specific contexts and populations, in reducing HIV 

incidence has been demonstrated in modelling [148-150] and empirical studies [75,76,151]. It is central to the 

five prevention pillars that form the basis of the UNAIDS approach to HIV prevention [41]: Combination HIV 

prevention for adolescent girls and young women and their male partners; combination prevention for key 

populations; comprehensive condom programmes; VMMC and sexual and reproductive health services for men 

and boys in priority countries in eastern and southern Africa; and PrEP for populations at increased risk of HIV 

infection. In addition to targets specific to individual HIV prevention methods (condoms, VMMC, and PrEP), 

the Political Declaration affirms the commitment to these pillars as the approach to HIV prevention by aiming 

to ensure that 90% of people at risk of HIV infection have access to comprehensive HIV prevention services by 

2020, including all young people in high prevalence settings and key populations [8].  

 

1.3 Gaps in and limits of current HIV prevention efforts 
 

The world is not on track to end the AIDS epidemic by 2030 [152,153]. Given the current global trend in HIV 

incidence, the targets of fewer than 500,000 new HIV infections and fewer than 100,000 infections among 

adolescent girls and young women by 2020 will be missed by a considerable margin [10]. The ratio between 

HIV incidence and prevalence was below three in 18 countries in the world, the benchmark considered to be 

needed to achieve the end of the AIDS epidemic, and five or above in 70 countries [4], suggesting increasing 

numbers of HIV infections. This includes several countries in sub-Saharan Africa where numbers of new HIV 

infections have been stagnating or increasing (see section 1.1.1 and Figure 1.1). Although the number of new 

HIV infections declined in eastern and southern Africa more than in any other region since 2010, all 10 countries 

with the highest number of HIV infections in the region are off-track to meet the international targets [12].  
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Varying declines in numbers of HIV infections across countries, even in regions where HIV incidence declined 

as a whole, is due to varying focus, quality, and coverage of HIV prevention programmes [44]. Examples of true 

combination HIV prevention approaches, including biomedical, behavioural, and structural interventions, 

tailored to local contexts, are rare [41]. The focus of HIV prevention, too often, is on the individual rather than 

social and structural drivers of epidemics [6,100] and on biomedical prevention tools [154]. This focus is also 

evident in the Political Declaration that failed to commit to a target for comprehensive sexuality education 

[155], crucial for HIV prevention among adolescents and young people.  

 

Far from reaching the Fast-Track target of ensuring that 90% of people at risk of HIV infection have access to 

comprehensive HIV prevention services by 2020 [8], less than one in five people at risk for HIV infection have 

access to prevention programmes [6]. Prevention efforts are commonly not tailored and targeted to populations 

most at-risk of HIV infection, particularly as key population groups are often highly marginalised in societies 

[6]. In a press statement, UNAIDS points out how the Political Declaration fails to focus on key populations 

and does not consider sexual rights, including the right to non-discrimination [155]. Similarly, in a joint 

statement of the Global Forum on MSM & HIV and the Global Network of Sex Work Projects, the negligence 

of key populations in the Political Declaration is stressed [156]. HIV funding allocated towards prevention 

among key populations tends to be small [41,157], leading to low prevention coverage. For instance, it is 

estimated that, in the 19 sub-Saharan African countries of the Global HIV Prevention Coalition, nearly 1.4 

million female sex workers were in need of HIV prevention services in 2018; however, the proportions of sex 

workers who reported receiving at least two prevention services in the past three month (prevention coverage) 

was estimated to be below 50% in seven countries, with estimates of 60% or more only for Botswana (60%) and 

Malawi (65%) [158]. Even in generalised epidemics in eastern and southern Africa, sex workers continue to be 

a key epidemic driver and negligence of HIV prevention among sex workers can sustain HIV prevalence in the 

general population [30].  

 

Increasing global availability of and access to ART has led to declining HIV-related mortality, which means that 

continuing high HIV incidence has been leading to a steadily increasing number of PLHIV [4]. There are 

significant challenges to curing HIV infection [159], including the existence of diverse reservoirs of cells with 

actively replicating or latent HIV and the fact that measuring complete HIV eradication in a patient is difficult. 

Given these challenges, an HIV cure is likely to remain elusive for many years to come [160]. This expanding 

population in need of treatment with no cure in the near future threatens the financial and social sustainability 

of treatment programmes and fails to unlock the significant potential economic returns of investment in efforts 

towards the Fast-Track targets [161]. 

 

The 2015 UNAIDS-Lancet Commission stresses the need to “get serious about HIV prevention” [6]. The 2018 

UNAIDS Global AIDS Update acknowledges that there is a “prevention crisis” [40]. The 2018 International 
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AIDS Society-Lancet Commission details how the HIV epidemic could resurge as the largest ever generation of 

young people transitions into adulthood (43% of the population in sub-Saharan Africa was aged under 15 years 

in 2016) [162]. This demographic trend creates particular threats for increasing HIV incidence among 

adolescent girls and young women in eastern and southern Africa [152]. The effects of population growth on 

HIV incidence have been illustrated in Uganda, where there number of new HIV infections rose in the early 

2000s after declines in the 1990s, partly due to strong population growth [6]. The 2016 Global Burden of 

Disease Study similarly emphasises that progress in curbing the HIV epidemic could be reversed, threatening 

gains in life expectancy in sub-Saharan Africa [2]. The 2019 summary report of progress towards the SDGs for 

the UN Secretary-General acknowledges that declines in HIV incidence are insufficient to meet global targets 

[163].  

 

Despite these urgent calls to shift attention to HIV prevention, despite UNAIDS calling for investing one quarter 

of HIV resources into HIV prevention [164], and despite commitment to this investment goal in the Political 

Declaration [8], funding for HIV prevention has been chronically insufficient and is often marginal compared 

to treatment [6]. Evidence for benefits of HIV treatment for preventing HIV infections has further intensified 

the focus on investing in HIV treatment as TasP over primary HIV prevention [165,166]. The HIV prevention 

targets set out in the Political Declaration, therefore, are not supported by funding commitments [167]. For 

instance, the Global Fund to Fight AIDS, Tuberculosis and Malaria (Global Fund) accounted for 11% of HIV 

spending in eastern and southern Africa in 2017 [168]. HIV funding request from 23 sub-Saharan African 

countries to the Global Fund for the 2014-16 funding cycle included on average 16% funding for HIV prevention 

[169]. Countries that requested 10% or less for prevention funding included Kenya (10%), Mozambique (3%), 

Nigeria (7%), and Tanzania (5%) – all countries with large numbers of new HIV infections. Less data were 

available on signed grant agreements but the actual investments by the Global Fund included less than 25% for 

prevention for four countries that requested more than 25% of funding for prevention (Angola, Sierra Leone, 

Somalia, and Uganda) [169]. Similarly, the U.S. Presidents Emergency Plan for AIDS Relief (PEPFAR) , which 

accounts for 39% of HIV funding in eastern and southern Africa [168], allocated 15.6% of its budget in 2018 to 

HIV prevention activities (excluding HIV testing) [170]. This includes a strong focus on biomedical HIV 

prevention methods, with nearly 50% of the prevention budget allocated to VMMC and 16.4% allocated to 

prevention of MTCT (PMTCT). Funding for condom marketing and promotion has been declining since 2011 

[153]. It is also noteworthy that global funding in research and development for HIV prevention has declined 

by about 15% since the peak in 2012 (with the funding for an HIV vaccine being relatively constant) [171].  

 

1.4 HIV prevention cascades 
 

The shortcomings in efforts to reduce new HIV infections and the risks of failing to reach global targets of 

reductions in HIV incidence are evident. Therefore, innovative approaches to strengthen HIV prevention 
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interventions and programmes are needed urgently [44,152,153]. Measuring coverage and evaluating impact of 

HIV prevention programmes have been proven to be challenging, partly due to lack of data and standardised 

indicators [40]. For treatment, the concept of the HIV treatment cascade, outlining the steps for achieving viral 

suppression with ART, has provided a pragmatic and unifying framework for policy makers, programme 

planners, advocacy and civil society groups, and researchers [172]. HIV prevention cascades have been 

proposed to similarly assist in the planning, monitoring, and improved delivery of and advocacy for HIV 

prevention programmes and interventions [44,153,173-175]. 

 

1.4.1 Cascades in global health 
 

A cascade is a linear representation of a process as a series of steps or stages. Cascades have a long history in 

global health. M. Piot, technical officer at WHO at the time, conceptualised tuberculosis (TB) control as a 

cascade as early as the 1960s, including access to health services, health-seeking behaviour, and diagnosis and 

treatment of the infection (referred to as the Piot or Piot-Fransen model) [176-178]. Drawing on the TB example, 

WHO published guidelines for a “resource allocation model for public health planning” that outlines a “linear 

programming framework” in 1973 [179,180]. When – after decades of neglect – WHO declared TB a global 

emergency in the 1990s, the cascade framework for diagnosis and treatment referred to as Directly Observed 

Treatment Short Course (DOTS) became central to the global approach to TB treatment [181,182] and cascade 

analyses have identified gaps in TB detection and treatment programmes [183,184].  

 

In 1978, T. Tanahashi, also working for WHO at the time, developed a similar model for health service coverage 

in general and its evaluation [185]. In this model, coverage is divided into a series of components. For a target 

population – the people for whom a health service is intended –, a health service must be available (availability 

coverage) but this does not necessarily mean that it can be used (accessibility coverage). People must also be 

willing to use this accessible service (acceptability coverage). Of those who are willing to use a service, some 

may actually use the service (contact coverage) and a further sub-set may receive effective care (effectiveness 

coverage). This model can be used to identify bottlenecks in health service coverage. More recently, in the 

context of the universal health coverage agenda, the model has been adapted by major organisations, including 

the World Bank and United Nations Children’s Fund (UNICEF) [186,187], and widely used to evaluate health 

service coverage [188-190].  

 

For malaria control, case management in the form of passive case finding and treatment has been conceptualised 

as a cascade model [191]: After becoming infected with malaria, the individual needs to be aware of this disease 

and motivated to seek treatment; the infected individual needs to be diagnosed and initiated on antimalarial 

treatment; the individual needs to adhere to the treatment; and, finally, if the antimalarial drugs are efficacious, 

the patient will be cured. This model has been used to identify bottlenecks in malaria treatment [192-194]. 
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The treatment of STIs other than HIV has been described in the form of a cascade model [195], covering the 

steps for infected individuals becoming symptomatic and seeking treatment at a health facility, receiving 

appropriate care, treatment adherence, and being cured due to effective treatment. Gaps for each of these steps 

have been demonstrated in STI treatment programmes and interventions [196,197], guiding the identification 

of appropriate responses to improve STI cure rates. In some cases, cascades for STIs other than HIV are 

explicitly an adaptation of the HIV treatment cascade [198], described in detail below. 

 

Treatment of infection with hepatitis C virus (HCV) is commonly described in form of a care cascade, which, 

as will be described below, is similar to the HIV treatment cascade. For instance, it is estimated that only about 

50% of people living with chronic HCV in the US are tested and diagnosed with the infection, that 32-38% are 

linked to care, 7-11% are treated, and 5-6% have undetectable HCV [199]. A study of HCV in Australia found 

similarly large gaps in initial diagnosis and linkage to care [200], underlining that there are a range of gaps that 

needs to be addressed to reduce morbidity and mortality from chronic HCV infection, as indicated by a 

mathematical modelling study [201].  

 

Cascades are also used to conceptualise the care of non-communicable diseases and identify gaps in 

programmes, some of which acknowledge the influence of the HIV treatment cascade described below. 

Examples of this include a cascade for diabetes care in the US [202] and a cascade for detection and treatment 

of mental health disorders in Canada [203]. Cascades have been proposed for the detection and treatment of 

different cancers in the US [204,205]. These cascades involve screening, including risk assessments, and 

detection and diagnosis of cancer, treatment, long-term monitoring, and possibly palliative care. It has been 

proposed to unify screening processes for different cancers into a single cascade framework [205].  

 

1.4.2 Cascades for HIV treatment  
 

Despite increasing availability of ART since the early 2000s in sub-Saharan Africa, gaps in life expectancy 

between PLHIV receiving ART and HIV-uninfected individuals have been reported. In an analysis of a 

nationally representative cohort of PLHIV who initiated ART in Uganda between 2000 and 2009, life 

expectancy at age of 20 was found to be 26.7 years, which was nearly 15 years less than for HIV-uninfected 

individuals [206]. In an analysis of population-based cohorts in eastern and southern Africa, the life expectancy 

gap between PLHIV and HIV-negative individuals after the introduction of ART varied between study sites, 

with the largest gap found in Kenya of more than 10 years [207]. In a community-based cohort study in South 

Africa, the life expectancy deficit of PLHIV aged 15 years and older continued to be about 5 years for women as 

recently as 2014 (ten years after the introduction of ART) [208]. Given that ART, when adhered to, is effective 

in reducing viral load in PLHIV to undetectable levels, PLHIV receiving ART should achieve a life expectancy 
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comparable to uninfected individuals, as shown in studies of data from high-income countries [209]. The 

observed deficits in life expectancy of PLHIV in sub-Saharan Africa led to investigations into the weaknesses of 

treatment programmes, focusing on what has become the continuum or cascade of HIV care (henceforth 

referred to as the HIV treatment cascade).  

 

An article by Gardner and colleagues [210] is often credited with popularising the concept of the HIV treatment 

cascade [172,211], although the concept appears in earlier studies [172]. They described the steps in care for 

PLHIV in the US, including diagnosis of HIV, linkage to care and thus initiation of treatment, continued 

engagement in care and treatment adherence, and successful treatment with viral suppression [210]. Moreover, 

in a seminal systematic review of the treatment cascade in sub-Saharan Africa, Rosen and Fox demonstrated 

the various points between HIV testing and treatment initiation at which patients are lost [212]. They proposed 

a three-stage framework covering HIV diagnosis and CD4 testing, pre-ART care until eligibility for ART, and 

ART initiation, and advocated for a standardised approach to evaluation of HIV care. This further contributed 

to the adoption of the HIV treatment cascade model, which became the standard for evaluating the state of HIV 

treatment programmes globally [213-215], noting that weaknesses in treatment programmes in achieving viral 

suppression among PLHIV are due to several bottlenecks, not one single factor.  

 

In 2012, the Secretary of the Department of Health and Human Services in the US approved a set of 

standardised core indicators for HIV that were based on the HIV treatment cascade [216] and the treatment 

cascade was adopted by WHO in the 2013 guidelines for ART [217]. With the change of the WHO guidelines 

for ART in 2015 to offer treatment to all PLHIV, HIV care did no longer include a pre-ART care stage as linkage 

to care and ART initiation became one step [218]. While various HIV treatment cascade models have been 

proposed and used and while definitions and data sources vary [172,219,220], the treatment cascade that 

reflects the UNAIDS 90-90-90 Fast-Track target [9] of HIV testing, ART initiation, and ART adherence leading 

to viral suppression has become the dominating HIV treatment cascade model [152].  

 

The HIV treatment cascade has been used to describe treatment programmes and gaps in high-income settings, 

particularly the US [221,222], but also in sub-Saharan Africa [215,223]. For instance, different data sources, 

including clinical records and health facility surveys, were combined to create a nationwide treatment cascade 

for Rwanda [224]. While this analysis demonstrated successes of the Rwandan treatment programme, including 

population levels of viral load suppression comparable to high-income countries, there were major gaps in HIV 

testing and linkage to ART after diagnosis. In Kenya [225], Malawi [226], South Africa [227], and Botswana 

[228], population-based surveys were used to estimate treatment cascades. As for Rwanda, these show generally 

high levels of viral suppression among those in sustained ART but major gaps in HIV testing and ART initiation. 

Particularly among males, HIV testing represented a big gap in the treatment cascade, underlining the 

importance of sex-disaggregated data for HIV treatment cascades. These cascades identify gaps in treatment 
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programmes and there is an increasingly large body of evidence on the effectiveness of a range of interventions 

to address those gaps [222,223,229-234]. For example, given the large gaps in HIV testing in sub-Saharan 

Africa, community- and home-based HIV testing has been found to improve both diagnosis of HIV and linkage 

to care [230,231]. In the example of Kenya, the cascade analysis had immediate impact on the design of 

interventions to improve gaps in the Médecins Sans Frontières (MSF)-supported treatment programme 

[225,235,236].  

 

Criticism of the HIV treatment cascade in its most common form, with the major steps of HIV testing, linkage 

to care, and sustained ART leading to viral suppression, included its linear conceptualisation of HIV care, which 

does not correspond to the commonly observed non-linear patterns of engagement, disengagement, and re-

engagement with care over time [211,221,229,237-240]. This may lead to inaccurate estimations of sizes of each 

step of the cascade. Recently, longitudinal HIV treatment cascades have been estimated, accounting for 

movement across the cascade, loss-to-follow-up and mortality as reasons for dropping out of the cascade, and 

non-linear entry into the cascade [240-242]. Despite such criticism of the HIV treatment cascade and 

potentially necessary adaptations, including a ‘fourth 90’ cascade step to cover quality of life [243], the HIV 

treatment cascade has become the centre of global HIV treatment programming, underlining that several steps 

are necessary to achieve viral suppression and emphasising their interconnectedness [244]. Moreover, 

estimating HIV treatment cascades for key populations such as MSM, PWID, and female sex workers (FSW) 

highlighted not only the urgent needs to improve treatment outcomes among members of these populations but 

also the difficulties in estimating sizes of these key populations as the denominator for the cascade [245-247]. 

Problems in estimating key population sizes underline the effects of stigmatisation, discrimination, and legal 

frameworks that create challenges for individuals to disclose their key population status and thus difficulties to 

be identified and targeted in interventions.  

 

The HIV treatment cascade provides a simple and pragmatic framework for policy makers, programme 

planners, healthcare workers, advocacy and civil society groups, and researchers, and has become a driving 

force for the global scale-up of HIV treatment programmes [172]. It informs interventions and resource 

allocation by identifying gaps in treatment programmes, guides prioritisation of research, and, as a visual and 

accessible model, generates support and advocacy [248,249]. Extended frameworks have been developed to 

support to better understanding treatment outcomes and identify specific reasons underlying gaps in each 

cascade step [238,240]. HIV treatment cascades have bene integrated into mathematical modelling studies to 

evaluate the effects of reducing gaps in cascades on health outcomes among PLHIV and population-level HIV 

incidence [237,250-255]. The success of the HIV treatment cascade framework has inspired similar frameworks 

to describe the detection and care of a range of communicable and non-communicable diseases [198,201,202].  
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1.4.3 Rationale for HIV prevention cascades 
 

Improvements in HIV prevention efforts are urgently needed given the slow decline or stagnation in HIV 

incidence in many countries or even increasing numbers of new HIV infections. Given how the HIV treatment 

cascade has transformed the approach to HIV treatment programming globally, HIV prevention cascades are 

considered to have similar potential to assist in the evaluation and monitoring as well as design and adaptation 

of prevention programmes and interventions [44,153,173-175].  

 

A particular form of the treatment cascade focusing on HIV prevention is the PMTCT cascade. This aims at 

identifying gaps in efforts to prevent transmission from pregnant females living with HIV to their children [256-

259]. However, applications of the cascade concept to HIV-negative individuals at risk of HIV infection are 

limited. For HIV prevention, there is often a lack of specific data and strategic information, partially due to lack 

of standardised indicators [40,41], limiting the ability for routine monitoring of prevention programmes in a 

way as is done for HIV treatment programmes with the treatment cascade. Prevention cascades could be used 

to identify gaps and bottlenecks in prevention programmes and interventions, offering policy makers, 

programme planners, and donors targets of intervention and guiding the allocation of resources to improve 

prevention outcomes [152]. Prevention interventions are commonly not tailored to the context and needs of a 

population, i.e. without properly “knowing your epidemic”; prevention cascades could foster data- and 

evidence-driven intervention and programme planning, design, and implementation [44,152]. Such 

standardised evaluation of HIV prevention would facilitate the comparisons of HIV prevention with different 

methods, across populations, and over time.  

 

The UNAIDS 90-90-90 target for global treatment coverage attached to the HIV treatment cascade with a 

simple structure has been particularly influential in driving the scale-up of treatment programmes globally, 

similar to global targets in other areas such as education or immunisation [260]. This simple HIV treatment 

framework with clear targets increased accountability of policy makers and programme implementers as it 

provided a benchmark against which to measure performance [248,249]. As an accessible and visual tool for 

evaluating HIV treatment programmes, the HIV treatment cascade has become a shared language between civil 

society advocating for access to HIV treatment and policy makers. The prevention cascade could serve to set 

meaningful prevention targets at international, national, and sub-national levels. Such 90-90-90-style targets 

attached to an HIV prevention cascade could similarly increase the accountability of those responsible of 

implementing HIV prevention programmes to international organisations, donors, and civil society, including 

and particularly those who are at increased risk of HIV infection. Such targets would, like the treatment cascade, 

emphasise the interconnectedness of different steps required to prevent HIV infections [261]. 
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An HIV prevention framework with standardised indicators has also benefits for research. Outcomes of studies 

on HIV treatment are commonly organised within the HIV treatment framework [214,215], allowing for 

comparison across studies. The identification of gaps in prevention efforts may further help with identifying 

priorities for scientific research [249]. In other words, the HIV prevention cascade can become a unifying 

framework for researchers, policy makers, programme planners, donors, and civil society alike. However, to 

achieve this, the prevention cascade should be adaptable across populations, prevention methods, and 

programmes, i.e. should be generic so that it can be adapted to specific circumstances. Moreover, different 

purposes of the prevention cascade have different requirements. To be tractable for advocacy and routine 

monitoring of prevention programmes, the prevention cascade should be formulated in a simple, pragmatic 

way. On the other hand, identifying specific gaps in prevention and selecting the most appropriate interventions 

to address these gaps requires more comprehensive cascade formulations with more details on determinants of 

prevention use. Therefore, a unifying framework of HIV prevention cascades needs to reconcile these 

requirements for simplicity and complexity.  

 

1.4.4 Previously proposed HIV prevention cascade models 
 

A range of different HIV prevention cascade models for HIV-negative individuals have been proposed (Table 

1.1). As opposed to HIV treatment, prevention cascades can be formulated for different HIV prevention methods 

and strategies. Similarly, HIV prevention cascades can be applied to specific populations at increased risk of 

HIV infection, including key population such as sex workers or MSM, or the whole HIV-negative population to 

gain an overview of the state of HIV prevention use in a country. As for HIV treatment cascades [219,262], the 

prevention cascade can adopt the perspective of the user or provider of prevention methods, or a mixture of 

both. All these factors underlie the diversity in the proposed HIV prevention cascade models. 

 

Early attempts to integrate HIV treatment and prevention into one cascade framework were made by the San 

Francisco Department of Public Health by considering the importance of TasP within the HIV treatment cascade 

[263]. While this does not represent an actual HIV prevention cascade for HIV-negative populations, members 

from the same department were also involved in the development of an early model for the HIV prevention 

cascade for PrEP for HIV-negative MSM [264]. According to this model, from a population at risk of infection, 

individuals enter the cascade through being identified by healthcare providers as candidates for PrEP, 

emphasising the role of HIV testing. After being identified as eligible, individuals need to be interested in PrEP, 

linked to a programme, initiate PrEP, and be retained in the programme as well as achieving adherence to PrEP. 

Similarly, the New York City Department of Health and Mental Hygiene adopted a cascade-like model for PrEP 

use among MSM in 2016 [265], described as a “HIV status neutral prevention & treatment cycle”, which 

emphasises the links between the prevention and treatment cascades through HIV testing. Although similar to 

the model of the San Francisco Department of Public Health, the model emphasises the role of awareness of 
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PrEP as a step preceding contact with healthcare providers. While healthcare providers can raise awareness of 

PrEP, initial awareness was considered an important factor underlying the seeking of consultation with 

prevention services [266].  

 

The similarities between ART and PrEP – both requiring HIV testing, initiation, and adherence – are likely to 

explain the proliferation of PrEP-specific cascades since the early model developed for PrEP among MSM in 

San Francisco. Kelley and colleagues developed a PrEP care continuum and apply it to data from Atlanta, USA 

[267]. Joseph Davey and colleagues applied this model to data from Los Angeles [268]. Similar to the New York 

City PrEP cascade model, the model by Kelley and colleagues emphasises the importance of PrEP awareness as 

a first step in the cascade. Wilton and colleagues developed a similar model and apply it to Toronto, Canada 

[269], but emphasise the importance of objectively determining the HIV infection risk of individuals as a first 

step. Nunn and colleagues proposed a generic PrEP cascade but acknowledge that it is most applicable to high-

income country healthcare settings [270]. As for Wilton and colleagues, they proposed the entry into the PrEP 

cascade is through the identification of individuals at risk of HIV infection. 

 

Several of these PrEP cascades emphasise the initial identification of candidates for PrEP [264,265,269,270], 

involving HIV testing and risk assessments. The model by Parsons and colleagues for PrEP among MSM in the 

US emphasises the importance of identifying appropriate candidates but considers this as a step to define the 

target population of the cascade, not part of the cascade itself [271]. Therefore, even as some of the steps of 

these cascade focus on the user of PrEP, there is a strong overall provider perspective in these PrEP cascades.  

 

The first generic HIV prevention cascade model, not developed for a specific prevention method, was published 

by McNairy and colleagues [261]. The importance of HIV testing as the entry point of the cascade was echoed 

in this model, motivated by the observation that HIV testing commonly leads to the linkage of those HIV-

positive to treatment services (starting the HIV treatment cascade), while those HIV-negative are not linked to 

any services, representing a missed opportunity. Instead, the authors emphasised that HIV prevention and 

treatment cascades are parallel paths. Building on this model, a working group by the Treatment Action Group 

(TAG) and amfAR, The Foundation for AIDS Research, proposed a “double-helix” in an “Action Plan” for 

“Comprehensive HIV Prevention Service Delivery in the United States” [248]. This double-helix considers HIV 

treatment and prevention cascades to be complementary, connected through HIV testing. In a further 

publication on behalf of this working group, Horn and colleagues redefined this model and refer to it as the 

primary HIV prevention cyclical model [249]. All these models not only emphasise the importance of HIV 

testing as the entry point into the cascade but also have the endpoint of remaining uninfected, determined 

through HIV testing, creating a circular completion of the cascade.  
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While these models were not specifically developed for a particular prevention method, they focus on the 

clinical aspects of HIV prevention and were either developed for the healthcare system in the US [248,249] or 

are more applicable to healthcare systems in high-income systems [261]. This is similar to the focus of PrEP 

cascades on high-income settings. The most comprehensive attempt to-date of a truly generic HIV prevention 

cascade framework, applicable to HIV prevention use in any setting, was made in two complementary articles 

published in July 2016 [173,174]. Garnett and colleagues proposed two different HIV prevention cascade models 

(Figure 1.2) [173]. In the user-centric version (Figure 1.2A), the first stage in the cascade is perceiving a personal 

risk for HIV infection. Of those at-risk individuals who perceive themselves to be at risk of HIV infection, some 

individuals take up the prevention method and of these some adhere to it. Among those who adhere to it, the 

method is efficacious in a specific proportion and the endpoint is the number of HIV infections prevented. In 

the provider-centric version (Figure 1.2B), the first stage in the cascade is not risk perception but availability of 

the prevention methods, following by the same steps as for the user-centric cascade. They applied these models 

to data from Zimbabwe and used longitudinal from a cohort study to estimate HIV incidence and HIV infections 

averted through the use of prevention methods. 

 

The HIV prevention cascade by Garnett and colleagues aims to identify gaps that needed to be addressed to 

improve the number of HIV infections averted with use of prevention methods [173]. Hargreaves and colleagues 

complemented this by providing a theoretical framework that focuses on interventions that could be used to 

address the identified gaps in prevention use [174], which is similar to the framework proposed by Kelley and 

colleagues that listed interventions that could target gaps in the PrEP cascade for MSM in the US [267]. 

Hargreaves and colleagues focused on three major factors underlying use of HIV prevention methods: Demand 

for the prevention method; supply of the method; and individual capacity to engage in HIV prevention 

behaviour. Each of these factors can be addressed with a range of interventions, implemented on a range of 

possible platforms. The factors are considered to be different dimensions underlying prevention behaviour 

which cannot be arranged in a linear cascade. This resonates with a generic model for HIV prevention demand-

and-supply cascades proposed by UNAIDS in the Prevention Gap Report in 2016 [41]. 

 

Recently, these prevention cascade models by Garnett et al. and Hargreaves et al. have been operationalised 

using data from different settings. Fearon and colleagues applied the three domains of demand, supply, and 

individual capacity, as proposed by Hargreaves et al., to a sample of FSW in Zimbabwe [272]. They created a 

‘dual’ cascade that separately considers condoms and PrEP but has the endpoint of being covered by either of 

these methods. Hensen and colleagues used data from Zambia to identify gaps in VMMC coverage relating to 

demand and supply [273]. Cascades applying the model of Garnett et al., excluding the final step of HIV 

infections averted, have been constructed for condom use among FSW in Uganda, Angola, and Malawi [274] 

and in India [275]. 
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 Table 1.1: HIV prevention cascade models published in peer-reviewed journals or presented at conferences. 
Author [Ref] Year Description of HIV prevention cascade 
PrEP-specific HIV prevention cascades  
Liu [264] 2012 The PrEP cascade (focus: PrEP, MSM, USA) 

At risk ► Identified as PrEP candidate ► Interested in PrEP ► Linked to programme 
► Initiated PrEP ► Retained in programme ► Adherence 

Daskalakis  
Myers  

[265]  
[266] 

2016 
2018 

HIV status neutral prevention & treatment cycle (focus: PrEP, MSM, USA) 
HIV-negative (HIV testing) ► At risk of HIV ► Awareness of PrEP ► Linked to 
prevention services ► Risk assessment ► Consultation on PrEP ► Engaged in care / 
takes PrEP ► HIV-negative (HIV re-testing) 

Kelley  
 

[267] 2015 
 

The PrEP care continuum (focus: PrEP, MSM, USA) 
Aware of and willing to take PrEP ► Access to healthcare ► Identified as eligible and 
receive PrEP prescription ► Adherence 

Wilton  [269] 2016 The PrEP cascade (focus: PrEP, MSM, Canada) 
Risk assessment ► Risk perception ► Aware of PrEP ► Willingness to take PrEP ► 
Access to healthcare ► Able to cover costs 

Nunn  [270] 2017 The PrEP care continuum (focus: PrEP, high income settings) 
Identifying individuals at risk ► Risk perception ► Awareness of PrEP ► Healthcare 
access ► Linked to PrEP programme ► Prescription of PrEP ► Initiation of PrEP ► 
Adherence ► Retention in PrEP programme 

Parsons  [271] 2017 The Motivational PrEP Cascade (focus: PrEP, MSM, USA) 
At risk ► PrEP pre-contemplation (does not consider oneself PrEP candidate or 
unwilling) ► PrEP contemplation (considers oneself PrEP candidate and willing but no 
means or plan to take it) ► PrEP preparation (has access and intention) ► PrEP action 
and initiation (obtained prescription from provider) ► PrEP maintenance (adherence). 

Generic HIV prevention cascades 
McNairy  [261]  2014 The HIV prevention continuum (generic, high-income settings) 

HIV-negative (HIV testing) ► Linked to prevention services ► Retention in services ► 
Adherence to services ► HIV-negative (HIV re-testing) 

Johnson  [248] 2015 A “double-helix” of HIV continua (generic, USA) 
HIV-negative (HIV testing) ► Linked to prevention services ► Risk assessment ► 
Retention in services ► Continued risk reduction ► HIV-negative (HIV re-testing) 

Horn  [249] 2016 The primary HIV prevention cyclical model (generic, USA) 
HIV-negative (HIV testing) ► Assessed for risks and needs ► Linked to adequate 
healthcare services ► Retention in services and adherence ► HIV-negative (HIV re-
testing) 

Garnett  [173] 2016 The client-centric HIV prevention cascade (generic) 
At risk ► Risk perception ► Uptake of prevention method ► Adherence to method ► 
Efficacy of method ► Infections prevented 

Garnett  [173] 2016 The intervention-centric HIV prevention cascade (generic) 
At risk ► Supplied with prevention method ► Uptake of method ► Adherence to 
method ► Efficacy of method ► Infections prevented 

UNAIDS [41] 2016 HIV prevention demand-and-supply cascade (generic) 
Risk awareness and knowledge of methods ► Empowerment to make health choices 
► Access to prevention services ► Effective and consistent utilisation of services 

Other related cascades 
Amico  [276] 2015 The HIV Infection Cascade (generic, USA) 

Circulating virus in community ► Viral presence during sexual intercourse and when 
injecting drugs ► Viral entry into individual ► Viral infection 

PrEP: pre-exposure prophylaxis; MSM: men who have sex with men 
Reference numbers ([Ref]) refer to references at the end of this thesis. The year refers to year of publication or presentation of 
the HIV prevention cascade model.  
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Figure 1.2: HIV prevention cascade models proposed by Garnett et al.  
Cascades are illustrations based on the models proposed in [173]. The cascades show the number of HIV infections that 
were not prevented because of gaps in different cascade steps. (A) User-centric cascade with perceiving a risk for HIV 
infection in the future. (B) Provider-centric cascade with availability of the HIV prevention method.  
 

  

1.4.5 A new HIV prevention cascade framework 
 

While the HIV prevention cascade models of Garnett and colleagues and the wider theoretical framework 

proposed by Hargreaves and colleagues have been major contributions towards the development of a unifying 

HIV prevention cascade framework, they have a range of limitations. First, Garnett et al. failed to integrate 

demand for HIV prevention methods on the one hand and supply with and access to HIV prevention methods 

on the other. Instead, two separate prevention cascade models were proposed. The multitude of prevention 

cascade models, however, hampers their practicality and thus use. Similarly, while demand and supply were 

both recognised as important dimensions underlying HIV prevention in the framework by Hargreaves and 

colleagues, the framework was not intended to be operationalised as a cascade to identify gaps in HIV 

prevention and is too complex for this purpose; rather, it was intended as a framework to guide the selection of 

interventions to address gaps identified in an HIV prevention cascade.  

 

Another limitation of the Garnett et al. HIV prevention cascade is its focus on HIV risk perception as the first 

step of the user-centric prevention cascade. This implies that, for the user of a prevention method to engage in 

HIV prevention behaviour, the user has to perceive a personal risk for HIV infection. Risk perception is an 

important element in many social-cognitive models of behaviour [277,278]. However, even within these models, 

risk perception is only one factor influencing motivation for behaviour among several, including self-efficacy, 

often found to be the strongest predictor of behaviour [278-280]. Moreover, there are a range of factors that 

influence prevention behaviour that are outside of the individual’s control, relating to the sexual partner, 

community, or social structures [281-284]. Including risk perception as the first step in the cascade may put 

excessive focus on this factor despite fact that the importance of social and structural factors for HIV prevention 
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are increasingly recognised (as discussed in section 1.2.3) [100,285-288]. HIV prevention behaviour may even 

occur in absence of HIV risk perception. For example, VMMC uptake may be increased by challenging norms 

about masculinity [289]. The importance of HIV risk perception for HIV prevention will be considered in detail 

in chapters 5 and 6 of this thesis. Structural determinants for HIV prevention will be further considered in 

chapter 7 in relation to the effects of a CT intervention. 

 

The framework of Hargreaves and colleagues may be more comprehensive than the prevention cascade by 

Garnett et al., covering three key dimensions underlying HIV prevention with a range of factors within those 

dimensions, but they failed to link these dimensions to the Garnett et al. prevention cascades and their 

framework does not represent a practical cascade itself. In other words, the work of Garnett et al. and Hargreaves 

et al. did not create a unifying framework for HIV prevention cascades and, so far, there have been few practical 

examples of operationalisation of these models. The limitations in the work of Garnett et al. and Hargreaves et 

al. and the lack of a unifying framework for HIV prevention cascades have motivated the development of the 

HIV prevention cascade model presented in this thesis.  

 

This HIV prevention cascade framework, presented in Figure 1.3, was developed after a series of consultations 

and a major workshop in Zimbabwe. It consists of the three key steps of motivation to use an HIV prevention 

method, access to this method, and effective use of it in a priority population that is at risk of HIV infection and 

could benefit from using the HIV prevention method. The simple three-step structure allows for the model to 

be used in routine monitoring and evaluation as well as for advocacy, particularly by attaching 90-90-90-style 

global targets. Characterisation of the gaps in the three steps and the reasons for these gaps allows for identifying 

more specific gaps in the use of prevention methods, which guides the selection of appropriate interventions to 

address the gaps. The hierarchical structure of the framework, with a simple cascade at its centre and a wider 

framework directly linked to it, creates a unifying framework for HIV prevention cascades that can be used for 

different purposes. Chapter 2 will discuss this framework in detail.  
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Figure 1.3: A generic and unifying HIV prevention cascade framework proposed in this thesis. 
The HIV prevention cascade framework proposed in this thesis. At its centre, it has a three-step cascade of motivation 
to use the prevention method, access to it, and effective use of it in a priority population that is at risk of HIV infection 
and would benefit from use of the prevention method. This cascade is complemented by characterising the gaps in the 
cascade across motivation, access, and effective use, and major reasons underlying these gaps. The reasons provide 
links to interventions and platforms for interventions to improve motivation, access, and effective use in the priority 
population. The framework is discussed in detail in chapter 2. 
 

 

1.5 Overview of the thesis research 
 

1.5.1 Rationale, scope, and objectives  
 

The increasingly recognised urgency to improve HIV prevention efforts has led to the proposal of the HIV 

prevention cascade as a framework to strengthen HIV prevention programmes and interventions. However, 

despite several proposed models of HIV prevention cascades, there is no consensus on how HIV prevention 

cascades should be conceptualised, formulated, measured, or used to guide HIV prevention. Significant 

questions remain regarding the importance of proposed steps of HIV prevention cascades, particularly the 

proposal of HIV risk perception as the first step of the cascade, as well as of structural drivers of HIV infection, 

which are largely neglected in current proposals of HIV prevention cascades. The proliferation of different 
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prevention cascade models, especially focusing on PrEP, and lack of consensus hampers the use of prevention 

cascades. The overarching aim of this thesis, therefore, was to develop and pilot-test a generic HIV prevention 

cascade framework that can be used for different populations, different HIV prevention methods, and different 

purposes.  

 

The focus of the research of this thesis was sub-Saharan Africa, the region with the highest burden of HIV in 

terms of numbers of PLHIV and new HIV infections. Specific research questions, relevant for the development 

of the HIV prevention cascade framework, were examined in eastern and southern Africa, the region within 

sub-Saharan Africa with the highest HIV incidence and where nearly all countries are characterised by 

generalised epidemics, and in Zimbabwe. Zimbabwe was chosen as a case study as it experienced one of the 

worst HIV epidemics in the world but also provides examples of successful responses to the HIV epidemic [28]. 

The measurement and operationalisation of the prevention cascade framework proposed in this thesis was pilot-

tested in Zimbabwe. However, the conclusions drawn from these studies are relevant to the wider region and 

other HIV epidemics in the world.  

 

The specific objectives of this thesis were to:  

 

1. Develop a generic and unifying HIV prevention cascade framework applicable to different prevention 

methods and populations; 

2. Improve the understanding of recent trends in sexual behaviour in eastern and southern Africa during 

a period of rapid scale-up of ART and how to determine priority populations in HIV prevention 

cascades; 

3. Determine the importance of perceiving a personal risk for HIV infection for HIV prevention behaviour 

by examining accuracy of subjective perceptions regarding infection risks and in how far these 

perceptions relate to behaviour; 

4. Examine the social and structural determinants of sexual behaviour and HIV prevention, focusing on 

the effects of a CT intervention; and 

5. Demonstrate the utility of the HIV prevention cascade framework using existing data and data from a 

purposively designed survey. 
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1.5.2 Organisation of the thesis 
 

Including this introduction, this thesis comprises nine chapters, of which five include original analytical work. 

These chapters are organised as follows: 

 

Chapter 2 addresses objective 1 of the thesis by describing the development the unifying and generic HIV 

prevention cascade framework, introduced in section 1.4.5. It draws on a literature review, a series of seminars 

and consultations, and a technical workshop held in Zimbabwe.  

 

Chapter 3 describes the study settings and data used for all analysis chapters as different analyses were based 

on data collected in the same setting.  

 

Chapter 4 examines trends in sexual behaviour in eastern and southern Africa to address objective 2 of the 

thesis. Nationally representative Demographic and Health Survey (DHS) data were used to describe trends in 

multiple and non-regular partnerships and condom use in 11 countries. A measure of the overall sexually active 

population engaging in condomless sex with non-regular partners was used to determine changes in population-

level risks for HIV infection, taking into account trends in both non-regular partnerships and condom use within 

these partnerships. 

 

As discussed in section 1.4.4, perceiving a personal risk for HIV infection has been proposed as a first step in 

the HIV prevention cascade. To address objective 3 of this thesis, the importance of HIV risk perception for 

HIV prevention behaviour is examined in chapters 5 and 6.  

 

Chapter 5 is an analysis of the accuracy of perceptions about personal HIV infection. Data from a general-

population cohort study in Manicaland, Zimbabwe, covering the period between 2003 and 2013, were used to 

examine longitudinal associations between perceiving a risk for HIV infection and subsequent actual HIV 

acquisition. Chapter 6 analyses whether changes in perceptions about HIV infection risks translate into 

changes in HIV prevention behaviour. As in chapter 5, data from four surveys of a cohort study in Zimbabwe 

were used to describe changes in perceptions about HIV infection between surveys and in how far these changes 

were associated with changes in condom use as a behaviour protective against HIV infection. 

 

Chapter 7 presents the results of an analysis of the HIV prevention effects of CTs as a social protection policy, 

addressing poverty and income inequalities (objective 4 of the thesis). For this, data from a cluster-randomised 

cash transfer trial in Manicaland, Zimbabwe, which had no HIV-specific objectives, were combined with data 

from a survey of a general-population cohort conducted in the same communities at the same time.  
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Chapter 8 operationalises the HIV prevention cascade model of this study (objective 5). Recent data from a 

purposively designed survey in Zimbabwe were used to describe the state of HIV prevention with the prevention 

cascade framework of this study. An in-depth study explored the reasons underlying gaps in prevention use 

identified among adolescent girls and young women with older male sexual partners.  

 

Chapter 9 concludes this thesis with a synthesis of the research findings and a critical discussion of the HIV 

prevention cascade framework. Future directions of the HIV prevention cascade in public health and research 

are considered. 



Chapter 2 47 
 

Chapter 2 
Development of a generic and unifying HIV 

prevention cascade framework 

Dissemination 
 
The HIV prevention cascade framework presented in this chapter has been published in a peer-reviewed journal 
(attached in Appendix A), which includes modified versions of Figure 2.6 and Figure 2.7 and section 2.5 of this chapter: 
 

• Schaefer R, Gregson S, Fearon E, Hensen B, Hallett TB, Hargreaves JR. HIV prevention cascades: a unifying 
framework to replicate the successes of treatment cascades. The Lancet HIV 2019; 6(1): e60-e66. 

 
A modified version of this framework was presented at the 22nd International AIDS Conference in Amsterdam, the 
Netherlands, 23 – 27 July 2018: 
 

• Schaefer R, Fearon E, Gregson S, Hargreaves JR. HIV prevention cascades: Progress towards a single unifying 
framework that can replicate the success of treatment and care cascades. Abstract TUPEE681. Presented at: 
22nd International AIDS Conference, 23 – 27 July 2018, Amsterdam, the Netherlands. 

 
This chapter draws on a consultation and technical workshop held in Harare, Zimbabwe, 31 July – 2 August 2017. A 
report of this workshop has been published online (attached in Appendix B), which includes a modified version of section 
2.4 of this chapter: 
 

• Schaefer R, Gregson S. HIV Prevention Cascades Stakeholder Consultation Meeting and Workshop, 31 July – 2 
August 2017. Harare and London: Biomedical Research and Training Institute & Imperial College London, 2017. 
Available at: 
http://www.manicalandhivproject.org/uploads/4/7/1/9/4719905/hpc_consultation_workshop_report_final.
pdf. 

 
Previous versions of the HIV prevention cascade framework, discussed in sections 2.2 and 2.3 of this chapter, were 
presented at the 13th AIDS Impact Conference in Cape Town, South Africa, 13 – 15 November 2017: 
 

• Schaefer R, Gregson S, Thomas R, Rhead R, Nyamukapa C. Towards standardized generic HIV prevention 
cascades: Comparison of new and previously proposed user-centric formulations. Presented at: 13th AIDS 
Impact Conference, 13-15 November 2017, Cape Town, South Africa.  

 
• Schaefer R, Gregson S, Thomas R, Skovdal M. A new multi-level explanatory framework to interpret user-centric 

HIV prevention cascades and to guide provider-initiated interventions. Presented at: 13th AIDS Impact 
Conference, 13-15 November 2017, Cape Town, South Africa.  
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2.1 Introduction 
 

Given how the concept of the HIV treatment cascade has been a driving force for the global scale-up of HIV 

treatment programmes, HIV prevention cascades have been similarly proposed to boost HIV prevention efforts, 

as discussed in section 1.4 of chapter 1. A range of prevention cascades models have been proposed, some 

focusing on specific populations at risk of HIV infection or prevention methods (section 1.4.4 of chapter 1). This 

proliferation of prevention cascade models has hampered the use of HIV prevention cascades for programme 

and interventions, research, and advocacy (section 1.4.5 in chapter 1). One of the key strengths of the HIV 

treatment cascade – covering HIV testing, treatment initiation, and treatment adherence leading to viral 

suppression – is the generic nature of the model. With its simple and accessible generic structure, the treatment 

cascade provided a common language for policy makers, programme planners, researchers, and civil society. 

The central aim of this thesis, therefore, was to develop a HIV prevention cascade framework that can become 

a similarly unifying framework.  

 

The framework proposed in this thesis is introduced in section 1.4.5 of chapter 1. It consists of a core of a three-

step cascade of motivation to use an HIV prevention method, access to this method, and effective use of it in a 

priority population that could benefit from the use of this prevention method. Characterisation of the gaps in 

these steps, covering reasons underlying lack of motivation, access, and effective use, provide a comprehensive 

framework for HIV prevention cascades. In this chapter, this model and its development is described in detail, 

sketching out how and why different models of the prevention cascade have been developed, modified, and 

discarded over the course of the past three years since the second half of 2016.  

 

2.2 Initial work towards a unifying HIV prevention cascade framework  
 

Section 1.4.4 in chapter 1 provides an overview of models previously proposed for HIV prevention cascades. 

The work presented in this chapter started in the second half of 2016 and builds specifically on work by Garnett 

and colleagues [173] and Hargreaves and colleagues [174], published in July 2016. While these articles present 

the first attempt to create a truly generic HIV prevention cascade framework, applicable but not restricted to 

populations outside of high-income settings, the models they propose have limitations, as discussed in section 

1.4.5. When starting the work presented in this thesis, two key limitations in these works were recognised: 

 

1. Garnett and colleagues propose separate user- and provider-centric HIV prevention cascades. By doing 

so, they did not create a unifying framework for prevention cascades. They failed to integrate 

dimensions of demand and supply. This was recognised by Hargreaves and colleagues, but their work 

represents a framework to guide interventions rather than a prevention cascade itself. Creating several 

separate models of prevention cascades is likely to hamper, rather than promote, their use.  
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2. Garnett and colleagues focus, in their user-centric HIV prevention cascade model, on perceiving a 

personal risk for HIV infection as the first step of the prevention cascades. This provides a limited view 

on the factors underlying motivation to engage in HIV prevention behaviour. This limitation on 

focusing on a single factor for motivation for using prevention methods is also noted by recent 

applications of these HIV prevention cascade models by Fearon and colleagues [272] and Hensen and 

colleagues [273].  

 

Therefore, the aim of the work presented in this thesis was initially to develop an HIV prevention cascade model 

that integrates aspects of supply and demand into one cascade and moves beyond risk perception as a single 

factor underlying motivation to engage in HIV prevention behaviour. 

 

2.2.1 User and provider perspectives in HIV prevention cascades 
 

Factors relating to the user of HIV prevention methods and the provider of HIV prevention methods and 

services are both important for preventing HIV infections. Several of the previously proposed HIV prevention 

cascade models incorporate aspects relating to users and providers (see Table 1.1 in section 1.4.4). In the 

provider-centric HIV prevention cascade proposed by Garnett and colleagues [173] (Figure 1.2 in chapter 1), 

only the first step of provision with the HIV prevention method relates to the provider, while the following steps 

of uptake and adherence relate to the user of the prevention method. This illustrates that it is the behaviour of 

user of prevention methods that most proximately determines whether or not HIV infections occur. Factors 

relating to the provider, including the provision of HIV prevention methods and initiation into HIV prevention 

programmes, are important determinants of HIV prevention behaviour but are more distal in determining HIV 

infections than the proximate user behaviour. Nevertheless, more distal provider-related determinants of HIV 

infection are intrinsically linked to more proximate determinants of HIV infection related to the user of 

prevention methods. For example, whether a user perceives an HIV prevention method to be available and 

decides to take it up is strongly influenced by actual local availability of the prevention method. Similarly, being 

identified by a service provider to be eligible for a specific prevention method (e.g. PrEP) and being initiated 

into a prevention programme is an important determinant of uptake of the prevention method by the user.  

 

Focusing on users of HIV prevention methods and their behaviour as the most proximate determinant of HIV 

infections and considering provider-specific factors as important determinants that influence user behaviour 

was deemed to be a way to break up the separation of the user- and provider-centric HIV prevention cascades 

proposed by Garnett et al. Rather than considering user- and provider-centric prevention cascades to represent 

distinct processes, both are important elements of one overall process of preventing HIV infections in which 

users prevent HIV infections by using HIV prevention methods but prevention methods cannot be used without 

being supplied by a provider.  
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2.2.2 HIV prevention cascades and social cognitive approaches to behaviour change  
 

The user-centric HIV prevention cascade proposed by Garnett and colleagues has perceiving a personal risk for 

HIV infection as the first step in the cascade, preceding uptake of the prevention method. Health behaviours – 

behaviours relating to the maintenance, restoration, and improvement of health [290] – are social behaviours 

as they are acquired by interacting with others, and models of how cognitive factors determine social behaviours 

are referred to as social cognitive models [278]. Perceiving a risk for a health threat, such as HIV infection, is an 

important element in a range of social cognitive models of behaviour change that have been widely studied and 

applied [277,278]. These models include the Health Belief Model [291,292], Protection Motivation Theory 

[293-295], Theory of Reasoned Action [296] and Theory of Planned Behaviour [297,298], Social Cognitive 

Theory [299], and Transtheoretical Model of Change [300,301]. Therefore, perceiving a personal risk for HIV 

infection is considered important for engaging in HIV prevention behaviour [302,303] and including it as a first 

step in the cascade as proposed by Garnett and colleagues has theoretical grounding in these social cognitive 

models of behaviour change. Cross-sectional studies have also found HIV risk perception to be statistically 

associated with HIV prevention behaviour, including delaying sexual debut [304] and abstinence [305,306], 

condom use [307-312], and adherence to daily PrEP [313-315], although there is limited evidence on causal 

relationships due to lack of longitudinal studies [302,316-318] (which will be further considered in chapter 6 of 

this thesis).  

 

Nevertheless, including HIV risk perception as the first step in the prevention cascade ignores that all of the 

widely used social cognitive models of behaviour change consider risk perception to be only one factor among 

several determinants of underlying behavioural intentions. Given that all these models have their roots in the 

theories of subjective expected utility and expectancy-value and consider health behaviours to be the products 

of rational decision-making processes to maximise utility [277,278,319,320], there is considerable overlap 

between these social cognitive models. There is commonly an element of threat, which would include HIV risk 

perception, an element of perceived consequences of a behaviour, including the benefits and costs of the 

behaviour, and an element of perceived control over a behaviour, or self-efficacy. All of these elements are 

considered to precede behavioural intentions, which is the endpoint of these models.  

 

Empirical studies have found varying evidence for associations between different elements of the social 

cognitive models and health behaviours. Meta-analyses of any type of health behaviour and associations with 

elements of the Health Belief Model found stronger support for effects of perceived benefits and costs and 

behavioural control compared to generally weak support for effects of perceptions about health threats [321-

323]. Similar to these reviews of the Health Belief Model in relation to health behaviours, there is generally 

strongest support for an effect of self-efficacy and perceived barriers across different HIV-related behaviours, 

including HIV-testing among pregnant women [324] and adults in general [325], and condom use among FSW 
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[326], young people [327-329], and mining workers [330]. Higher self-efficacy was associated with lower 

occurrence of condomless sex among HIV-positive adolescent girls and young women in the USA [331], HIV-

positive African American women [332], and adolescents and young people in South Africans [333] and 

Botswana [334]. In a meta-analysis of associations between cognitive factors and condom use, perceptions 

about threat, susceptibility, and severity of HIV infection were generally found to show weak associations with 

condom use while there were stronger associations with self-efficacy [279].  

 

Some studies found no associations between HIV risk perception and HIV prevention behaviour and 

associations in unexpected directions [325,327,335-338]. Cross-sectional study designs may partially explain 

these weak and unexpected associations between risk perception and behaviour as there is a circular feedback 

between these [339]. Risk perception may motivate protective behaviour like condom use but may be adjusted 

downward once the protective behaviour is implemented (i.e. individuals do not perceive a risk for HIV infection 

because they are using condoms). This may explain findings of lower risk perception among those using 

condoms in several studies in the US [327,338]. Wilton and colleagues provide an example of the impact of the 

problems with measuring HIV risk perception in terms of accurately estimating the steps in an HIV prevention 

cascades [269]. For the PrEP cascade they propose for MSM in Toronto, Canada, they compare estimates for 

cascade steps when including risk perception as an initial step in the cascade and when not including risk 

perception. They found that including risk perception underestimates the size of the final cascade step as some 

individuals who did not report risk perception reported all subsequent cascade steps but were not considered 

to move along the cascade due to the lack of risk perception. 

 

Lack of longitudinal studies means that the circular and longitudinal relationship between HIV risk perception 

and HIV prevention behaviour cannot be evaluated. An analysis of longitudinal data from Zimbabwe 

demonstrated that an increase in risk perception leads to an increase in condom use, supporting the causal effect 

of risk perception on behaviour, but fractions of behaviour change attributable to change in risk perception were 

small, underlining the range of factors influencing behaviour [340]. The results of this study are presented in 

chapter 6 of this thesis. Moreover, while individuals reporting behaviours associated with increased risk of HIV 

infection have been found to be more likely to report self-perceived HIV infection risks [315,341-347], there are 

questions about the accuracy of perceptions given the lack of longitudinal studies examining links between 

perceptions and actual HIV infection [347,348]. Another analysis of data from Zimbabwe used objectively 

determined HIV infection over time to demonstrate significant gaps in the accuracy of perceptions about 

personal HIV infection risks [349], which is presented in chapter 5.  

 

In conclusion, there is evidence supporting the importance of perceiving a risk as a determinant of HIV 

prevention behaviour but there are significant gaps in perceptions about risks and there are other factors, 

particularly self-efficacy [280], which may be more important. In fact, during a workshop organised by the 
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National Institute of Mental Health on the integration of major social cognitive models in order to create a 

framework of HIV prevention behaviour promotion, which was attended by several major theorists, perceptions 

about risks were not listed among important factors influencing behavioural intention [278,350]. Including only 

risk perception as a step in the cascade would ignore these findings.  

 

2.2.3 Adapting the Garnett et al. HIV prevention cascade 
 

Given the considerations outlined in sections 2.2.1 and 2.2.2, the HIV prevention cascade model proposed by 

Garnett and colleagues was adapted (Figure 2.1) (henceforth referred to as the Adapted Garnett HIV Prevention 

Cascade). This Adapted Garnett HIV Prevention Cascade maintained the endpoint of the original cascade, i.e. 

HIV infections averted, as well as those factors that most proximately determine whether or not HIV infections 

occur, i.e. uptake of the HIV prevention method, adherence to it, and efficacy of the method. The endpoint of 

HIV infections averted was maintained as this metric clearly shows the impact of use of HIV prevention method 

and the missed opportunities due to gaps in the cascade, supporting the advocacy function of the cascade. It 

also allows for quantifying the impact of use of prevention methods and thus of a prevention programme or 

intervention as a whole, not just of individual steps, an approach to evaluation referred to by McNairy and 

colleagues as ‘no partial credit given’ [213,261]. In a review of cascades for a range of health conditions, Perlman 

and colleagues similarly argue that incidence should be an outcome measure in the cascade as this is a key 

public health indicator [351].  

 

This model of the Adapted Garnett HIV Prevention Cascade was referred to as the ‘minimal model’ as it 

represents only the most proximate behavioural determinants of HIV infection and the efficacy and impact of 

use of prevention methods. It does not provide any further information on why a prevention method may be 

taken up. This is similar to the HIV treatment cascade that does not provide any further information on why 

people are tested for HIV or initiated into treatment. To create a more informative HIV prevention cascade, 

beyond the minimal model, additional steps preceding uptake of the prevention method were considered, which 

is where this model differs from the original user-centric model by Garnett and colleagues. The social cognitive 

models of behaviour discussed in section 2.2.2 tend to cover cognitive factors that precede behavioural 

intentions, while behavioural intention is considered the most proximate determinant of behaviour 

[279,280,350]. Intention refers to the explicit commitment to the uptake of the prevention method, not a 

general willingness to use the prevention method. Intention is necessary for uptake of a prevention method 

given that all HIV preventive behaviour is voluntary behaviour that requires the intention to engage in it. 

Including intention in the cascade allows for capturing cognitive factors determining behaviour and gaps 

between intention and uptake allows for identifying barriers to behaviours even if the individual wants to take 

up a prevention method (e.g. partner disapproval of condom use).  
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Two further steps were included in the Adapted Garnett HIV Prevention Cascade. As the first step of the 

cascade, knowledge of the HIV prevention method was selected. This knowledge refers to being aware of a 

prevention method but not knowledge of the benefits of using the prevention method as individuals may use a 

method without knowing its benefits but cannot use it without being aware of its existence. Moreover, perceived 

availability of the prevention method was considered a necessary step before forming the intention of uptake 

of a prevention method, although this may not be appropriate for all HIV prevention methods (e.g. a condom 

may be provided during intercourse by the partner and the prevention method is taken up even if the individual 

is not aware of a source of condoms). Perceived availability provides a direct link to supply-side factors 

determining use of prevention methods and thus integrates the user and provider perspectives, as outlined in 

section 2.2.1.  

 

 

 
Figure 2.1: The Adapted Garnett HIV Prevention Cascade. 
The adaptation of the HIV prevention cascade originally proposed by Garnett and colleagues, focusing on elements 
relating to the user of prevention methods. The endpoint is the number of HIV infections prevented by use of the 
prevention methods. Infections not averted per 1000 potential HIV infections due to gaps in cascade steps can be 
estimated.  
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2.3 The London HIV Prevention Cascade Working Group 
 

At the beginning of 2017, the London HIV Prevention Cascade Working Group (henceforth London Working 

Group) was established. This is an informal working group consisting of a core group of researchers based in 

London at Imperial College London and the London School of Hygiene and Tropical Medicine working broadly 

in the area of HIV prevention cascades as well as additional collaborators from different institutions outside of 

London. The purpose of this group is to provide a supportive scientific forum for discussion of ideas relevant to 

the development and application of HIV prevention cascades and, where appropriate, to jointly promote the 

development, use, and evaluation of HIV prevention cascades. The Terms of Reference of the London Working 

Group, adopted 19 May 2017, are attached in Appendix B, which also lists all core members of the Working 

Group. 

 

Between February 2017 and January 2018, I led the organisation of five meetings of the London Working Group. 

I used the first meeting of the Working Group as a forum to discuss the Adapted Garnett HIV Prevention 

Cascade (Figure 2.1). In these discussions, it was generally agreed that separate user- and provider-centric 

prevention cascades are not useful and the attempt to integrate these was welcomed. It was noted that the 

primary interest is on the user of prevention methods as this most proximately determines HIV prevention 

outcomes; even when studying HIV prevention providers, this is ultimately done to gain information on why 

individuals may or may not use prevention methods. The focus on the user of prevention methods in the 

presented Adapted Garnett HIV Prevention Cascade was therefore considered appropriate. However, a key 

theme that emerged from these discussions was that a broader framework was needed to capture determinants 

of each cascade step and thus progress along the cascade. This framework needed to capture particularly those 

factors relating to the HIV prevention service provider but also structural and social as well as other individual-

level determinants of HIV prevention behaviour. Such a framework was subsequently developed and discussed 

in meetings of the London Working Group. 

 

2.3.1 The London Group HIV Prevention Cascade Framework 
 

Experience with the use of cascades for a range of health conditions illustrates that the identification of gaps 

does not mean that reasons for these gaps are understood and specific targets for interventions are identified, 

for which further theoretical frameworks are needed that consider factors preventing or promoting progress 

along cascades at different levels [351]. To support the Adapted Garnett HIV Prevention Cascade, a framework 

was developed that identifies potential determinants of reaching each step of and progressing along the 

prevention cascade, taking into account that HIV prevention behaviour is influenced by individual- and non-

individual-level factors. This framework includes both the Adapted Garnett HIV Prevention Cascade (Figure 

2.1) as well as explanatory factors. The development of the framework was supported by discussions during 
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meetings of the London Working Group and will be referred to as the London Group HIV Prevention Cascade 

Framework. 

 

Social cognitive factors have been most widely studied as determinants of health behaviour. Social cognitive 

models of behaviour assume that health behaviours are products of rational decision-making processes to 

maximise utility [277,278]. However, economic and psychological research has demonstrated that humans 

often deviate from this assumption in systematic ways [352,353]. The field of behavioural economics studies 

how and why individuals do not conform to assumptions of rationality of behaviour and complements social 

cognitive models in describing health behaviours.  

 

Behavioural economic concepts have recently been applied in HIV treatment research [354,355] and discussed 

in the context of HIV prevention [356-358]. One of the key insights from behavioural economics is how biases 

in cognitive processes lead to systematic deviation from behaviour predicted by traditional economics 

[359,360]. Decision making is influenced by risk and time preferences [361]. Individuals often overly discount 

the future, placing strong emphasis on present advantages or disadvantages (present bias) [354,356-358], 

possibly resulting in sexual behaviour (e.g. condomless sex) that has present benefits (sexual, emotional, 

financial, material) and only distant and abstract negative consequences (HIV infection). Moreover, given 

cognitive limitations, humans often use heuristics to make judgments about risk [362,363], which may be 

biased. Availability is a common heuristic used in situations of uncertainty, judging the probability of an event 

(e.g. HIV infection) by the salience of related information. This may lead to over- or underestimating risk of 

HIV infection, depending on personal experience with HIV and perceptions of HIV in the community, as 

demonstrated in Namibia [364] and Malawi [365]. The representativeness heuristic may also be used to assess 

HIV infection risk. Particularly if there is a tendency to avoid considering oneself to be representative of a group 

associated with increased risk, risk may be perceived to be low [366]. These heuristics may be linked to 

optimism bias, the excessive optimism about one’s abilities or the probability of being affected by positive 

events (or not affected by negative events) [359,360]. Optimism bias may be particularly strong when the 

hazard is considered controllable by personal action and linked to stigmatisation and shame [359,360], as in 

the case of HIV infections. Biased perceptions of risk of HIV infection can result from optimism bias 

[348,364,367-370]. Behavioural economics further considers the role of affect [371], which has been shown to 

increase the willingness to engage in unprotected sexual intercourse [372-374], and of social forces [353], which 

can be utilised in peer mentor programmes for HIV prevention [375-378]. Emotional factors, mental health, and 

substance use as well as social and normative influences on behaviour have similarly been discussed in relation 

to social cognitive models of behaviour and HIV prevention [278,350,379].  

 

These social cognitive factors, based on insights from social cognitive models and behavioural economics, and 

other individual-level factors (demographic and economic factors, skills, affect, mental health, substance use) 
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as well as their interactions are important and often necessary in determining health behaviour (Figure 2.2). 

However, they are not sufficient. Focusing only on the individual in which cognitive processes take place 

(“cognitive individualism” [380]) ignores that individual behaviours and the behavioural decisions leading to 

them do not occur in isolation. Behaviour is influenced by factors at several levels over which the individual 

may have little control. This is often only implicitly recognised by the social cognitive models of behaviour 

discussed above, for example by considering social consequences of behaviour [299,381], but are commonly 

not further considered [382]. Therefore, other levels of influence have to be considered to understand individual 

behaviour [281,383]. In fact, approaches to HIV prevention have been increasingly shifting from focusing on 

the individual to focusing on peers, social environments, and structures [285]. The influence of these factors 

needs to be recognised in the multi-level framework for explaining HIV prevention cascades.  

 

The London Group HIV Prevention Cascade Framework recognises the importance of different individual-level 

factors in determining HIV prevention behaviour but further aims at explaining progress along HIV prevention 

cascades by considering factors acting at the partner, social network, community, healthcare provision, and 

structural level (Figure 2.3). There is often no explicit distinction between different types of interpersonal 

relationships in socio-ecological models [282]. However, a partner level is useful given the influence of the 

partner on an individual’s HIV prevention behaviour and HIV infection risk [283,384]. This level includes 

partner characteristics, partnership dynamics, partner support for preventive measures, and violence. 

Partnerships are embedded in broader sexual and social networks, with family structures and peer influences, 

which can influence behaviour [282-284]. All interpersonal relations are further embedded in community 

structures. This social environment, with social norms and values, power relations, patterns of stigmatisation, 

discrimination, inequality, and deprivation, influences interpersonal relations and individual behaviour, and can 

create health-promoting or -damaging environments [282,284-287,385]. All these social factors influence what 

individuals perceive to be negative or positive consequences of engaging in HIV prevention behaviour. 

 

Healthcare provision is usually included in the structural level in socio-ecological models of health behaviour. 

However, given that various steps in HIV prevention cascades are strongly influenced by factors related to 

healthcare providers, the healthcare provider level was considered separate from, but not independent of, other 

structural factors. Community-level factors may also mediate between healthcare factors and individual 

healthcare accessibility. For instance, stigmatisation and discrimination of certain groups, e.g. sex workers, in a 

community may prevent these groups from accessing HIV prevention services. Similarly, community-level 

factors often mediate between other structural factors and lower levels of influences on behaviour [385]. These 

structural factors include the physical environment, laws and policies, poverty and economic inequality, and 

culture and religion [100,288]. For example, laws regarding the minimum age for certain HIV prevention 

methods, e.g. PrEP, may determine the accessibility of these methods. 
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The London Group HIV Prevention Cascade Framework considers how these multi-level factors determine 

whether individuals reach certain stages along the HIV prevention cascade (Figure 2.3). Not all factors 

determining HIV prevention behaviour are relevant for all steps of the HIV prevention cascade and they will 

vary in importance between HIV prevention methods and populations. It is similar to the framework provided 

by Hargreaves and colleagues [386] but links the explanatory factors directly to individual cascade steps. This 

allows not only to identify missed opportunities in HIV prevention but also to guide interventions to improve 

progression along cascades for HIV prevention programmes. This is similar to frameworks that have been 

proposed to complement the HIV treatment cascade by providing a more comprehensive picture of factors 

determining transitions along the cascade and thus more specific targets for interventions [229,238]. 

 

 

 
Figure 2.2: Different individual-level factors and their interactions that influence behavioural intention. 
These factors are divided into those related to behavioural economics (white boxes), socio-cognition models (light grey 
boxes), and other individual-level factors (dark grey boxes).  Affect, substance use, and mental health are considered to 
have a broad range of influences on other individual-level factors. 
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Figure 2.3: The London Group HIV Prevention Cascade Framework. 
The framework includes the stages of the Adapted Garnett HIV Prevention Cascade and influencing factors at the individual, partner, social network, community, healthcare provider, 
and structural level. The different explanatory factors hypothesised to be important for the different prevention cascade stages are listed. The relative importance of these varies 
by prevention method.
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2.4 The Harare HIV prevention cascade consultation and workshop 
 

I led the design and implementation of a stakeholder consultation on HIV prevention cascades, which was held 

on 31 July 2017 in Harare, Zimbabwe, and a subsequent technical workshop between 1 and 2 August 2017 

(henceforth collectively referred to as Harare Workshop). These meetings included a diverse set of HIV 

programme planners and implementers, international researchers (including members of the London Working 

Group), healthcare professionals, and representatives from the Zimbabwe Ministry of Health and Child Care 

and Zimbabwe National AIDS Council, local and international NGOs, UN organisations, and international 

donors. A complete list of meeting participants is provided in the full workshop report that is attached in 

Appendix B. The procedures of these meetings and the key themes that emerged from them are described in 

this section.  

 

2.4.1 Aims of the Harare Workshop 
 

The primary aim of the Harare Workshop was to move the discussions of, and ideas generated by, the London 

Working Group, which largely involved researchers, forward by involving a more diverse set of stakeholders 

with a range of experiences. The Workshop was held in Zimbabwe as it was part of a large study on HIV 

prevention cascades that will be further described in chapter 3. The specific objectives of the Harare Workshop 

were to: 

 

1. Review existing formulations of HIV prevention cascades and consider their potential uses and 

limitations; 

2. Develop a generic formulation for HIV prevention cascades and consider applications of this 

formulation for specific HIV prevention methods and at-risk populations; 

3. Consider possible explanatory frameworks for interpreting HIV prevention cascades; 

4. Consider different data sources and methods for estimating and interpreting HIV prevention cascades; 

and 

5. Develop questionnaire modules to measure HIV prevention cascades in surveys. 

 

2.4.2 Structure of the Harare Workshop 
 

The Harare Workshop consisted of a one-day stakeholder consultation meeting and a two-day technical 

workshop. The stakeholder consultation consisted of several presentations on the state of the HIV epidemic 

globally and in Zimbabwe particularly, discussing gaps in use of HIV prevention methods, and on existing HIV 

prevention cascade models and explanatory frameworks. Following an introduction of the concept of the HIV 

prevention cascade and its potential role in improving HIV prevention efforts, I presented the London Group 

HIV Prevention Cascade Framework (Figure 2.3). A group exercise was used to obtain feedback from 
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stakeholders on this framework, focusing particularly on the Adapted Garnett HIV Prevention Cascade (Figure 

2.1), which was the centre of the London Group HIV Prevention Cascade Framework. The technical workshop 

consisted of a range of group exercises that focused on developing, applying, and measuring prevention 

cascades. These exercises, which I developed for the Harare Workshop, can be found in the workshop report 

attached in Appendix B. 

 

2.4.3 Results of the stakeholder consultation meeting 
 

After presentations and overall discussion on HIV prevention cascades, including the presentation of the 

London Group HIV Prevention Cascade Framework (Figure 2.3), participations of the stakeholder consultation 

meeting were divided into six groups and asked to discuss the prevention cascade concept and its utility. 

Specifically, participants were asked to evaluate whether HIV prevention cascades are a useful tool in the 

context of HIV prevention in Zimbabwe and whether and how they would change the proposed generic HIV 

prevention cascade model. Each group presented an overview of their discussions to the other groups.  

 

The HIV prevention cascade was generally considered a useful tool to identify gaps in HIV prevention 

programmes and setting priorities. It was considered useful to monitoring and evaluation of HIV prevention 

programmes, allowing for comparisons over time and across settings. It was specifically noted how the model 

can be used at several levels, from national to local. However, the main criticism raised against the newly 

proposed prevention cascade model was that it may be too complex (“too academic”), particularly for 

application at a local level.  

 

It was pointed out that one of the key factors that may make this proposed prevention cascade model too 

complex is the endpoint of HIV infections averted. The estimation of this poses significant challenges, 

particularly as required data may not be available, limiting the utility of the concept. While the number of HIV 

infections averted or not averted due to gaps in the prevention cascades were considered a useful metric, it was 

considered a separate exercise, possibly involving mathematical modelling.  

 

The range of steps in the Adapted Garnett HIV Prevention Cascade were also seen as creating a too complex 

prevention cascade model. Discussions within and between groups highlighted that there are different 

requirements for prevention cascades, depending on the goals of the cascades, creating a dilemma of having a 

too simple and too complex model. For routine monitoring and for being suitable for advocacy, a simple, 

pragmatic model is required (as is the case with the HIV treatment cascade). On the other hand, participants 

pointed out that one of the limitations of the treatment cascade is that it provides limited information on reasons 

for gaps in treatment programmes. A more complex prevention model, providing more detailed information on 

reasons for limited use of prevention methods, could guide interventions to improve prevention efforts with 
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more precision. This discussion of the conflicting requirements for simplicity and complexity underlined the 

need to make the objectives of the cascade explicit. 

 

Another major theme that emerged from the group discussions was that HIV prevention cascades need to be 

able to cover combination HIV prevention, particularly since combination prevention is central in Zimbabwe’s 

HIV policies. The Adapted Garnett HIV Prevention Cascade was considered too complex to accommodate use 

of different HIV prevention methods, particularly as estimating HIV infections averted is even more complex 

when considering the impact of use of several HIV prevention methods in combination. Again, however, it was 

discussed how a balance needs to be struck to have a prevention cascade model that can cover combination 

HIV prevention while maintaining the pragmatic and simple nature of the concept.  

 

2.4.4 Results of the technical workshop 
 

While, during the stakeholder consultation meeting, the concept of the HIV prevention cascade and its benefits 

for HIV prevention efforts were discussed more broadly, the technical workshop aimed at covering details of 

how to conceptualise and measure prevention cascades. For the two-day workshop, participants were divided 

into five groups of seven people, with groups designed to include participants with different backgrounds. A list 

of workshop participants and group allocations is provided in Appendix B. Groups were given exercises that 

asked to discuss the Adapted Garnett HIV Prevention Cascade (Figure 2.1) as the centre of the London Group 

HIV Prevention Cascade Framework (Figure 2.3) and how it could be improved, asking for detailed definitions 

for cascade steps. Following this, each group was given a case of a specific HIV prevention cascade and 

population at risk of HIV infection and was asked to apply the proposed prevention cascade model, including 

how to measure each cascade step in a population-based survey and what other data collection methods may 

be useful. Groups came together twice per day for an overall discussion.  

 

All groups proposed changes to the Adapted Garnett HIV Prevention Cascade, proposing alternative prevention 

cascades that varied considerably. Each proposed model can be found in Appendix B. One common theme that 

emerged from the group exercises echoed the discussions of the stakeholder consultation meeting in that the 

endpoint of the cascade of HIV infections averted was considered to excessively complicate the cascade model, 

rendering the concept impractical. Consequently, all but one group excluded the efficacy and infections averted 

steps in their proposed cascade models; one group did not reach a consensus on whether to include these steps, 

noting the advantages of quantifying infections not averted due to gaps in the cascade for advocacy.  

 

To further reduce the complexity of the Adapted Garnett HIV Prevention Cascade and make the concept more 

practical, nearly all groups proposed to reduce the number of steps in prevention cascades. This concerned 

particularly the steps in the cascade before uptake of a prevention method (originally proposed as knowledge 



Chapter 2 62 
 

of the prevention method, perceived availability, and intention). One group proposed that all these steps could 

be summarised as ‘demand’. Another group proposed to restructure the cascade with the endpoint of the 

cascade as optimal use of the prevention method (covering both uptake and adherence, where appropriate) and 

with motivation, access, and capacity as three key factors underlying optimal use of prevention methods. These 

three factors were considered as different dimensions, not necessarily as steps with an inherent order. These 

dimensions cover demand and supply and the individual’s ability to perform a behaviour (capacity). Each 

dimension could be further broken down into components that could be mapped onto the major dimensions 

(Figure 2.4).  

 

The need to be able to capture combination HIV prevention with prevention cascades was discussed. One group 

was explicitly given the task to consider how this could be achieved practically. It was proposed that questions 

covering individual HIV prevention methods could be posed in a ‘loop’, asking about knowledge, intention, 

availability, and use of individual prevention methods (Figure 2.5). The ‘aim’ of this cascade is to be covered by 

any one prevention method. It was noted that it is possible to create a combination prevention cascade in this 

form in hindsight, i.e. data collected on individual prevention methods could be combined in this way. This is 

similar to the application of the Hargreaves et al. framework to prevention use among FSW in Zimbabwe by 

Fearon and colleagues, which used data collected on condom and PrEP use separately but combined both in a 

measure for coverage by either of those methods [272]. In this context, there was a discussion that ‘uptake’ and 

‘adherence’ may not be the best terms to describe use of prevention methods in the cascade. Rather, to achieve 

population-level reductions in HIV incidence, the use of the prevention method needs to be effective, i.e. “good 

enough”, to achieve protection against HIV, which may not require perfect adherence. Terms like “optimal use” 

and “effective use” were proposed to capture this notion, summarising uptake and adherence in one step (as 

proposed by another group; Figure 2.4). This would also solve the issue that, for some prevention methods 

(particularly VMMC), adherence may not be relevant. 

 

Another topic discussed by several groups was that the population that could benefit from the use of an HIV 

prevention method, the “target population” of the prevention cascade, should be made explicit. The 

identification of this population is often a task on its own and should be given the appropriate prominence when 

visualising the prevention cascade, e.g. as a separate bar in a bar chart. 
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Figure 2.4: An HIV prevention cascade framework proposed during the Harare Workshop that focuses on three 
dimensions of optimal use of HIV prevention methods. 
This diagram was developed by one group during the Harare Workshop. See Appendix B for details.  
 

 

 
Figure 2.5: An HIV prevention cascade framework proposed during the Harare Workshop that can be used for 
combination HIV prevention.  
This diagram was developed by one group during the Harare Workshop. See Appendix B for details.  
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2.4.5 Discussion of the outcomes of the Harare Workshop 
 

The key themes that emerged from the Harare Workshop, including both the stakeholder consultation meeting 

and technical workshop, are summarised in Box 2.1. The concept of the HIV prevention cascade was widely 

received with enthusiasm and was considered to have great potential for improving HIV prevention efforts. 

However, it became clear that different applications of the prevention cascade have different requirements, with 

opposing demands in terms of simplicity and complexity. These opposing demands could be satisfied in a 

hierarchical model that covers the key dimensions for use of prevention methods and that can be further broken 

down into specific reasons underlying gaps in these dimensions (Figure 2.4). Such a model could fulfil the 

objective of the prevention cascade of providing a unifying framework that can be used for different purposes. 

 

 

 

  

Box 2.1: Key themes that emerged from the Harare Workshop, July 31 – 2 August 2017, Zimbabwe. 

 

• The endpoint of “HIV infections averted” and the preceding cascade step of “efficacy” originally proposed by 

Garnett and colleagues and in the Adapted Garnett HIV Prevention Cascade should be removed. Including these 

steps make the cascade too complex and impractical, although they can be usefully explored in mathematical 

modelling. 

• A simple prevention cascade model is needed for advocacy and routine monitoring, to facilitate comparisons of 

use of different prevention methods, in different populations, and at different times, and to accommodate 

combination HIV prevention. However, a more detailed prevention cascade can help in improving HIV 

prevention programmes and internvetions by identifying specific gaps. A hierarchical structure could 

accomodate these different requirements. 

• Use of prevention method should relate to the use that is “good enough” to achieve high levels of protection 

against HIV and thus reductions in population-level HIV incidence. This could be defined as “effective use” and 

does not necessarily mean perfect adherence to a prevention method.  

• It is important to be explicit about the target population that could benefit from the use of HIV prevention 

methods. Identifying this group is often a task on its own.  
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2.5 Proposal of a unifying framework for HIV prevention cascades 
 

After the Harare Workshop, discussions were continued between participants of the workshop, including 

members of the London Working Group. These discussions focused on how to create a hierarchical model for 

HIV prevention cascades that can become a unifying framework that can be used for different purposes by 

policy makers and programme planners, researchers, and civil society groups. These discussions led to the HIV 

prevention cascade framework proposed in this thesis, which is introduced in section 1.4.5 of chapter 1 and has 

been published elsewhere [387]. In this section, this model is described in detail. A discussion of its limitations 

and future developments is provided in chapter 9. 

 

2.5.1 Description of the HIV prevention cascade framework 
 

Just as the initial adaptation of the Garnett et al. model for HIV prevention cascades that focused on the user of 

HIV prevention methods, the HIV prevention cascade framework proposed in this thesis recognises that HIV 

infection risk and use of prevention methods are fundamentally behavioural phenomena, facilitated or 

constrained by social and structural forces on a more distal level. To reflect this, the proposed HIV prevention 

cascade identifies three key domains of motivation for using a prevention method, access to this method, and 

effective use in a priority population, reflecting capability to use and adhere to the prevention method (Figure 

2.6A). Echoing the discussions of the Harare Workshop, the priority population that is at risk of HIV infection 

and could benefit from using a prevention method is made explicit given that the identification of this is often 

a task itself. This also reflects Tanahashi’s work from the 1970s (described in section 1.4.1 in chapter 1) that 

emphasised the importance of explicitly stating the ‘target population’ for whom the health service is intended 

[185]. 

 

HIV prevention behaviour generally requires individual motivation to engage in these behaviours (although 

there may be exceptions, e.g. for condom use in sexual partnerships where one sexual partner may make a 

unilateral decision). Motivation – the cognitive processes that result in “wanting” to use a prevention method 

– is aligned with behavioural intent and resonates strongly with the so-called COM-B model of behaviour 

change in which behaviour is dependent on capability, opportunity, and motivation [388]. This motivation may 

be wanting to use PrEP daily, condoms in particular sexual encounters, or use VMMC services, and is 

determined by multiple factors, including knowledge of the prevention method and its benefits, social norms, 

and perceptions about personal HIV infection risks. Motivation differs from the concept of demand in 

economics, which refers to consumer behaviour and covers preferences, agency, and affordability. It resonates 

with the original Piot-Fransen model from 1967 (see section 1.4.1) that emphasised that the first step of the 

cascade for TB treatment was motivation of the individual to seek medical care, which is influenced by the 
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individual’s perception of his symptoms and disease risks [176], and similarly with the Piot model for Malaria 

treatment that considers individual motivation key for engaging in health behaviour [191].  

 

However, motivation cannot translate into behaviour without provision of and access to HIV prevention 

methods where these are needed, which may be limited by high costs or inappropriate service provision. 

Motivation and access are linked but access can be considered irrelevant in the absence of motivation, so 

motivation is suggested as the first step in the cascade. A stepwise cascade will be a more practical tool and the 

order between motivation and access is unlikely to matter to programmatic decision making in most practical 

cases. Both motivation and access are requirements for effective use of prevention methods, but motivated 

individuals with access may still fail to use the method effectively if there are barriers to their underlying ability 

to adopt the behaviours in question, e.g. due to lack of skills, self-efficacy, or partner refusal. Therefore, effective 

use is the use required to achieve protection against HIV infection. This resembles the concept of ‘effective 

coverage’ in Tanahashi’s health service coverage cascade, which is the coverage with a health service of 

sufficient quality to reach a defined health impact [185]. In most cases (VMMC is a current exception), this 

protection will require adequate adherence over time during at-risk periods – a key challenge identified for 

condom and PrEP use [389].  

 

One of the key themes that emerged from the Harare Workshop was that it is not practical to have HIV 

infections averted as the endpoint of the cascade, reflecting the population-level impact of prevention use and 

allowing for quantification of infections not prevented due to gaps in the cascade. While HIV infections averted 

is an essential metric to measure the impact of HIV prevention interventions, this should not be an integral 

function of the prevention cascade itself, just as estimating deaths averted by ART is not a part of the treatment 

cascade, as this would make prevention cascades difficult to operationalise. Although the link of use of HIV 

prevention methods with infections averted is not as close as that of treatment adherence and viral suppression 

with deaths averted, effective use – the final step in our cascade – is defined in a similar way, i.e. as the use 

required to achieve protection against HIV. This will vary between prevention methods and populations (e.g. 

PrEP for FSW vs. MSM [91,390,391]) but effective use can still be considered to be closely aligned with HIV 

infections averted for prevention methods with high efficacy when used consistently (e.g. condoms or PrEP). 

Including infections averted as the final step in the cascade could severely limit the use of the cascade concept 

as estimating infections averted is a complex exercise, requiring data that may not be feasible to collect at a 

local level and, to capture the true population impact of prevention interventions, estimating secondary 

infections prevented downstream in sexual networks. Estimating infections averted is particularly difficult for 

combination prevention. A presentation of the cascade with a scale of percentage, as opposed to ‘per 1,000 HIV 

infections’ in the original models by Garnett and colleagues (Figure 1.2 in chapter 1 and Figure 2.1), is also a 

simpler and more easily understandable form of presentation, which is a major advantage of the treatment 

cascade. Nevertheless, the proposed cascade can be very usefully applied in mathematical models to estimate 
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infections averted. This could be added as an extension to our proposed prevention cascade, which would 

further strengthen the advocacy applications of prevention cascades by illustrating potential impacts of 

improved prioritisation of prevention interventions. This may be particularly important for VMMC, for which 

the link between effective use and infections averted is less clear given the incomplete efficacy of VMMC [84].  

 

This proposed cascade with three core steps is generic in that it is not developed for a particular method or 

setting. Rather, it is designed to be used with any prevention method which makes it possible to compare the 

state of progress with use of different HIV prevention methods at a particular point in time and also to compare 

HIV prevention use across populations and over time. Moreover, it can be used for combinations of methods 

(such as PrEP or condoms), a key requirement identified in the Harare Workshop. Combination prevention 

cascades reflect that individuals do not need to use all prevention methods and that use of one prevention 

method can influence use of another. Fearon and colleagues provide an example of a combination HIV 

prevention cascade for FSW in Zimbabwe [272]. This cascade considered demand, supply, and effective use of 

condoms and PrEP separately but had the endpoint of being covered by either condoms or PrEP. This example 

can inform how the prevention cascade proposed in this thesis can be used for combination prevention: 

Motivation can be defined as wanting to use any one or several of a combination of prevention methods; access 

is the access to any of these prevention methods the individual wants to use; and effective use is the use of any 

of these prevention methods the individual wants to use and has access to. As discussed during the Harare 

Workshop, data may be collected on motivation, access, and effective use for prevention methods individually, 

yet can easily be used for combination cascades that more accurately represent realities of use of HIV prevention 

methods in a population (Figure 2.5). 

 

This HIV prevention cascade can be used for advocacy, routine monitoring, and strategic planning, and the 

simple three-step structure means that it can be used at all levels (e.g. country, district, and lower levels). 

Evidence-driven 90-90-90-style targets could be attached, further supporting the advocacy and strategic 

planning uses of the cascade. Characterisation of cascade gaps across motivation, access, or effective use further 

increases the utility of the cascade as it shifts attention to where gaps in prevention lie, the reasons for these 

gaps, and, by identifying these reasons, possible ways to address the gaps, thus providing a comprehensive and 

action-oriented framework (Figure 2.6B). This is particularly important for understanding reasons underlying 

lack of effective use as individual capabilities can determine use even where motivation and access do not 

represent strong barriers (for example, as is often the case for condoms where self-efficacy and factors relating 

to the partner may be particularly important [392]). Reasons for gaps across the three domains of the HIV 

prevention cascade may include factors specific to the individual but also social and structural factors; they may 

be applicable across different prevention methods or be specific to particular methods or populations.  
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Figure 2.7 provides an example application of the proposed prevention cascade for condom use using data from 

Manicaland, Zimbabwe (2012-13). Among HIV-negative males and females who were considered a priority 

population as they reported sexual behaviours associated with increased risk of HIV infection (having multiple, 

casual, or concurrent sexual partners), the cascades illustrate gaps in motivation to use condoms, particularly 

among males, while the vast majority of individuals reported access to condoms. Most respondents who were 

not motivated to use condoms reported negative social norms, and a large number of men reported reduced 

sexual pleasure as a negative consequence of condom use. The cascades also illustrate that there were further 

gaps in effective use of condoms among motivated individuals with access, which was more pronounced among 

females, and lack of partner support was commonly reported by those with gaps in effective use. 

 

Characterising reasons for gaps in the prevention cascade will help in identifying appropriate responses, similar 

to the framework proposed by Hargreaves and colleagues [174], which may include biomedical, behavioural, or 

structural interventions. For instance, interventions addressing gaps in motivation might target social norms 

surrounding use of prevention methods through comprehensive sexuality education [393]. Interventions 

addressing access gaps could include outreach programmes to make prevention methods available and changes 

to the legal system like the decriminalisation of sex work [138] or drug use [394], removing fundamental barriers 

to access for these key populations. To address gaps in effective use, behavioural and couples counselling may 

improve skills, self-efficacy, and partner acceptability necessary for prevention use, while strengthening 

women’s rights may improve protection against GBV (for instance, 36 countries in the world have no laws 

against domestic violence [395]). Prevention cascades, therefore, could help in identifying appropriate 

interventions by setting the targets – the gaps in prevention efforts that need to be addressed to increase use of 

prevention methods – but, in most situations, there will be a range of appropriate interventions to address the 

identified gaps, with the most appropriate choice depending on local circumstances. In other words, prevention 

cascades do not remove decision-making regarding intervention selection but rather narrow down area of focus 

for programme planners and policy makers.  

 

Learning from the treatment cascade, it is important to explicitly express how steps in the prevention cascade, 

the reasons for gaps in these steps, and the interventions that can address these reasons, are linked to avoid an 

excessive focus on a single step in a cascade (as some have argued has happened with the second ‘90’ of the 

treatment cascade [396]). These links underline the complexity of HIV prevention use and the 

interconnectedness of cascade steps, with interventions potentially having multiple impacts. For example, CTs 

to improve school attendance by adolescent girls may improve knowledge of HIV prevention methods and risk 

perception (i.e. increasing motivation), reduce poverty (increasing access), and reduce gender inequalities, 

improving negotiating skills, and economic dependence on sexual partners (increasing effective use) [397]. 

Finally, linking the gaps in the cascades to their determinants and, from these determinants, to interventions 

that address them provides a more comprehensive understanding of programme implementation and reconciles 
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the requirements for simplicity and complexity, providing a unifying framework that supports all functions of 

the prevention cascade. While the three core domains of the cascade – motivation, access, and effective use – 

are applicable and key to nearly all types of HIV prevention methods and populations, the specific reasons 

underlying gaps in the cascade will often differ by context, populations, and prevention methods. The reasons 

in Figure 2.6B are not an exhaustive list and will need local adaptation. This comprehensive HIV prevention 

cascade framework, therefore, guides not only identification of gaps in use of prevention methods but also the 

process that must be followed to fill these gaps, promoting a complete understanding of the needs of priority 

populations.  
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Figure 2.6: The generic and unifying HIV prevention cascade framework proposed in this thesis. 
A: The core steps of the cascade of motivation to use the prevention method, access to it, and effective use of it in a 
priority population that would benefit from use of the prevention method. B: The complete cascade that shows the 
gaps in the cascade across motivation, access, and effective use, and major reasons underlying these gaps. The displayed 
reasons do not represent an exhaustive list and, although some of these reasons are likely to be widely applicable, they 
may differ in relative importance between settings, populations, and prevention methods. The reasons provide links to 
interventions and platforms for interventions to improve motivation, access, and effective use in the priority population.  
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Figure 2.7: Condom cascades following the cascade framework proposed in this thesis for males and females in 
Manicaland, Zimbabwe, 2012-13.  
The priority populations were HIV-negative males (A) and females (B) (aged 15-54) who were reported sexual activity 
in the past two weeks and at least one sexual behaviour associated with increased risk for HIV infection (multiple, casual, 
or concurrent sexual partners). Individuals were classified as motivated if they reported perceiving a risk for HIV 
infection in the future. Among those classified as motivated, individuals were classified as having access if they reported 
knowing a place where condoms are available locally. Among those classified as having access, individuals were 
classified as effectively using condoms if they reported using a condom during every sex act in the past two weeks. 
Numbers are percentages of the priority population. More details are provided in [387].  
 

 

2.5.2 Measurement of the HIV prevention cascade framework 
 

While the three-step core of the proposed HIV prevention cascade is simple, the steps themselves represent 

complex concepts. These could be measured with comprehensive indices, but it may only be feasible to collect 

such data in research studies. Instead, single measures for cascade steps will probably be needed for the cascade 

to be a pragmatic tool that can be implemented widely, measured using regularly collected data, and to ensure 

comparability across settings and over time. Motivation and access, as well as capability for effective use, are 

frequently neglected in commonly collected data such as UNAIDS monitoring indicators [398] and even in 

HIV-focused research studies. This is noted by recent applications of the HIV prevention cascade to pre-existing 

data by Fearon and colleagues [272] and Hensen and colleagues [273]. In the cascade analysis of PrEP and 

condom use among FSW in Zimbabwe, demand for PrEP was defined as “having heard of PrEP” and demand 

for condoms as “knowing that condoms prevent HIV” [272]. In the cascade analysis of VMMC in Zambia, 

demand was defined as “having heard of VMMC” and “agreeing that VMMC is protective against HIV” [273]. 

The authors acknowledge the limitations of these measure to capture demand for the analysed HIV prevention 

methods, but no better data were available. Nevertheless, single indicators for each cascade step for the main 

prevention methods could be measured in large-scale surveys like DHS or Population-Based HIV Impact 

Assessments (PHIA). As part of this thesis, survey questions were developed to measure each cascade step of 

the proposed prevention cascade. This is discussed in chapter 3.  
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For some reasons underlying gaps in HIV prevention cascades, improved measures may be needed (e.g. for HIV 

risk perception [303]). Standardised measurements may not always be feasible for individual reasons since 

these reasons will often vary between prevention methods and populations; however, standardisation is 

probably not essential at this level of detail since the emphasis will be on establishing what the reasons are in a 

particular context so that locally appropriate interventions can be identified.  

 

2.5.3 Application of the HIV prevention cascade framework 
 

Applications of the HIV prevention cascade proposed here (and described in an informational video online 

[399]: https://youtu.be/7qQ5wm5tU_8) need to be piloted and demonstrated for different populations and 

using different data sources, including routine programme data – as has been done for treatment. As is 

discussed in chapter 3, the HIV prevention cascade framework proposed in this thesis has guided the 

development of survey questions, which are being pilot-tested to measure HIV prevention cascades in a large-

scale population-based survey in Manicaland, Zimbabwe. In chapter 8 of this thesis, preliminary HIV 

prevention cascade analyses of data from this survey are presented, representing the first time HIV prevention 

cascades were estimated based on data from a purposively designed survey. Discussion of this HIV prevention 

cascade framework and its measurement as well as limitations of the framework and future directions are 

provided in chapter 9.  

 

2.6 Lessons learned 
 

The HIV prevention cascade framework proposed in this thesis has been developed over the course of more 

than two years. It involved more than 50 people with widely different backgrounds and represents a major 

collaborative endeavour. This theoretical framework has critically informed a major population-based study 

implemented in Manicaland, Zimbabwe, as further discussed in chapter 3. A range of lessons can be learned 

from this experience. 

 

The early discussions and consultations on the HIV prevention cascade concept involved largely researchers 

from two institutions (Imperial College London and the London School of Hygiene and Tropical Medicine). 

While these researchers had experiences from working in different settings and using different methods 

(including quantitative and qualitative research methods), they came largely from the same disciplines 

(epidemiology and public health). This limited diversity in perspectives may have hampered progress in 

developing a unifying framework for HIV prevention cascades. In fact, one of the first reactions when presenting 

the HIV prevention cascade model of the London Working Group to a more diverse audience in the Harare 

Workshop was that it was “too academic”.  
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The development of the HIV prevention cascade model could have likely benefited from involving individuals 

from different backgrounds, particularly from outside of academia, from the beginning. This is also related to 

another key lesson learned. Early attempts to adapt the Garnett et al. HIV prevention cascade and discussions 

during the meetings of the London Working Group often focused on creating the most ‘robust’ cascade. It was 

attempted to create cascades that consist of only of steps that fully depend on each other. One of the criticisms 

I raised against the user-centric HIV prevention cascade model by Garnett et al. was that it is not necessary to 

perceive a risk for HIV infection to engage in HIV prevention behaviour, although it is an important 

determinant. By including this step, which is not necessary for uptake of the prevention method, it may be that 

individuals who do not report risk perception may be included in the ‘risk perception gap’ even if they actually 

use the prevention method (particularly given the circular relationship between risk perception and behaviour) 

(see section 2.2.2). It was therefore attempted to include only necessary steps for HIV prevention behaviour in 

the cascade which all fully build onto each other.  

 

An HIV prevention cascade that only consists of fully inter-dependent steps may have advantages, but again 

this may be considered an academic exercise that diminishes the practicality of HIV prevention cascades. As 

discussed in section 2.5.1, the HIV prevention cascade model proposed in this thesis contains the steps of 

motivation and access, related to the concepts of supply and demand, with no inherent order between these 

steps. In fact, while access is proposed as the step following motivation, perceptions about availability and 

accessibility of a prevention method are likely to influence motivation to use the prevention method (as 

recognised in the Adapted Garnett HIV Prevention Cascade, which contained perceived availability preceding 

intention to use the prevention method). Nevertheless, from discussions during the Harare Workshop it became 

clear that a stepwise HIV prevention cascade makes the concept a more practical and useful tool for identifying 

gaps in prevention efforts. In other words, an imperfect cascade (i.e. a not fully robust cascade) may be more 

pragmatic and thus preferable because a major barrier to the widespread use of prevention cascade was the lack 

of practicality of previously proposed models.  
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Chapter 3 
Overview of study settings, data sources, and 

measures 

Dissemination 
 
This chapter describes the study settings and data used in chapters 4-8 of this thesis. Results from chapters 4-7 have 
been presented at international conferences and published in peer-reviewed articles. Therefore, please see the notes 
on dissemination provided in these chapters as they also apply to parts of this chapter.  
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3.1 Introduction 
 

All original data analysis chapters in this thesis (chapters 4-8) use data from eastern and southern Africa. 

Chapter 4 analyses nationally representative DHS data from 11 countries in the region. Chapters 5-8 analyse 

data from different studies conducted in the Manicaland province in eastern Zimbabwe. In this chapter, 

background information is provided for data used in chapters 4-8. First, an overview of the DHS data is given. 

Following this, information on Zimbabwe and Manicaland is provided, including on the HIV epidemic and 

response in the country, and the studies and data from Manicaland used in this thesis are described. This 

chapter is a reference for other chapters in this thesis where no further descriptions of the setting or data are 

provided.  

 

3.2 Demographic and Health Survey (DHS data  
 

Chapter 4 of this thesis analyses DHS and AIDS Indicator Survey (AIS) data from eastern and southern Africa. 

These are nationally representative, standardised surveys with high response rates [400], collecting information 

on various population and health topics. Analyses were restricted to phase four DHS (1997-2003) onwards as 

data on key sexual behaviour measures were not collected in earlier surveys. Table 3.1 provides information on 

the included surveys and the data available in each. Table 3.2 provides details on all data on sexual behaviour 

used in the analyses of chapter 4 and their measurements. Further details on the DHS programme, including on 

the exact number of sampling clusters used for each survey in each country, can be found online 

(https://dhsprogram.com/). 
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Table 3.1: Description and data availability for all included surveys from the DHS programme for chapter 4 analyses. 

Country & survey (phase) Mid-point [a] 

Sample size [b] 
HIV 
status 

Age 
first sex 

Multiple 
partners 

Partner 
type 

Condom use 

M F Last sex 
By partner 
type 

ETH 

DHS 2000  (4) Apr 2000 1434 9474  ✔ ✔ ✔ ✔ ✔ 
DHS 2005  (4) Jun 2005 3197 4199 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2011  (6) Mar 2011 7708 10390 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2016  (7) Mar 2016 7186 9894  ✔ ✔ ✔ ✔ ✔ 

KEN 

DHS 1998 [c] (3) Apr 1998 2579 5560  ✔   ✔  
DHS 2003  (4) Jun 2003 2355 5678 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2008/09  (5) Dec 2008 2329 5995 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2014  (6) Jul 2014 8698 10680  ✔ ✔ ✔ ✔ ✔ 

LES [d] 
DHS 2004  (4) Nov 2004 1746 4915 ✔ ✔ ✔ ✔ ✔ [d] ✔ [d] 
DHS 2009  (5) Nov 2009 2236 5524 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2014  (6) Oct 2014 2006 4923 ✔ ✔ ✔ ✔ ✔ ✔ 

MAL 

DHS 2000  (4) Sep 2000 2307 10295  ✔ ✔ ✔ ✔ ✔ 
DHS 2004  (4) Nov 2004 2418 9159 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2010  (5) Aug 2010 4967 16977 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2015/16 (7) Dec 2015 5433 18316 ✔ ✔ ✔ ✔ ✔ ✔ 

MOZ 

DHS 1997 [c] (3) May 1997 1660 5860  ✔   ✔  
DHS 2003  (4) Oct 2003 2106 9744  ✔ ✔ ✔ ✔ ✔ 
AIS 2009  (5) Jul 2009 3568 4606 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2011  (6) Aug 2011 3118 10445  ✔ ✔ ✔ ✔ ✔ 
AIS 2015  (7) Jul 2015 4067 5589 ✔ ✔ ✔ ✔ ✔ ✔ 

NAM 
DHS 2000  (4) Oct 2000 2071 4712  ✔ ✔ ✔ ✔ ✔ 
DHS 2006/07  (5) Jan 2007 2735 6597  ✔ ✔ ✔ ✔ ✔ 
DHS 2013  (6) Jul 2013 2897 6697 ✔ ✔ ✔ ✔ ✔ ✔ 

RWA 

DHS 2000  (4) Jul 2000 1401 5173  ✔ ✔ ✔ ✔ ✔ 
DHS 2005  (4) Apr 2005 2391 7565 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2010  (6) Dec 2010 3181 5851 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2014/15  (6) Jan 2015 3296 5173 ✔ ✔ ✔ ✔ ✔ ✔ 

TAN 

DHS 1996 [c]  (3) Sep 1996 1368 5410  ✔   ✔  
DHS 1999  (3) Oct 1999 2460 3079  ✔   ✔  
AIS 2003/4  (5) Jan 2004 4173 5294 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2004/05  (4) Dec 2004 1880 7704  ✔ ✔ ✔ ✔ ✔ 
AIS 2007/08  (5) Dec 2007 4665 6789 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2010  (5) Feb 2010 1750 7585  ✔ ✔ ✔ ✔ ✔ 
AIS 2011/12  (6) Feb 2012 6060 8237 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2015/16  (7) Nov 2015 2629 10216  ✔   ✔  

UGA 

DHS 1995 [c] (3) May 1995 1428 5145  ✔   ✔  
DHS 2000/01  (4) Dec 2000 1382 5490  ✔ ✔ ✔ ✔ ✔ 
DHS 2006  (5) Jul 2006 1708 6221  ✔ ✔ ✔ ✔ ✔ 
DHS 2011 [e] (6) Sep 2011 1575 6174  ✔ ✔ ✔ ✔ ✔ 
DHS 2016  (7) Aug 2016 3722 13713  ✔ ✔ ✔ ✔ ✔ 

ZAM 

DHS 1996 [c] (3) Oct 1996 1371 5519  ✔   ✔  
DHS 2001/02  (4) Feb 2002 1558 5643  ✔ ✔ ✔ ✔ ✔ 
DHS 2007  (5) Jul 2007 4446 5321 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2013/14  (6) Dec 2013 10142 12235 ✔ ✔ ✔ ✔ ✔ ✔ 

ZIM 

DHS 1994 [c] (3) Sep 1994 1426 4278  ✔   ✔  
DHS 1999  (4) Oct 1999 1680 4178  ✔ ✔ ✔ ✔ ✔ 
DHS 2005/06  (5) Nov 2005 4302 5839 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2010/11  (6) Dec 2010 4746 6202 ✔ ✔ ✔ ✔ ✔ ✔ 
DHS 2015  (7) Sep 2015 5628 7186 ✔ ✔ ✔ ✔ ✔ ✔ 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). 
[a] For surveys with even numbers of months of data collection, the survey mid-point was the earlier of the two middle months. 
[b] Sample sizes refers to numbers of males and females aged 15-49 who reported to have had sex in the past 12 months.  
[c] DHS phase 3 surveys were used only for secondary analyses on age at first sex. 
[d] The Lesotho 2004 DHS only collected condom use information on females. 
[e] There was a Uganda DHS and AIS in 2011; only DHS data were included for comparability with preceding and subsequent DHS. 
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Table 3.2: Description of all sexual behaviour measures from DHS data used in chapter 4 analyses.  
Age at first sex Definition: Age at which the participant first had sexual intercourse. 

 
Measurement: The question on age at first sex was asked everyone reporting ever having 
had sexual intercourse: “How old were you when you first had sexual intercourse?” Analyses 
in chapter 4 on age at first sex were restricted to everyone who had sex (irrespective of 
sexual activity in the past 12 months) aged 20-29 years.  

Recent sexual 
activity 

Definition: Having had sexual intercourse in the past 12 months.  
 
Measurement: This was based on the question “when was the last time you had sexual 
intercourse?” that was posed to everyone who reported having ever had sexual intercourse 
before. 

Multiple 
partnerships 

Definition: Having had more than one sexual partner in the past 12 months. 
 
Measurement: Multiple partnerships were based on the question “in total, with how many 
different people have you had sexual intercourse in the last 12 months?” that was asked 
from DHS phase 4 surveys onwards.  

Non-regular / 
casual partnerships 

Definition non-regular partnerships: Having had at least one sexual partner in the past 12 
months who the participant was not married to or did not live with. This includes all non-
spousal, non-cohabiting partners, including casual acquaintances and sex workers/clients. 
 
Definition casual partnerships: Having had at least one casual sexual partner in the past 12 
months. This includes casual acquaintances and sex workers/clients. Casual partnerships 
represent a subset of non-regular partnerships and are likely to be characterised by high 
HIV/STI infection risks. 
 
Measurement: From DHS phase 4 onwards, data on the type of sexual partners in the past 
12 months were gathered with the question “what is your relationship to the man/woman 
with whom you last had sex?” Non-regular sexual partners were all types of non-spousal, 
non-cohabiting partners. Casual partners were those referred to as ‘casual acquaintance’ or 
‘commercial sex worker/client’. Casual partners are one type of non-regular partners. In DHS 
phase 4 surveys, these data were collected for the last two sexual partners in the past 12 
months; from DHS phase 5 surveys, these data were collected for the last three sexual 
partners in the past 12 months. Some phase 5 or later surveys did only collect these data on 
the last two sexual partners. However, since very few people report three previous sexual 
partners, these differences have negligible effects. 

Condomless non-
regular / casual sex 

Definition: Having not used a condom during the last sexual intercourse with a non-regular / 
casual partner in the past 12 months among everyone who had a non-regular / casual 
partner in the past 12 months. 
 
Measurement: A question on condom use was asked from DHS phase 3 surveys onwards. In 
phase 3 surveys, those who reported having ever had sexual intercourse were asked: “the 
last time you had sex, was a condom used?” From phase 4 onwards, this question was asked 
for each sexual partner in the past 12 months. In phase 4, the wording was “the last time you 
had sexual intercourse, was a condom used?” and, referring to another sexual partner in the 
past 12 months, “have you had sex with any other man in the last 12 months?” From phase 5 
onwards, the wording was “the last time you had sexual intercourse (with this second/third 
person), was a condom used?” Condom use with non-regular or casual partners was defined 
as condom use during the last time the study participation had sexual intercourse with a 
non-regular or casual partner, which may not be the last sexual partner in the past 12 
months.  
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3.3 Data from Zimbabwe 
 

3.3.1 Setting 
 

Socio-demographic and economic situation of Zimbabwe 
 

Zimbabwe is a landlocked country in southern Africa, bordering South Africa, Botswana, Zambia, and 

Mozambique. It had an estimated population of 16.5 million in 2017, 59% of which were aged under 15 years 

[401]. About 70% of the population lives in rural areas [402]. The population is expected to nearly double by 

2050 [401]. Zimbabwe’s economy started to decline markedly in the late 1990s. Per capita gross domestic 

product (GDP) halved between 1997 and 2008 [403] and, at the peak of the period of hyperinflation between 

2008 and early 2009, prices increased by 98% per day, the second highest inflation ever recorded [404]. After 

declining from 75.6% in 1995 to 70.9% in 2001, the proportion of individuals living in poverty as defined by the 

national poverty line increased again to 72.3% in 2011/12 [405]. The abandonment of the Zimbabwe Dollar as 

the country’s currency in 2009 was followed by strong economic expansion; however, the economy started a 

downward trend again in 2015, a process that has been described as a “slow-motion economic collapse” [406].   

 

HIV in Zimbabwe 
 

Life expectancy in Zimbabwe started a declining trend in the early 1990s and reached a low of 36 years at birth 

in 2004, when it was the lowest life expectancy of any country in the world [407]. Since then, it increased to 

61.7 years in 2017 [408]. Infant and child mortality similarly started to increase in the early 1990s and peaked 

in the mid-2000s [409]. While the reasons for this decline in life expectancy and increase in child mortality are 

manifold and coincide with the country’s economic collapse of the early 2000s [410], the HIV epidemic in 

Zimbabwe – one of the worst of the world – had considerable impacts on mortality [411].  

 

When the first AIDS-related death was recorded in Zimbabwe in 1985, an estimated 70,000 people were 

already living with HIV, but HIV has long been neglected by the government [411,412]. HIV incidence was 

rising rapidly and peaked in the early 1990s at around 50 new HIV infections per 1,000 adult population 

[412,413]. This high HIV incidence led to strongly rising HIV prevalence. In 1990, when the first antenatal clinic 

(ANC)-based surveillance system was implemented, prevalence already exceeded 10% [28]. HIV prevalence 

peaked in the late 1990s, when over 25% of the adult population was living with HIV (Figure 3.1A) [4]. Numbers 

of new HIV infections declined from the peak of about 240,000 in the early 1990s to 120,000 in 2000 and 

more slowly to 62,000 in 2010 and 38,000 in 2018, or 4.9 infections per 1,000 adult population (Figure 3.1B) 

[4]. Adult HIV prevalence, similarly, declined rapidly to about 17% in 2007 and more slowly to 12.7% now 

(Figure 3.1A) [4], representing about 1.2 million adults living with HIV (in addition to an estimated 84,000 

children under the age of 15 living with HIV). 
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Much of early the response to the HIV epidemic in Zimbabwe was led by non-governmental and faith-based 

organisations (NGOs and FBOs), with the national government formulating a national policy only in 1999 

[412]. The widespread personal experience of AIDS-related mortality made HIV increasingly visible in 

communities in the 1990s and community awareness activities and educational campaigns proliferated from 

the late 1990s [412]. An ‘AIDS levy’ of 3% on income of was introduced in 1999 to fund the HIV/AIDS activities, 

the National AIDS Council was established in 2000, which set up AIDS Action Committees at the provincial 

and local level, and HIV was declared a national emergency in 2002 [412]. While reductions in HIV incidence 

and prevalence  in Zimbabwe represent partially the natural course of the epidemic, there is consistent evidence 

that widespread change in sexual behaviour has contributed to these trends [27-29,412,414-416]. This included 

reductions in multiple, non-regular, and concurrent sexual partnerships and delayed sexual debut. The 

economic collapse of the early 2000s has also likely contributed to changes in sexual behaviour [30,79,415,416].  

 

After HIV was declared a national emergency in 2002, particularly due to the unavailability of treatment, ART 

became available through the public healthcare sector in 2004 [417], partially funded through the AIDS levy 

[412]. ART was first introduced at five large hospitals [417]. Initially, expansion of treatment services was 

hampered by the worsening economic situation [410] but availability increased gradually to 150 sites in 2007, 

and then more rapidly to 509 in 2010 [418] and to over 1500 in 2017 [419]. In 2017, about 85% of PLHIV were 

aware of their HIV status, and nearly all PLHIV who were aware of their status were receiving ART (84% of 

adults and 89% of children; 1.1 million in total) [419]. Estimates for viral suppression among PLHIV receiving 

ART were not available as viral load testing was only started to be scaled up in Zimbabwe in 2015 [419], 

although estimates for 2016 suggest that 60% of PLHIV receiving treatment were virally suppressed [168]. This 

scale-up of ART has been the primary contributor to a major decline in AIDS-related mortality, from a peak of 

120,000-130,000 deaths every year between 1999 and 2005 to 54,000 in 2010 and 22,000 in 2018 [4]. 

 

Manicaland province 
 

Manicaland is one of Zimbabwe’s ten provinces and is located in the East, bordering Mozambique. After the 

capital Harare, Manicaland is the second most populous province with a population of 1.86 million [420]. About 

280,000 people in Manicaland live in urban areas, concentrated in the provincial capital Mutare, while 84.6% 

of the population live in rural areas [420]. 31.5% of households live in dwellings with electricity (below the 

national average of 47.8%) and 62.7% of households reported access to improved sanitation (flush toilet or pit 

latrine with improved ventilation and slab) (national average: 70.2%) [420]. In the last national assessment of 

the population living below the national poverty lines in 2011/12, 80% of individuals in Manicaland were found 

to be living in poverty, above the national average of 72.3% [405]. Manicaland is characterised by one of the 

lowest values of the human development index (HDI) in the country, estimated to be 0.498 in 2017, compared 
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to the national average of 0.535, and has the lowest life expectancy of all provinces in Zimbabwe (58.1 years) 

[408].  

 

In Manicaland, adult HIV prevalence peaked at 25% in the late 1990s and declined to 11% in 2015-16 (Figure 

3.1A) [421]. This is now the lowest prevalence of any province in Zimbabwe, but the number of PLHIV in 

Manicaland is one of the highest in the country [422]. HIV incidence in the province declined considerably and, 

with 0.38 new HIV infections per 100 adult population, HIV incidence is one of the lowest in the country (Figure 

3.1B) [419]. Behaviour change has been documented to have contributed to declines in HIV incidence in 

Manicaland [28,414]. However, parts of Manicaland have been identified as ‘hotspots’ of HIV transmission, 

with most districts in the province having the potential of becoming hotspots [422].  

 

In the 2015 DHS, 7.4% of women and 33.2% of men aged 15-49 years had sexual intercourse with a non-regular 

partner (a non-marital, non-cohabiting partner) in the past 12 months in Manicaland; of these, 63.3% of females 

and 86.4% of males used a condom during the last sexual intercourse with a non-regular partner [423]. 11.0% 

of males reported more than one sexual partner in the past 12 months and 19.6% reported having ever paid for 

sexual intercourse [423]. After Harare, Manicaland had the highest number of reported cases of IPV in 2017 

[419] and the highest proportion of women in the country reported having experienced IPV in the past 12 

months (23.6%) in the 2015 DHS [423]. HIV prevalence among adolescent girls and young women (15-24 

years) in Manicaland is twice is twice as high as for males of the same age (5.4% vs. 2.9%) [423]. A population-

based survey found that over 60% of adolescent girls and young women had partners aged at least 5 years older, 

which was associated with increased risk of HIV acquisition [424]. Oral PrEP is only available in small-scale 

research and pilot projects [425] and uptake of VMMC, has been slow, with 10.4% of males aged 15-49 years 

found to be medically circumcised in 2015 [423]. Manicaland is a priority area in the Zimbabwe National HIV 

and AIDS Strategic Plan, with the objective of reducing HIV incidence by half by 2020 compared to 2013 [426], 

and has been identified as a priority for the introduction of PrEP for key populations by the DREAMS 

programme in Zimbabwe [427]. 
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Figure 3.1: Adult HIV Prevalence (A) and HIV incidence (B) in Zimbabwe and Manicaland over time.  
The purple solid line represents estimates for Zimbabwe as whole, the blue dashed lined represents estimates for 
Manicaland province, and the black diamonds represent estimates from the Manicaland Cohort study. All estimates are 
for adults aged 15-49 years. 95% confidence intervals (CI) are indicated with thin lines (sold and dashed, respectively) 
and error bars around squares. National and Manicaland estimates were taken from UNAIDS [4]. The data for the 
estimates of the HIV prevalence and HIV incidence for the Manicaland Cohort study population are described in this 
chapter and in an published cohort profile [428]. The data points refer to mid-points of surveys (HIV prevalence) or mid-
points between two surveys (HIV incidence). The methods to describe HIV incidence in these data are described 
elsewhere [424].   
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3.3.2 Data: The Manicaland Cohort 
 

The Manicaland Centre for Public Health Research 
 

The Manicaland Centre for Public Health Research (Manicaland Centre) is a research centre based in 

Manicaland, east Zimbabwe, collaborating primarily with the Biomedical Research and Training Institute 

(BRTI) in Harare, Zimbabwe, and Imperial College London, United Kingdom. It was established in 1993. At 

that time, there were increasing concerns about the spread and impact of HIV in Zimbabwe, but formal research 

in rural areas of Zimbabwe was scarce [429-432]. There were limited HIV-specific targeted interventions by the 

Zimbabwean government and most NGOs in Zimbabwe were operating in cities and towns, so the HIV 

response in rural areas was led by FBOs, which often emphasised the importance of faithfulness and rejected or 

downplayed the importance of condoms [412]. The first large study of the Manicaland Centre focused on the 

demographic impact of the HIV epidemic in rural Manicaland. For this, two surveys were conducted between 

1993 and 1995 in two rural areas (Honde and Rusitu valleys), providing evidence for the impact of HIV on 

mortality, fertility, health, and behaviour [429-431]. These surveys formed the basis for the subsequent 

establishment of a large-scale cohort study, which provided much of the data used in this thesis. 

 

The Manicaland General-Population Open-Cohort Study 
 

After early studies of the Manicaland Centre provided evidence that HIV was spreading extensively in rural 

areas in eastern Zimbabwe, the General-Population Open-Cohort Study (Manicaland Cohort) was set up in 

1998 to generate robust scientific data on the impacts and dynamics of HIV transmission in Manicaland. After 

a pilot study early in 1998 that found high prevalence of STIs and associations with HIV infections [432], survey 

one (1998-2000) and two (2001-2003) of the Manicaland Cohort incorporated a cluster-RCT (cRCT) of peer 

education, condom distribution, and syndromic management of STIs in female sex workers and male clients, 

which found very limited evidence that these widely used programmes were effective in reducing HIV incidence 

in the general population [433]. After survey two, the research aims of the Manicaland Cohort were expanded 

to cover a broader range of topics to investigate the dynamics and determinants of HIV infection [428]. The 

Manicaland Cohort was the first study to provide robust evidence that the decline in HIV prevalence in 

Zimbabwe was associated with changes in sexual behaviour [414].  

 

The study sites of the Manicaland Cohort reflect the initial set up for the evaluation of a cRCT that included six 

pairs of study communities of comparable socio-economic characteristics. These 12 study sites in three districts 

(Mutasa, Makoni, and Nyanga) (Figure 3.2) represent different socio-economic strata of the population and 

were selected to be representative of the population in Manicaland. They include two small towns (Nyazura 

and Nyanga), four subsistence farming areas (Bonda, Honde, and St. Theresa’s and St. Killian’s missions), four 
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agricultural and forestry estates (Katiyo and Eastern Highlands tea estates and Selborne and Sheba forestry 

estates), and two roadside business centres (Watsomba and Nyabadza/Nyahukwe).  

 

Between 1998 and 2013, six survey rounds of the Manicaland Cohort were completed (information on each 

survey is provided in Table 3.3). Each survey included a household census in the study sites to identify eligible 

participants. Eligibility criteria varied over the course of the Manicaland Cohort study. In the first survey, 

regular household members (defined by regularly eating from the same cooking pot) aged 17-54 years for males 

and 15-44 years for females were enrolled, with the restriction of including only one randomly selected member 

of each marital group. After survey two, eligibility was expanded to all men and women aged 15-54 years and 

there was no restriction to one member of the household group. Due to funding constraints, from survey four 

(2006-08) onwards, a random sub-sample of two-thirds of households was included in the census and, in 

survey six (2012-13), four study sites were excluded while maintaining the representativeness of the sample.  

 

Written informed consent was obtained from each study participant for each survey. Guardian assent was 

obtained for children under 18 years in addition to the child’s own consent. Up to three attempts were made to 

reach eligible individuals for inclusion in the Manicaland Cohort. Participants were prospectively followed over 

the surveys and individuals newly identified as eligible in the household census were included. In the household 

census, the response rate ranged from 98.2% to 90.9%. For those identified as eligible for the Cohort, the 

participation rate ranged from 79.5% to 73.0% (Table 3.3). Analyses found characteristics of those included in 

the survey and those who did not participate to be similar, so there is no evidence for selection bias [428]. The 

size of the Cohort varied between surveys between about 8,000 to 15,000 individuals, reflecting changing 

eligibility criteria. The main reason for loss-to-follow-up was that participants became ineligible by migrating 

out of the study area or death; among those remaining eligible, follow-up between surveys ranged between 

77.0% of and 96.4% (Table 3.3). 

 

HIV status was objectively determined for each participant in the Manicaland Cohort by the BRTI laboratory 

in Harare using a dried blood spot sample collected in the survey (details on this procedure are provided 

elsewhere [414]). This allowed for estimating HIV prevalence in the study population in each survey (Figure 

3.1A) and HIV incidence between surveys (Figure 3.1B). HIV prevalence was shown to vary considerably across 

study sites (Figure 3.3). Other information was collected in a face-to-face interview, conducted by an interviewer 

of the same sex and in the local language (Shona). This interview covered socio-demographic and economic 

characteristics, physical and mental health, sexual behaviour, perceptions and beliefs about HIV and AIDS, 

access to HIV treatment, and fertility and pregnancy histories. To reduce social desirability bias in the reporting 

of sensitive information, including sexual behaviour, informal confidential interview techniques were developed 

and used [434,435].  
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The majority of the funding for the Manicaland Cohort was provided by the Wellcome Trust. Ethical approval 

for the Manicaland Cohort was obtained from the Medical Research Council of Zimbabwe, and the Applied 

and Qualitative Research Ethics Committee of the University of Oxford (for surveys one and two) and Imperial 

College London Research Ethics Committee (for surveys three to six). A comprehensive profile of the 

Manicaland Cohort has been published [428] and more information is available online 

(http://www.manicalandhivproject.org/).  

 

Measures from the Manicaland Cohort 
 

Chapters 5-7 of this thesis present analyses of data from the Manicaland Cohort. Table 3.4, Table 3.5, and Table 

3.6 describe the data used for all measures in these analyses, including how the data changed over surveys. The 

survey questionnaires are also available online (http://www.manicalandhivproject.org/questionnaires.html).  
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Figure 3.2: Locations of study sites of the Manicaland Cohort study. 
The maps show Manicaland within Zimbabwe (lower left corner), the three study districts of the Manicaland Cohort 
study Makoni, Mutasa, and Nyanga within Manicaland (right), and the study sites of the Manicaland Cohort study (top 
left corner). Different study site types are marked with different colours and study sites excluded in survey six of the 
Manicaland Cohort are indicated.  
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Figure 3.3: Spatial patterns in HIV prevalence among adults (15-54 years), Manicaland, Zimbabwe, 2012-13. 
The map (available from [436]) shows spatial patterns in interpolated age-standardised HIV prevalence for adults aged 
15-54 years (both sexes combined). Statistically significant clusters of higher and lower numbers of PLHIV than expected 
under random distribution are marked. Cluster 1 comprises 7 study locations around the town Nyazura (sample size 
[N]=485; HIV prevalence: 25.7%). Cluster 2 comprises the central study location of the town Nyanga (N=98; HIV 
prevalence:46.0%). Cluster 3 comprises 39 study locations in a roadside business centre and subsistence farming areas 
(N=1376; HIV prevalence: 11.3%). Data were taken from the 2012-13 Manicaland Cohort survey. See [436] for details. 
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Table 3.3: Overview of samples of the surveys of the Manicaland Cohort, Manicaland Trial, and Manicaland Prevention Cascade Study for analyses presented in chapters 5-8. 
Study Study period Eligibility criteria Sample 

size [a] 
Participation 
(%) [b] 

Follow-up 
(%) [c] 

Manicaland Cohort 
 Survey 1 July 1998 – Feb 2000 Eligible individuals were identified in a household census in 12 study sites. Eligibility criteria 

for individual interview: Males 17-54 and females 15-44; stayed in household for ≥4 nights 
last month; stayed in same area one year ago; one member per marital grouping 

9109 79.5 NA 

 Survey 2 July 2001 – Mar 2003 Same as previous survey; participants from survey 1 who migrated to neighbouring areas 
or cities were treated as eligible  

6269 87.4 88.2 

 Survey 3 July 2003 – Aug 2005 Same as previous survey but ages 15-54 years for both sexes and no restrictions regarding 
number of participants per marital grouping; out-migrants were excluded from eligibility 

13196 82.1 96.4 

 Survey 4 July 2006 – July 2008 Same as previous survey but 2/3 of random sample of households 9466 78.3 78.8 
 Survey 5 Sep 2009 – Aug 2011 Same as previous survey 11187 78.9 86.3 
 Survey 6 Aug 2012 – Nov 2013 Same as previous survey but restricted to 8 out of 12 study sites 6826 73.0 77.0 

Manicaland Trial  
 Baseline  July – Sep 2009 Households were eligible if they contained children under 18 years and met at least one of 

these criteria at baseline: 1) head of household <18 years; 2) household cared for at least 
one orphan, disabled person, or chronically ill person; or 3) household was in the lowest 
quintile of a wealth index based on household assets. Community groups were involved in 
the selection of households. 

4043 99.8 NA 
 Follow-up  May – Mar 2011 3818 94.4 94.4 

Manicaland Prevention Cascade Study  
 Baseline 

(preliminary) [d] 
Jul 2018 – Sep 2019 Eligible individuals were identified in a household census in 8 study sites. All young males 

aged 15-29 and young females 15-24 were eligible for individual interviews. A random 
sample of 2/3 of older males and females were invited to participate 

7628 75.9  NA 

Information on Manicaland Cohort surveys was taken from the cohort profile [428]. Information on the Manicaland Trial was taken from the primary evaluation of the trial [437]. Information on the 
Manicaland Prevention Cascade Study was accurate as of 9 September 2019.  
[a] For the Manicaland Cohort, sample sizes refer to the number of individuals that participated in the individual interview of the study and provided a dried blood spot for HIV testing. For the 
Manicaland Trial, sample sizes refer to households that participated in the Trial (including in control areas). For the Manicaland Prevention Cascade Study, sample sizes refer to the number of 
individuals that participated in the individual interview of the study, regardless of whether their HIV status was confirmed.  
[b] For the Manicaland Cohort and the Manicaland Prevention Cascade Study, participation rates were calculated based on the number of individuals who were eligible for participation in the study, 
as determined in the household census, and the number of individuals who actually participated in the individual interview. For the Manicaland Trial, participation rate was based on numbers of 
households that were interviewed during the baseline survey of the Trial among all households that participated in the Manicaland Cohort since 1998 not lost to follow-up due out-migration or 
unknown reasons. 
[c] For the Manicaland Cohort, follow-up rates were calculated as the proportion of individuals that participated in one survey and participated in the follow-up survey, excluding individuals that 
ceased to be eligible for study participation at follow-up due to out-migration our death. For the Manicaland Trial, the follow-up rate was based on all households that were followed up (i.e. who 
were not lost-to-follow-up or refused to participate) among households that participated during the baseline survey.  
[d] Data for analyses presented in chapter 8 of this thesis cover six out of eight study sites of the baseline survey of the Manicaland Prevention Cascade Study.  
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Table 3.4: Survey measurement of socio-economic and other health-related background characteristics from the 
Manicaland Cohort, 1998-2013.  
Variable Measurement and variable creation 
Educational 
attainment 

Measurement: What is the highest grade of school you have completed? 
 
Note: The question allowed for ‘none’, ‘primary, ‘secondary, and ‘higher’ responses. As there 
were very few individuals with no or with higher education, two categories of educational 
attainment were created: ‘no or primary education’ and ‘secondary or higher education’. 

Marital status Measurement:  
1) Have you ever been married or in a long-term or cohabiting relationship. Relationships of 12 
months or more should be treated as “long-term”.  
2) Are you currently widowed, divorced or separated from your most recent spouse/partner? 
 
Note: Based on questions 1) and 2), individuals were classified as never married, currently 
married, separated/divorced, or widowed.  

Socio-economic 
status (wealth 
index) 

Measurement:  
1) What is the main source of drinking water for members of your household? 
2) What kind of toilet facility does your household have? 
3) Is this toilet facility used by members of your household alone, shared with neighbours, or is 
it communal? 
4) Does your household have: Electricity? A refrigerator? A radio? A television? 
5) Record the house type. 
6) Record the type of floor of the main dwelling. 
7) Does any member of your household own: A bicycle? A motorcycle? A car? A tractor? 
 
Note: A wealth index variable was created to represent socio-economic status. This was based 
on characteristics of and items present in the household, so it does not directly measure 
individual wealth. The index was based on sellable assets determined in question 4) and 7) and 
non-sellable assets determined in questions 1), 2), 3), 5), and 6); this index ranged from zero to 
one and was divided into quintiles. 

Distance to 
growth 
point/town 

Measurement: How far is your homestead from the nearest town/growth point?  
 
Note: This distance was divided into <5km (urban), 5–9km (peri-urban) and +10km (rural) 
distance categories. Data on rural-urban status were only available from Manicaland Cohort 
survey two (2003-05) 

HIV testing Measurement: On how many different occasions have you had an HIV test: (i) in your lifetime; 
(ii) in the last 3 years? 
 
Note: Reporting of lifetime HIV testing was used to create an ‘ever HIV test’ variable, while the 
reporting of HIV testing in the past three years was used to create a ‘recent HIV test’ variable. 

STD symptoms Measurement: 
1) Some men experience pain during urination or have a discharge from the penis? During the 
last 12 months, have you noticed any such pain or discharge? / Some women experience an 
unusual discharge from the vagina or pain the lower stomach. During the last 12 months, have 
you noticed such a discharge or pain? 
2) Some (wo)men experience sores in the genital area. During the last 12 months, have you 
noticed any such sores? 
 
Note: There were no biological data on other STDs. The STD symptoms variable was based on 
reporting of any of the symptoms referred to in questions 1) or 2).  

Questions under measurement refer to the survey questions of the Manicaland survey six (2012-13). Where these questions 
changed between surveys, this is described in the notes.  
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Table 3.5: Survey measurement of sexual behaviour from the Manicaland Cohort, 1998-2013.  
Variable Measurement and variable creation 
Sexual debut Measurement: How old were you when you had sex for the first time?  

 
Note: There was no specific question on sexual debut but the question on age at first sex 
allowed for a “Not yet had sex” response. 

Multiple partners Measurement: How many different sexual partners have you had in the last 12 months? 
 
Note: Individuals were classified as having multiple partners when reporting more than one 
sexual partner. 

Non-regular 
partners 

Measurement: How many different non-regular sexual partners have you had in the last three 
years? 
 
Note: Individuals were classified as having non-regular partners when reporting at least one 
non-regular partner. The survey question on non-regular sexual partners was only asked from 
Manicaland Cohort survey two (2001-3). 

Concurrent 
partners 

Measurement: How many sexual relationships do you consider yourself to be involved in at 
the moment? 
 
Note: Individuals were classified as having concurrent partners when reporting being in more 
than one sexual relationship. 

Sexual risk index Measurement: See measurement for multiple, non-regular, and concurrent partners.  
 
Note: A sexual risk variable that was an index based on the number of positive responses to 
the three separate variables of multiple sexual partners, non-regular sexual partners, and 
concurrent sexual partners. The sexual risk index was not available for the Manicaland Cohort 
survey round one as no comparable data on non-regular partners were available for that 
survey.  

Partner 
concurrency 

Measurement: If you took a guess, how many partners other than yourself (and any co-wives) 
do you think your current spouse/partner has had in the last 12 months? 
 
Note: Partner concurrency was based on whether respondents reported that their partners 
had at least one other partner. 

Condom use Measurement: Did you use condoms throughout the last time you have sex? 
 
Note: The condom use question was asked from Manicaland Cohort survey three (2003-5). 
During earlier survey rounds condom use was measured referring to the past two weeks, 
which is not directly comparable to the measure of condom use during last sex. 

Age disparity Measurement: [Referring to the last sexual partner] How many years old is this person? 
 
Note: Age difference to the last sexual partner was calculated based on the participant’s own 
age and the age of the most recent sexual partner. A partner with at least five years age 
difference was considered age-disparate. 

Transactional sex 
(for females) 

Measurement: In the past year, have you (i) had sex with a man solely for the purpose of 
receiving a payment in any form (groceries, goods, services, money)? (ii) been unmarried but 
had a partner who provides for your general upkeep and/or maintenance in exchange for sex? 
(iii) been married but supplemented your income through sexual relationships with other 
men? (iv) been to a beer hall or other public drinking place to meet men to have sex with? (v) 
considered yourself to be a sex worker or a prostitute? 
 
Note: Individuals were classified as having engaged in transactional sex if they positively 
responded to any of the questions  

Paying for sex 
(for males) 

Measurement: Have you had sex in exchange for groceries, goods, services or money in the 
past year? 
 
Note: Individual were classified as having paid for sex if they reported having exchanged 
anything for sex in the past year.  

Questions under measurement refer to the survey questions of the Manicaland survey six (2012-13). Where these questions 
changed between surveys and this was relevant for analyses presented in this thesis, this is described in the notes. 
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Table 3.6: Survey measurement of social-cognitive aspects of HIV prevention, mental health, and substance use 
from the Manicaland Cohort, 1998-2013.  
Variable Measurement and variable creation 
HIV risk 
perception  

Measurement: If you are not infected, do you think you are in danger of getting infected now 
or in the future? 
 
Note: The question on risk perception allowed for “yes”, “no”, and “don’t know” responses. 
Risk perception was measured with a different survey questions in the Manicaland Cohort 
surveys one and two (1998-2000 and 2001-2003): “Do you think you could become infected 
with HIV yourself in the future?”. Main analyses in chapters 5 and 6 in this analysis were 
restricted to data from survey three onwards and excluded participants responding with 
“don’t know”, although these data were considered in supplementary analyses.  

Reasons for HIV 
risk perception 

Measurement: Why do you think you might become infected? 
 
Note: This question was asked those reporting a risk for HIV infection. The question allowed 
the following responses: “Has multiple sex partners (now)”, “Regular partner had many 
partners”, “Might marry a person who is already infected”, “Many friends/relatives dying of 
AIDS”, “Future partner may have other partners”, and “Other”. The response categories 
“regular partner had many partners” and “future partner may have other partners” were 
grouped together in all analyses as “partner has other partners”.  

Self-efficacy Measurement: Do you think there are things you can do which prevent you from becoming 
infected with HIV in the future  
 
Note: The question allowed “don’t know” responses, which were grouped together with “no” 
as lack of self-efficacy.  

Psychological 
distress 

Measurement: In the past week… 1) Were you having headaches? 2) Was your appetite poor? 
3) Were you having problems sleeping? 4) Did you have nightmares or bad dreams? 5) Were 
you easily frightened? 6) Did your hands shake? 7) Did you feel tense, nervous or worried? 8) 
Were you having digestion (tummy) problems? 9) Did you have trouble thinking clearly? 10) 
Did you sometimes think deeply or think about many things? 11) Did you cry more than usual? 
12) Did you sometimes see or hear things which others could not see or hear? 13) Did you feel 
more unhappy than usual? 14) Did you have trouble enjoying your daily activities? 15) Did you 
find it difficult to make decisions? 16) Was your daily work suffering? 17) Did you find yourself 
sometimes failing to concentrate? 18) Did you lose your temper or get annoyed over trivial 
matters? 19) Were you able to play a useful part in life? 20) Did you lose interest in things? 21) 
Did you feel a worthless person? 22) Has the thought of ending your life been on your mind? 
23) Did you have uncomfortable feelings in your stomach? 24) Were you feeling tired all the 
time? 25) Did you feel able to cope with most of the problems in your life? 
 
Note: Psychological distress on an index of 25 questions relating to mental health, which is 
described in detail elsewhere [438]. Individuals were classified as psychologically distressed if 
they reported at least seven items of the scale.  

Alcohol use Measurement: 
1) How many times have you visited a bar or beer hall in the last month? 
2) When you drink alcohol, do you usually have more than 3 beers / spirits etc. in one night? 
 
Note: Individuals were classified as drinking alcohol if they responded positively to either of 
question 1) or 2).  

Cigarette 
smoking 

Measurement: Do you smoke cigarettes? 
 
Note: Individuals were classified as current cigarette smokers if they responded positively. 

Recreational drug 
use 

Measurement: Do you take any drugs for please? 
 
Note: Individuals were classified as taking recreational drugs if they reported any type of drug 
use (ingesting, injecting, or smoking). 

Questions under measurement refer to the survey questions of the Manicaland survey six (2012-13). Where these questions 
changed between surveys and this was relevant for analyses presented in this thesis, this is described in the notes. 
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3.3.3 Data: The Manicaland Cash Transfer Trial 
 

The Manicaland Cash Transfer Trial (Manicaland Trial) was a cRCT to evaluate the effects CTs on children’s 

(2-17 years) development [437]. Outcomes included birth registration, immunisation, and school attendance. 

The Manicaland Trial was implemented in the ten of the 12 study sites of the Manicaland Cohort (Figure 3.2). 

Two of the four subsistence farming sites were excluded due to funding limitations but the representation of the 

different socio-economic strata in Manicaland was maintained (small towns, subsistence farming areas, 

agricultural estates, and roadside business centres). A baseline household survey was conducted between July 

and September 2009. During this, data on the Trial outcomes and eligibility criteria were collected from a senior 

member of the household. Households were identified as eligible for the Trial if they had a head of household 

below the age of 18 years, cared for an orphan or disabled or chronically ill person, or were in the poorest 20% 

of a wealth index based on household assets. Community groups were also involved to verify the selection of 

the poorest households in the communities. Of the 11,820 households interviewed during the baseline survey, 

4043 were identified as eligible for the Trial (Table 3.3). After the baseline survey, each of the ten sites was 

divided into three homogenous clusters. These clusters were randomly assigned to control or one of two types 

of intervention (unconditional CTs [UCTs] or conditional CTs [CCTs]). A cluster randomisation design was 

used to control for possible unobserved confounding factors and reduce contamination and potential conflicts 

within communities. 

 

Eligible households in treatment clusters were enrolled in the CT programmes, which included six cash 

disbursements from January 2010 to January 2011. These were collected from designated pay points by 

household heads or other senior members of the household known to the community committees who managed 

the cash disbursements. In the UCT programme, households collected US$18 plus US$4 for each child in the 

household from pay points every two months. In the CCT programme, households received the same amount 

if they met several conditions: applied for a birth certificate for children not yet registered within three months 

of birth; kept children under five years up-to-date with vaccinations and attended growth-monitoring sessions 

twice a year; children aged 6-17 years attended school at least 90% of the time in a month; and one person from 

the household attended at least two-thirds of a local parenting skills course. The conditions in the CCT 

programme were not enforced for the first six months and, after that period, when not meeting the conditions, 

support was provided and CTs were reduced but not withheld, so the CCT intervention was ‘soft’ and similar 

to the UCT. All households, including those in control sites, received a standard agricultural package that 

included seeds and fertilisers. Parenting skill classes were provided in all study clusters.  

 

The Trial was terminated after one year due to funding constraints and plans of the Zimbabwean government 

to roll out a national CT programme. A follow-up survey was conducted between March and May 2011. Of 
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4043 households enrolled into the Trial at baseline, 3818 (94.4%) were followed up, with the majority of loss-

to-follow-up due to out-migration (Table 3.3).  

 

Funding for the Manicaland Trial was provided by Wellcome Trust, the World Bank through the Partnership 

for Child Development, and the Programme of Support for the Zimbabwe National Action Plan for Orphans 

and Vulnerable Children, administered through UNICEF Zimbabwe. Ethical approval for the Manicaland Trial 

was obtained by the Imperial College London Research Ethics Committee and the Medical Research Council 

of Zimbabwe. Consent for participation in the study was obtained from a senior member of the household, 

consenting for all household members. More details on the Manicaland Trial can be found elsewhere [437] and 

online (https://clinicaltrials.gov/ct2/show/study/NCT00966849).  

 

Measures from the Manicaland Trial 
 

Chapters 7 of this thesis presents analyses of data from the Manicaland Trial. The main information taken from 

the Manicaland Trial was the allocation into the treatment (UCT or CCT) and control groups. In the main 

analyses presented in that chapter, data from the Manicaland Cohort (see Table 3.4, Table 3.5, and Table 3.6) 

was analysed by intervention group of the Manicaland Trial. In a supplementary analysis, data on socio-

demographic background characteristics were used from the baseline survey of the Manicaland Trial. These 

data were gathered with the same measurements as during the Manicaland Cohort. The only exceptions were 

chronic illness (for each member of the household, it was asked whether the person has a chronic illness) and 

orphan status (for each child under the age of 18 years living in the household, it was asked whether the 

biological mother and father are alive).  

 

3.3.4 Data: The Manicaland HIV Prevention Cascade Study 
 

The Manicaland HIV Prevention Cascade Study (Manicaland Prevention Cascade Study) is a study 

implemented by the Manicaland Centre to develop and pilot-test scientifically robust methods to measure and 

interpret HIV prevention cascades. Besides qualitative research methods, the Manicaland Preventions Cascade 

Study includes a large-scale population-based survey to pilot-test developed survey measures for prevention 

cascades. This study is being implemented in six of the same study communities as the Manicaland Cohort, 

including the two small towns (Nyazura and Nyanga), one subsistence farming areas (Bonda Mission), one 

roadside business centre (Watsomba), and two agricultural estates (Selbourne and Eastern Highlands) (Figure 

3.2 and Figure 3.4). In addition, two new urban study sites in the provincial capital Mutare are being covered 

(Figure 3.4). These two urban sites (Hobhouse and Sakubva) represent urban communities characterised by 

poor socio-economic status and high population densities.  
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The Manicaland Prevention Cascade Study commenced data collection for the population-based survey in July 

2018 and is expected to be completed by the end of 2019. In each site, a household census is conducted in 

which data on basic socio-economic data on household members are collected from a senior household 

member. All adolescent girls and young women aged 15-24 years and all young men aged 15-29 years as well 

as two-thirds of older females (25+ years) and older males (30+ years) identified in the household census are 

invited to participate in the study. Written informed consent is obtained from all study participants before 

participation. Additional assent from a guardian is sought for children under the age of 18 years. The data 

collection methods are similar to the Manicaland Cohort and involve collection of a dried blood spot for HIV 

and HSV-2 testing as well as face-to-face interviews in the local language (Shona) by an interviewer of the same 

sex as the participant. The survey administered in these interviews is similar to the one used in the Manicaland 

Cohort to ensure continuity, collecting information on socio-demographic characteristics, relationships and 

sexual behaviour, and beliefs about HIV and AIDS. Additional questions were included in the questionnaire to 

expand data collected on HIV prevention and new questionnaire modules were added to measure the HIV 

prevention cascade framework presented in this thesis (chapter 2). Confidential interview techniques are used 

for sensitive topics [435].  

 

Participants are offered voluntary HIV testing and counselling by a qualified healthcare professional. This 

provider-initiated HIV testing and counselling (PITC) followed national guidelines [439]. HIV status data are 

based on the result of this HIV test. If individuals refuse the offered HIV test, they were asked to report their 

HIV status, which the healthcare worker confirmed based on presented evidence. If the HIV status was not 

confirmed by the healthcare worker (either because participants did not report their HIV status or did not 

provide adequate evidence), the dried blood spot was used to test for HIV. For this, the same algorithm as for 

PITC was implemented in the BRTI laboratory in Harare. A sub-set of all dried blood spot samples was also 

tested for HIV for quality assurance.  

 

It is expected that the survey, once completed, will cover 9,000-10,000 individuals, of which about half are 

expected to be young females and males under the age of 25 and 30 years, respectively. Analyses presented in 

this thesis (chapter 8) included data from the first six study sites that were covered by the end of August 2019. 

These include the two urban sites in Mutare, one small town (Nyazura), one roadside business centre 

(Watsomba), one forestry estate (Selborne), and one subsistence farming site (Bonda) (Figure 3.4). The 

participation rate for these six sites was 75.9% (Table 3.3). 

 

The Manicaland Prevention Cascade Study forms the baseline survey of a phase 2 clinical trial that evaluates 

two individual-based interventions and one community-based intervention to improve HIV prevention use 

among adolescent girls and young women and adolescent boys and young males. The design of these 

interventions was informed by the gaps identified in preliminary HIV prevention cascades estimated for the 
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study population and will be evaluated with HIV prevention cascades. Details on these interventions have been 

published elsewhere [440]. Funding for the Manicaland Prevention Cascade Study has been provided by the 

Bill and Melinda Gates Foundation and WHO. The National Institutes of Mental Health provided further 

funding for the HIV prevention trials. Ethical approval for all study activities have been provided by the Imperial 

College London Research Ethics Committee and the Medical Research Council Zimbabwe. More information 

on the Manicaland Cascade Study has been published [440] and is available online 

(http://www.manicalandhivproject.org/).  

 

Measures from the Manicaland Prevention Cascade Study 
 

Chapters 8 of this thesis presents analyses of data from the Manicaland Prevention Cascade Study. To maintain 

continuity between the Manicaland Cohort and the survey of the Manicaland Prevention Cascade Study, many 

of the survey questions of the Cascade Study were the same as those asked during the Cohort. All measures of 

socio-demographic characteristics (age, school enrolment, education, marital status, and the wealth index for 

socio-economic status) and most behavioural characteristics (alcohol consumption, drug use, sexual debut, age 

at first sex, multiple sexual partnerships, concurrent sexual partnerships) were the same as for the Manicaland 

Cohort (Table 3.4, Table 3.5, and Table 3.6). There were some differences in the measurement of non-regular 

sexual partnerships, transactional sexual partnerships, and age-disparate sexual partnerships, as described in 

Table 3.7. 

 

A large questionnaire module measured the HIV prevention cascade framework presented in this thesis (chapter 

2) in the Manicaland Prevention Cascade Study. Questions were developed to measure motivation, access, and 

effective use of a range of HIV prevention methods (male and female condoms, PrEP, VMMC, HIV testing, and 

abstinence and sticking to one sexual partner). For each of these methods, questions measured potential reasons 

underlying gaps in the prevention cascade steps. For motivation, these included lack of knowledge of the 

prevention method, risk perception for HIV infection, perceived consequences of using the prevention method 

(positive or negative), and social norms around using the prevention methods. For access, these included local 

availability of the prevention method, affordability of it, and the provision of the services. For effective use, 

these included self-efficacy (perceived control over using the prevention method), skills to use the prevention 

method correctly, and partner support for using the method. Therefore, measurements relating to HIV 

prevention (HIV risk perception, HIV testing, condom use, VMMC uptake, and PrEP use) differed between the 

Manicaland Prevention Cascade Study and the Manicaland Cohort and are described in Table 3.8.  

 

In chapter 8 of this thesis, HIV prevention cascades were estimated for male and female condoms, PrEP, and 

VMMC as well as combinations of types and condoms and condoms and PrEP. Information on survey 

measurements and definitions of the cascade steps for each of these methods are provided in Table 3.9. 
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Combinations of different HIV prevention methods were based on these individual measurements too (see 

chapter 8). In addition, an in-depth study of use of male condoms in age-disparate relationships between young 

women and older men was conducted in which the complete HIV prevention cascade framework was estimated, 

including potential reasons underlying gaps in the cascade. Table 3.10 provides information on measurements 

and definitions for all reasons.   
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Figure 3.4: Distribution of households in study sites of the Manicaland Prevention Cascade Study. 
The maps show the distribution of households that participated in the Manicaland Prevention Cascade study within the 
study districts in Manicaland (top) and the detailed distribution within the Mutare provincial capital (bottom). Different 
study sites are marked with different colours. Only the six study sites included in analyses presented in chapter 8 of this 
thesis are presented. Data on locations was accurate as of 27 September 2019. 
 

Study sites:
Bonda Selbourne
Nyazura Sakubva
Watsomba Hobhouse
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Table 3.7: Survey measurement of sexual behaviour from the Manicaland Prevention Cascade Study, 2018-2019. 
Variable Measurement and variable creation 
Non-regular 
partners (past 12 
months) 

Measurement: How many of the sexual partners that you had in the last 12 months were 
NON-REGULAR partners? 
 
Note: Individuals were classified as having non-regular partners when reporting at least one 
non-regular partner.  

Non-regular 
partners 
(including any of 
the past 3 
partners) 

Measurement: [Referring to one of the past three sexual partners] Is / was this person 
someone you are / were married to or cohabiting with?  
 
Note: This measure of non-regular partners combines the measure for non-regular partners in 
the past 12 months and the information provided for the past three sexual partners. 
Individuals were classified as having non-regular partners when they reported at least one 
non-regular partner in response to the question on non-regular partners in the past 12 months 
or if at least one of their past three sexual partners was not someone they were married to or 
lived with. Information on the past sexual partners were also used if participants did only 
report one or two previous sexual partners.  

Age disparity 
(last sexual 
partner) 

Measurement: [Referring to the last sexual partner] How many years old is this person? 
 
Note: Age difference to the last sexual partner was calculated based on the participant’s own 
age and the age of the most recent sexual partner. A partner with at least five years age 
difference was considered age-disparate, which was further divided into at least five and at 
least ten years age difference. 

Age disparity 
(any of past 3 
partners) 

Measurement: [Referring to one of the past three sexual partners] How many years old is this 
person? 
 
Note: Age difference to all three of past sexual partners was calculated based on the 
participant’s own age and the age of the sexual partner. A partner with at least five years age 
difference was considered age-disparate, which was further divided into at least five and at 
least ten years age difference. Individuals were classified as having a partner with at least five- 
or ten-years age difference if this was the age difference to any of their past three sexual 
partners. Information on the past sexual partners were also used if participants did only report 
one or two previous sexual partners. 

Transactional sex 
(for females) 
(ever) 

Measurement: [Referring to one of the past three sexual partners] Have you given or received 
money, goods or services in exchange for sex with this person in the last month? 
Have you EVER been involved in a non-marital relationship of any kind where you received 
anything in exchange for sex? 
 
Note: Individuals were classified as having ever engaged in transactional sex if they reported 
having received something in exchange for sex from any of the past three sexual partners or 
reported to have ever been involved in a non-marital relationship where they received 
anything in exchange for sex. Information on the past sexual partners were also used if 
participants did only report one or two previous sexual partners. 

Transactional sex 
(for males) (ever) 

Measurement: [Referring to one of the past three sexual partners] Have you given or received 
money, goods or services in exchange for sex with this person in the last month? 
Have you EVER been involved in a non-marital relationship of any kind where you gave 
anything in exchange for sex? 
 
Note: Individuals were classified as having ever engaged in transactional sex if they reported 
having given something in exchange for sex from any of the past three sexual partners or 
reported to have ever been involved in a non-marital relationship where they gave anything in 
exchange for sex. Information on the past sexual partners were also used if participants did 
only report one or two previous sexual partners. 
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Table 3.8: Survey measurement of HIV prevention from the Manicaland Prevention Cascade Study, 2018-2019. 
Variable Measurement and variable creation 
HIV risk 
perception  

Measurement: What are the chances that you will become infected with HIV in the next 12 
months if you are not infected now but continue with your current behaviour? 
 
Note: The question on HIV risk perception was changed in the Manicaland Prevention Cascade 
Study compared to the Manicaland Cohort and are answered with a scale of “Certain / almost 
certain”, “High”, “Moderate”, “Small”, and “None”.   

HIV testing Measurement: On how many different occasions have you had an HIV test and received the 
results: (i) in your lifetime; (ii) in the last 3 years? This does not include self-tests. 
 
Note: As opposed to the Manicaland Cohort, the question stresses the importance of receiving 
the test results and that the question does not refer to HIV self-tests. Reporting of lifetime HIV 
testing was used to create a ‘ever HIV test’ variable, while the reporting of HIV testing in the 
past three years was used to create a ‘recent HIV test’ variable. 

Condom use  
 
Condom use 
with specific 
partners:  
a) Non-regular 
b) Transactional 
c) Age-disparate 

Measurement condom use: [Referring to one of the past three sexual partners] Did you use 
condoms throughout the last time you have sex with this partner? 
Measurement non-regular partner: [Referring to one of the past three sexual partners] Is / 
was this person someone you are / were married to or cohabiting with? 
Measurement transactional partner: [Referring to one of the past three sexual partners] Have 
you given or received money, goods or services in exchange for sex with this person in the last 
month? 
Measurement age-disparate partner: [Referring to one of the past three sexual partners] How 
many years old is this person? 
 
Note: Condom use with different types of partners was determined with separate questions 
on characteristics of the partner and condom use. A past sexual partners (among the past 
three partners) was classified as a non-regular partner if the participant was not married to or 
lived with this partner (a), as a transactional partner if the participant has given or received 
anything in exchange for sex with this partner in the past month (b), and as an age-disparate 
partner if there was a five or more years (and separately ten or more years) age difference 
between the participant and this partner. For these types of partners, it was determined if a 
condom was used during the last time the participant had sex with them. The last partner of a 
particular type may not have been the last sexual partner (e.g. the last partner may have been 
a regular partner, but the previous partner was a non-regular partner, so condom use was 
evaluated with the previous partner). 

VMMC Measurement:  
1) Have you ever had medical, traditional or religious male circumcision? 
2) Was it full or partial circumcision? 
 
Note: A participant was classified as having undergone VMMC if he had medical circumcision 
and it was full circumcision. 

PrEP Measurement: 
1) The following statement is correct. Did you know this already? 'Pre-exposure prophylaxis 
(PrEP) is when someone who does not have HIV takes a pill on an ongoing basis to prevent 
them getting HIV. Most people who use PrEP take a pill everyday. PrEP needs to be taken 
BEFORE sex for it to be effective.' 
2) Have you ever taken PrEP? 
3) Are you taking PrEP currently? 
 
Note: Individuals were classified as having heard of PrEP if they responded with “I knew this 
already” or “I wasn’t sure about this” to question 1) (vs. “I didn’t know about this” or “I don’t 
understand this”).  
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Table 3.9: Survey measurement and definitions for different HIV prevention cascades from the Manicaland Prevention Cascade Study, 2018-2019. 
Prevention cascade Motivation Access Effective use 
VMMC Measurement: Do you want to get VMMC if the 

service was freely accessible to you? 
 
 
Definition: Wants to get medically circumcised. 

Measurement: If you wanted to get VMMC 
yourself, do you know a place where someone 
like you can have it done? 
 
Definition: Knows a place where you can have 
VMMC done. 

Measurement: Have you ever had medical, 
traditional or religious male circumcision?  
 
 
Definition: Has been medically circumcised. 
 

Male condoms 
(with regular/non-
regular partners) [a] 

Measurement: Do you want to use male 
condoms with your regular/non-regular 
partner(s) if they were freely accessible to you? 
 
 
Definition: Wants to use male condoms with 
regular/non-regular partners.  

Measurement: If / when you want to use male 
condoms, do you know a place where someone 
like you can easily get them? 
 
 
Definition: Knows a place where you can easily 
get male condoms. 

Measurement: How often have you used a male 
condom when you had sexual intercourse with 
your REGULAR/NON-REGULAR partner or 
partners in the last 2 weeks?  
 
Definition: Used male condoms with 
regular/non-regular partners every time or most 
of the time in the past 2 weeks (vs. occasional or 
never). 

Female condoms 
(with regular/non-
regular partners) [a] 

Measurement: Do you want to use female 
condoms with your regular/non-regular 
partner(s) if they were freely accessible to you? 
 
 
Definition: Wants to use female condoms with 
regular/non-regular partners. 

Measurement: If / when you want to use female 
condoms, do you know a place where someone 
like you can easily get them? 
 
 
Definition: Knows a place where you can easily 
get female condoms. 

Measurement: How often have you used a 
female condom when you had sexual intercourse 
with your REGULAR/NON-REGULAR partner or 
partners in the last 2 weeks?  
 
Definition: Used female condoms with 
regular/non-regular partners every time or most 
of the time in the past 2 weeks (vs. occasional or 
never). 

PrEP Measurement: Do you want to use PrEP if it was 
freely accessible to you? 
 
 
 
Definition: Wants to use PrEP. 

Measurement: If / when you want to use PrEP, 
do you know a place where someone like you 
can easily get it? 
 
 
Definition: Knows a place where you can easily 
get PrEP. 

Measurement: Have you ever taken PrEP?  
Are you taking PrEP currently? 
How often have you taken PrEP in the last 
month? 
 
Definition: Has taken PrEP every day or most of 
the days in the past month (vs. occasionally or 
never).  

[a] Data on condom use with regular and non-regular partners were collected in separate questions for these types of partners. 
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Table 3.10: Survey measurement and definitions of explanatory factors of motivation, access, and effective use of 
male condom use with regular partners from the Manicaland Prevention Cascade Study, 2018-2019. 
Explanatory factors for motivation 
Risk 
perception  

Measurement: What are the chances that you will become infected with HIV in the next 12 
months if you are not infected now but continue with your current behaviour?  
 
Definition of lack of risk perception: Responds with ‘none’ or ‘small’ risk of HIV infection (vs. 
almost certain, high, or moderate).  

Perceived 
consequences  

Measurement:  
1) What factors were/are important in encouraging or discouraging you to use male condoms?  
2) Which people's views were/are important in encouraging or discouraging you to use male 
condoms?  
 
Definition of perceiving negative consequences of condom use: Reports any of the following in 
response to either of the questions: 
1) ‘Reduce own sexual pleasure’, ‘Reduce partner sexual pleasure’, ‘Make me feel ashamed’ 
2) ‘Partner will think I have HIV’, ‘Partner will think I have other partners’ 

Social 
acceptability 

Measurement: Which people's views were/are important in encouraging or discouraging you to 
use male condoms?  
 
Definition of limited social acceptability: Reports that any of the following people’s views are 
discouraging: ‘Religious leaders’, ‘Parents or family elders’, ‘Friends/community’ 

Explanatory factors for access 
Local 
availability 

Measurement: 
1) What factors make it impractical or unsuitable for someone like you to access male condoms?  
2) How far away is it from where you live to the nearest place where male condoms can be 
obtained?  
 
Definition of limited local availability: Responds to question 1) with ‘Distance / travel difficulties’ 
or reports 10 or more kilometres in response to question 2). 

Affordability Measurement: What factors make it impractical or unsuitable for someone like you to access male 
condoms?  
 
Definition of limited affordability: Responds with ‘high costs’.  

Service 
provision 

Measurement: What factors make it impractical or unsuitable for someone like you to access male 
condoms?  
 
Definition of unsuitable service provision: Answers any of: ‘Lack of privacy / confidentiality’, 
‘Embarrassed to go / ask’, ‘Limited opening hours’ 

Explanatory factors for effective use 
Training/skills Measurement: Have you ever received instructions or counselling on how to use male condoms?  

 
Definition of lack of training/skills: Report not having received instructions or counselling on male 
condom use. 

Self-efficacy Measurement:  
1) I am confident I can use male/female condoms if I wanted to 
2) I am confident I can use male/female condoms even if I have to use them every time 
3) I am confident I can use male/female condoms even if my partner dislikes/disapproves 
4) I am confident I can use male/female condoms even if I'm drunk or have taken drugs 
5) I am confident I can use male/female condoms even if my friends disapprove 
6) I am confident I can use male/female condoms even if my parents and family elders disapprove 
 
Definition of lack of self-efficacy: Responds with ‘Disagree’ or ‘Strongly disagree’ to any of these 
statements.  

Partner 
support 

Measurement: Would/do your regular partners disapprove if you use male condoms?  
 
Partner disapproval: Reports that the partner would disapprove of using male condoms.  
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Abstract 
 

Introduction 

Sexual behaviour change contributed to reductions in HIV incidence in eastern and southern Africa 

between 1990 and 2010. More recently, there are indications that non-regular partnerships have 

increased. However, the effect of these increases on population-level risks for HIV and other sexually 

transmitted infections could have been reduced by simultaneous increases in condom use. This study 

described recent trends in sexual behaviour and condom use within the region and assesses their 

combined effects on population levels of sexual risk. 
 

Methods 

Nationally representative Demographic and Health Survey data on sexually active males and females (15-

49 years) were used for 11 eastern and southern African countries (≥3 surveys for each country; 1999-

2016) to describe trends in sexual behaviour (multiple, non-regular, and casual sexual partnerships; 

condom use; age at first sex). Logistic regressions tested for statistical significance of changes. Analyses 

were stratified by sex. 

 

Results 

Recent increases in multiple, non-regular, and/or casual partnerships were found for males in ten 

countries and, for females, in nine countries; five countries exhibited recent decreases in age of sexual 

debut. Reduction in sex without condoms with non-regular partners was observed in six countries for 

males and eight for females. Changes in the proportion of the overall population reporting condomless 

sex with non-regular partners varied between countries, with declines in six countries and increases in 

three. 

 

Conclusions 

Extensive change in sexual behaviour occurred across eastern and southern Africa during the period of 

scale-up of ART programmes. This includes increasing multiple and non-regular partnerships, but their 

potential effects on population-level sexual risks were often offset by parallel increases in condom use. 

Strengthening condom programmes and reintegrating communication about behavioural dimensions into 

combination prevention programmes could help countries to meet international targets for reductions in 

HIV incidence. 
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4.1 Introduction 
 

Eastern and southern Africa is characterised by the worst HIV epidemic both within sub-Saharan Africa and 

the world in terms of HIV prevalence, incidence, and mortality. In 2018, more than half of the world’s PLHIV 

lived in eastern and southern Africa (20.6 million), 800,000 people became newly HIV-infected (47% of global 

infections), and 310,000 PLHIV died from AIDS-related causes (40% of global deaths) [4]. Eastern and southern 

Africa has also been the stage for some of the greatest accomplishments in the response to HIV/AIDS. AIDS-

related deaths decreased by 68% since the early 2000s, adult HIV prevalence has been declining steadily from 

peak of 8.3% in 2001 to 7.0% in 2018, and numbers of new HIV infections halved since the late 1990s [4]. 

Empirical and modelling studies suggests that widespread change in sexual behaviour contributed to declines 

in prevalence and incidence, including delayed sexual debut, reductions in numbers of sexual partners and non-

regular partnerships, and – particularly later during the epidemic – increased condom use [20-22,26,28,29]. 

 

Since ART has become available in high-income countries in the mid-1990s, extensive increases in potentially 

risky sexual behaviour among MSM have been observed [441]. The availability of ART may have created 

optimistic beliefs regarding the severity of HIV infections and, given the evidence that virally suppressed PLHIV 

cannot transmit HIV (Undetectable=Untransmissable) [61], risks of transmission during condomless sex, 

leading to disinhibition of sexual behaviour [442-445]. Associations between ART-related optimistic beliefs and 

potentially risky sexual behaviour among MSM in high-income countries have been found in empirical studies 

[445], although causality and extent of such treatment optimism contributing to changes in sexual behaviour 

among MSM have been subject to debate [446]. 

 

In LMICs, ART has become increasingly available since the early 2000s, and, in eastern and southern Africa, 

67% of PLHIV were on treatment in 2018 [4]. Fears that PLHIV would engage in more potentially risky 

behaviour after treatment initiation are unfounded by empirical evidence [447,448]. However, it is unclear how 

far increasing ART availability and decreasing HIV-linked mortality have impacted beliefs about HIV in LMICs 

and led to changes in sexual behaviour in the general population. Similar to findings among MSM in high-

income countries, treatment optimism could lead to rises in sexual behaviours associated with risks for HIV and 

other STIs (including multiple, non-regular, and casual partnerships [76,449,450]). Early mathematical 

modelling studies, conducted when ART first became more widely available in LMICs, indicated that 

disinhibition of sexual behaviour could lead to increases in HIV incidence [451,452], although modelling studies 

of the impact of ART on HIV incidence tend to assume no changes in sexual behaviour [63]. Few empirical 

studies have investigated changes in sexual behaviour in relation to optimistic beliefs about HIV severity or 

transmission in developing countries [445]. A limited number of studies in eastern and southern Africa found 

optimistic beliefs about HIV due to ART associated with potentially risky sexual behaviour [453-455]. A review 

and analysis of nationally representative data from sub-Saharan Africa found increasing multiple and 
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transactional sexual partnerships but also decreasing condomless sexual intercourse [56]. It is therefore unclear 

whether and to what extent changes in sexual behaviour have led to increased numbers of people exposed to 

elevated HIV/STI risks.  

 

In this chapter, analyses are presented of repeated, nationally representative surveys from 11 countries in eastern 

and southern Africa to improve our understanding of the impact of recent changes in sexual behaviour on 

population-level patterns of sexual risk by: 1) incorporating more recent data that may reflect the effects of 

higher levels of ART coverage achieved recently; and 2) analysing a broader set of sexual behaviour measures, 

including measures of HIV/STI risks in the population as a whole. An underlying objective of this study was to 

gain an improved understanding of what constitutes ‘risky’ sexual behaviour. This is critical for operationalising 

the HIV prevention cascade framework as increased risk for HIV infection is a key criterion for defining the 

priority populations for prevention cascades.   

 

4.2 Methods 
 

4.2.1 Data and measures 
 

Phase four (1997-2003) to phase seven (2013-2018) DHS and AIS data from countries in eastern and southern 

Africa (defined by UNAIDS [4]) were used. See chapter 3 for details on the data. Countries were included if at 

least three surveys were available and at least one was implemented after 2009 (Ethiopia, Kenya, Lesotho, 

Malawi, Mozambique, Namibia, Rwanda, Tanzania, Uganda, Zambia, and Zimbabwe), with included surveys 

completed between 1999 and 2016. Data were restricted to individuals aged 15-49 years reporting sexual 

intercourse in the past 12 months. Sample sizes varied between 1400 and 10100 for males and 3100 and 18300 

for females (see Table 3.1 in chapter 3 for details on sample sizes).  

 

Sexual behaviour measures in this study are defined in Table 4.1. Primary sexual behaviour measures include 

multiple partnerships, non-regular partnerships, condomless sex with the last non-regular partner among those 

reporting non-regular partners (condomless non-regular sex), and condomless sex with the last non-regular 

partner among everyone who had sex in the past 12 months (population-level condomless non-regular sex). 

Population-level condomless non-regular sex captures trends in both non-regular partnerships and condom use 

within those partnerships, evaluating in how far potential increases in non-regular partnerships translated into 

increases in proportions of individuals exposed to elevated HIV/STI risks in the population as a whole. 

Secondary analyses included casual partnerships, condomless casual sex, and age at first sex. Condom use in 

all relationships, including long-term partners, was not considered as these partnerships are characterised by 

lower HIV/STI risks and condom use in stable partnerships tends to be low. Details on survey measurements 

for sexual behaviour measures are provided in chapter 3 (Table 3.1).  
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Table 4.1: Definitions of primary and secondary sexual behaviour measures of this study.  
Primary sexual behaviour measures 
Multiple partnerships Having more than one sexual partner in the past 12 months. 
Non-regular partnerships Having at least one sexual partner in the past 12 months who the participant 

was not married to or did not live with. This includes all non-spousal, non-
cohabiting partners, including casual acquaintances and sex workers/clients. 

Condomless non-regular sex Not using a condom during the last sexual intercourse with a non-regular 
partner in the past 12 months among everyone who had a non-regular partner 
in the past 12 months. 

Population-level condomless non-
regular sex 

Not using a condom during the last sexual intercourse with a non-regular 
partner in the past 12 months among everyone who had sex in the past 12 
months. This measure covers the whole sexually active population, including 
those who did not have non-regular partners.  

Secondary sexual behaviour measures 
Casual partnerships Having at least one casual sexual partner in the past 12 months. This includes 

casual acquaintances and sex workers/clients. Casual partnerships represent a 
subset of non-regular partnerships and are likely to be characterised by high 
HIV/STI infection risks. 

Condomless casual sex Not using a condom during the last sexual intercourse with a casual partner in 
the past 12 months among everyone who had a casual partner in the past 12 
months. 

Age at first sex Age at which the participant first had sexual intercourse among those aged 
20-29 years.  

For further information on measures, including on survey questions and changes in measurement over time, see chapter 3. 

 

 

4.2.2 Analysis 
 

Proportions and 95% confidence intervals (CIs) were calculated for each sexual behaviour for each survey to 

describe trends over time in every country. For reference, figures showing trends in sexual behaviour measures 

over time indicate when ART was first introduced in each country and when 30% of adult PLHIV were on 

treatment, as described in Table 4.2. 

 

Statistical significance of changes in sexual behaviours was evaluated by estimating logistic regressions with 

each behaviour as the outcome and an indicator for the survey and age (continuous) as independent variables. 

Regressions were restricted to two consecutive surveys, so one survey was compared to the preceding one. For 

each outcome, a significant recent change was defined as a statistically significant difference (p<0.05) in the 

most recent survey compared to the previous survey. For countries where the two most recent surveys were 

conducted after 2009 and no significant difference was determined between these two surveys (p≥0.10), a 

significant change was also considered to have occurred if there was a significant difference between the earlier 

of the two most recent surveys and the last survey preceding 2010 (p<0.05).  

 

All analyses were implemented separately by sex, survey sampling weights were applied to create nationally 

representative results, and clustering of individuals due to sample design was accounted for. The application of 

survey sampling weights, supplied with each DHS data set, was required to create nationally representative 
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samples as survey tended to over-sample certain regions. Individuals were sampled in clusters in each survey, 

with sizes and numbers of clusters differing markedly between countries and within countries over several 

surveys. Responses of individuals within the same clusters tend to be correlated (non-independence), so this 

sample design clustering needed to be accounted for. All analyses were conducted in STATA Release 14 

(StataCorp. 2015. College Station, TX: StataCorp LP); the svy command was used to apply survey sampling 

weights and account for sample clustering (see [456] for details). 

 

Sensitivity analyses 
 

Five countries had at least three surveys with HIV status data available (Lesotho, Malawi, Rwanda, Tanzania, 

and Zimbabwe) (see chapter 3, Table 3.1). Trends in sexual behaviour may be different between those HIV-

negative and HIV-positive, although participants may not be aware of their status (particularly during earlier 

surveys). For countries with data on HIV status, trends in multiple and non-regular partnerships and condom 

use during last non-regular sex were stratified by HIV status. To formally test whether there are differences in 

trends by HIV status, logistic regression models were estimated with the sexual behaviour as the outcome and 

age, survey, HIV status, and an interaction term between the survey and HIV status as independent variables. 

Regressions included a survey variable covering all surveys for a country (not just consecutive surveys as in 

previous regressions) and were estimated separately by sex.  

 

The denominator in most analyses in this study were those individuals who had sex in the past 12 months. 

Conclusions drawn from these analyses regarding trends in the sexual behaviour may be biased if there are 

changes in levels of sexual activity in the population [457]. For example, if the proportion of those who ever had 

sex declines over time then there may be declines in population levels of multiple sexual partnerships in the 

population, even if there are increases in multiple sexual partnerships among those who are sexually active. 

These biases were considered in sensitivity analyses by 1) describing trends in reporting of having had sex 

before (i.e. of the sexually active population); and 2) by estimating the proportions and statistical differences 

over time for multiple and non-regular partnerships including those who have not had sex before and who have 

not had sex in the past 12 months (who were recorded as not reporting multiple or non-regular partnerships). 

Moreover, proportions of those aged 20-29 reporting an age at first sex before the age of 18 were estimated in 

this sample including those who did not have their sexual debut as estimates in this sample may be particularly 

sensitive to changes in the proportion of those sexually active. 
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Table 4.2: Years when ART became available and 30% of adults (15+ years) living with HIV were covered by 
ART in the eastern and southern African countries included in this study. 
Country ART introduced in public sector  30% adult ART coverage (15+ years) 
Ethiopia 2005 [458] 2010 [459] 
Kenya 2004 [460] [a] 2010 [459] 
Lesotho 2005 [461] [b] 2012 [462] 
Malawi 2003 [463] 2011 [459] 
Mozambique 2004 [464] 2014 [459] 
Namibia 2003 [465] 2009 [466] [c] 
Rwanda 2003 [467] 2008 [468] [c] 
Tanzania 2004 [469] 2012 [459] 
Uganda 2004 [470] 2012 [459] 
Zambia 2004 [471] 2009 [472] [c] 
Zimbabwe 2005 [417] [d] 2011 [473] [c] 
The table indicates the year when antiretroviral therapy (ART) was introduced in the public healthcare sector (ART may 
have been available earlier through private healthcare providers). These years refer to the year when ART was made 
widely available for free or highly subsidised as opposed to small-scale pilot projects (see notes below). The year of 30% 
ART coverage refers to the year when 30% of adults (15+ years) who lived with HIV received ART (eligibility criteria for 
ART were disregarded). In the figures in which these periods were indicated, the first day of each of these years were 
used as the date of introduction and date of 30% coverage. Numbers in square brackets are references. 
[a] Pilot provision of ART started in 2001 in 5 sites and expanded to 100 sites at the end of 2004. 
[b] ART was first made available at the end of 2004 in one hospital and expanded to 22 sites by the end of 2005. 
[c] For calculating ART coverage, the number of adults (15+ years) on treatment was taken from the referenced report and 
divided by the total estimated number of people living with HIV in the year provided by UNAIDS [459].  
[d] Pilot started in 2004 and strongly expanded in 2005. 

 

 

4.3 Results 
 

An overview of all results is presented in Table 4.3. Figure 4.1, Figure 4.2, Figure 4.3, and Figure 4.4 show trends 

in multiple partnerships, non-regular partnerships, condomless non-regular sex, and population-level 

condomless non-regular sex. Figure 4.5 shows relative recent change in these measures. Results for secondary 

analyses for casual partnerships, condomless casual sex, and age at first sex are provided in Figure 4.6, Figure 

4.7, and Figure 4.8. Table 4.4, Table 4.5, Table 4.6, Table 4.7, Table 4.8, Table 4.9, and Table 4.10 lists these 

trends and include the p-values from regression models referred to throughout the text. 

 

4.3.1 Multiple partnerships 
 

Among males (Figure 4.1A and Table 4.4), reporting of multiple partnerships increased by 30% between the 

most recent surveys in Kenya (p=0.0012), Malawi (p<0.0001), and Zimbabwe (p<0.0001), reaching 16.9% 

(95% CI=15.8-18.0%), 16.8% (15.5-18.2%) and 20.7% (19.4-22.0%), respectively. Recent increases were also 

observed in Tanzania (p=0.0472) and Lesotho (p=0.0045), reaching high levels of 27.4% (25.8-29.2%) and 

34.9% (31.7-38.2%), respectively. In Rwanda, levels of multiple partnership were lower but increased by 38% 

between 2005 (5.07% [4.13-6.20%]) and 2010 (7.01% [6.19-7.92%]) (p=0.0084). Ethiopia had low levels of 

multiple partnerships (5.50% [4.61-6.55%] in 2016) but a significant increase occurred between 2005 and 2011 

(p=0.0095). The trend in Mozambique was unclear due to strong variation between AIS and DHS results. 
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Females were less likely to report multiple partners but increases were observed in a number of countries (Figure 

4.1B and Table 4.4). Multiple partnerships doubled at low levels in Malawi between 2010 (0.88% [0.71-1.09%]) 

and 2015/16 (1.65% [1.42-1.92%]) (p<0.0001) and in Ethiopia between 2005 (0.24% [0.11-0.50%]) and 2011 

(0.54% [0.35-0.83%]) (p=0.0598). In Rwanda, an upward trend was observed (1.18% [0.94-1.46%] in 2014/15) 

(p=0.0068, between 2005 and 2010). Higher levels of multiple partnerships were observed in Tanzania, with 

an increase from 3.41% (2.92-3.98%) in 2007/08 to 4.49% (3.83-5.26%) in 2010 (p=0.0142), and 40% increases 

occurred in Zambia (p=0.0145) and Uganda (p=0.0057). In Lesotho levels were stable but high (8.76% [7.75-

9.88%] in 2014).  

 

4.3.2 Non-regular partnerships 
 

Significant recent increases in non-regular partnerships among males were observed in all countries except 

Mozambique (Figure 4.2A and Table 4.5), where the trend was unclear. Increases of nearly 30% were observed 

in Malawi (35.0% [33.2-36.9%] in 2015/16) (p<0.0001) and Uganda (41.0% [39.0-43.1%] in 2016) (p=0.0002). 

The significant recent increases (p<0.0001) in Namibia and Lesotho led to high levels of 65.8% (63.4-68.3%) 

and 70.1% (67.6-72.5%), respectively.  

 

Among females, similarly, there were recent increases in non-regular partnerships in nearly all countries (Figure 

4.2B and Table 4.5). Strong increases (p<0.0001) of nearly 50% were observed in Malawi (reaching 13.2% [12.4-

14.0%] in 2015) and of 33% in Uganda (20.1% [19.1-21.1%] in 2016). In Rwanda, there was a long-term upward 

trend, with levels in 2014/15 (12.4% [11.6-13.3%]) 32% higher than in 2010 (9.43% [8.68-10.2%]) (p<0.0001). 

In Ethiopia, levels of non-regular partnerships were low but increased by 42% between 2005 (2.80% [2.22-

3.53%]) and 2011 (3.97% [3.38-4.64%]) (p=0.0128). Non-regular partnerships increased at high levels in 

Namibia (56.3% [54.6-58.0%] in 2013) (p<0.0001) and remained stable and high in Lesotho (35.3% [33.4-

37.2%] in 2014).  

 

Trends in casual partnerships were similar to non-regular partnerships in many countries, although declines 

were observed in Zambia and Namibia (see Table 4.3. for an overview and Figure 4.6 and Table 4.8 for details). 

 

4.3.3 Condom use among those reporting non-regular partners 
 

In most countries, there were long-term decreases in condomless non-regular sex among those with non-regular 

partners (Table 4.6 and Figure 4.3). In Ethiopia, there were recent increases in condomless non-regular sex 

among males (p<0.0001) and females (p=0.0672) (reaching 49.0% [43.5-54.6%] and 79.6% [73.2-84.9%], 

respectively, in 2016). Among females, condomless non-regular sex increased in Uganda to 62.7% (60.5-64.9%) 

in 2016 (p=0.0005). However, despite generally decreasing trends, condomless non-regular sex was above 30% 
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in six countries for males (highest: Mozambique [56.7%]) and above 50% in six countries for females (highest: 

Ethiopia [79.6%]). Trends in condom use during casual sex tended to be similar (see Table 4.3. for an overview 

and Figure 4.7 and Table 4.9 for details). 

 

4.3.4 Population-level condomless non-regular sex 
 

Trends in population-level condomless non-regular sex among males (Figure 4.4A and Table 4.7) tended to be 

similar to trends in condomless non-regular sex among those reporting non-regular partners. Population-level 

condomless non-regular sex increased by 75% in Ethiopia (5.50% [4.54-6.67%] in 2016) (p<0.0001) and by 

42% in Uganda (17.5% [16.1-19.1%] in 2016) (p=0.0021). Despite increasing non-regular partnerships, there 

were no recent changes in population-level condomless non-regular sex in Namibia, Tanzania, and Zambia, 

and there were decreases in Zimbabwe, Kenya, Malawi, Lesotho, and Rwanda. In Malawi, particularly, there 

was a strong increase in non-regular partnerships of 30% but a 21% decrease in population-level condomless 

non-regular sex (reaching 9.33% [8.43-10.3%] in 2015/16) (p<0.0001).  

 

For females, trends in population-level condomless non-regular sex (Figure 4.4B and Table 4.7) tended to be 

more different to trends in condomless non-regular sex. In Uganda, population-level condomless non-regular 

sex increased by 52% (from 8.21% [7.43-9.09%] in 2011 to 12.6% [11.9-13.3%] in 2016) (p<0.0001). In Malawi, 

there was a significant increase of 42% in population-level condomless non-regular sex (reaching 6.75% [6.21-

7.32%]) (p<0.0001) despite the observed reduction in condomless non-regular sex among those with non-

regular partners. In Kenya and Lesotho, where there were no significant changes in non-regular partnerships, 

significant decreases were found in population-level condomless non-regular sex (reaching 8.65% [7.93-9.42%] 

in 2014 in Kenya and 8.46% [7.58-9.44%] in 2014 in Lesotho) (p<0.0001). Although non-regular partnerships 

increased, population-level condomless non-regular sex decreased in Zimbabwe and Tanzania and remained 

stable in Mozambique, Zambia, Namibia, and Rwanda. 

 

4.3.5 Age at first sex 
 

Reporting of age at first sex before 18 years among those aged 20-29 years was stable in many countries or 

followed declining trends, particularly between earlier surveys (see Table 4.3. for an overview and Figure 4.8 

and Table 4.10 for details). Exceptions to this are Malawi, Tanzania, and Zimbabwe, where there were recent 

increases in early sexual debut among both sexes, as well as Mozambique and Uganda, where early sexual debut 

increased among males. 
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Table 4.3: Recent changes in sexual behaviour in eastern and southern Africa.  
 Primary analyses Supplementary analyses 
  Condomless non-regular sex    
 

Multiple partners 
Non-regular 

partners 
among those with non-

regular partners 
in the population as a 

whole 
Casual 

partners 
Condomless 
casual sex 

Age at first sex 
<18yrs 

 M F M F M F M F M F M F M F 

Ethiopia ↗ ↗ ↗ ↗ ↗ ↗ ↗ ↗ ⇢ ↗ ↗ ↗ ⇢ ↘ 
Kenya ↗ ⇢ ↗ ⇢ ↘ ↘ ↘ ↘ ↗ ⇢ ⇢ ↘ ⇢ ↘ 
Lesotho ↗ ⇢ ↗ ⇢ ↘ ↘ ↘ ↘ ↗ ⇢ ↘ ↘ ⇢ ⇢ 
Malawi ↗ ↗ ↗ ↗ ↘ ↘ ↘ ↗ ↗ ↗ ↘ ↘ ↗ ↗ 
Mozambique NA [a] ⇢ NA [a] ↗ ⇢ ↘ NA [a] ⇢ NA [a] ↗ ⇢ ↘ ↗ ↘ 
Namibia ⇢ ⇢ ↗ ↗ ⇢ ↘ ⇢ ⇢ ↘ ⇢ ⇢ ↘ ⇢ ↘ 
Rwanda ↗ ↗ ↗ ↗ ↘ ↘ ↘ ⇢ ⇢ ⇢ ↘ ↘ ↘ ↘ 
Tanzania ↗ ↗ ↗ ↗ ⇢ ↘ ⇢ ↘ ↘ ↗ ↘ ⇢ ↗ ↗ 
Uganda ⇢ ↗ ↗ ↗ ⇢ ↗ ↗ ↗ ↗ ⇢ ⇢ ⇢ ↗ ↘ 
Zambia ⇢ ↗ ↗ ↗ ↘ ↘ ⇢ ↗ ↘ ↘ ⇢ ⇢ ↘ ↘ 
Zimbabwe ↗ ⇢ ↗ ↗ ↘ ↘ ↘ ↘ ↗ ⇢ ↘ ⇢ ↗ ↗ 
Symbols indicate recent trends in risky sexual behaviour and their statistical significance among males (M) and females (F). Significance was determined in logistic regressions, adjusting for age, 
comparing consecutive surveys. A significant recent increase (↗) or significant recent decrease (↘) was observed if the most recent survey was significantly different (p<0.05) to the preceding survey. 
A non-significant recent upward trend (↗) or non-significant recent downward trend (↘) was observed if statistical significance was approached (0.05<p<0.10). No recent change (⇢) was observed 
if the most recent survey was not significantly different (p≥0.10) to the preceding survey. Where there were more than two surveys from the year 2010 and no difference between the most recent 
and the preceding one (p≥0.10), the comparison refers to the earliest of the surveys from 2010 and the survey preceding 2010. See Table 4.1 for definitions of all sexual behaviour measures.  
[a] The trends in some sexual risk factors in Mozambique for males was unclear given strongly varying results between recent surveys. 
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Figure 4.1A: Trends in multiple sexual partnerships among males (15-49 years), eastern and southern Africa.  
Multiple sexual partnerships were defined as reporting more than one sexual partner in the past 12 months among 
everyone who reported sex in the past 12 months. Dates refer to the mid-points of the survey data collection period. 
Data from AIS are indicated in red. Data from different survey types are linked with dashed lines. Shaded areas indicate 
the years in which ART was introduced into the public healthcare sector in each country and from when 30% of adult 
PLHIV (15+ years) were in treatment (disregarding treatment eligibility criteria; see Table 4.2).  
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Figure 4.1B: Trends in multiple sexual partnerships among females (15-49 years), eastern and southern Africa.  
Multiple sexual partnerships were defined as reporting more than one sexual partner in the past 12 months among 
everyone who reported sex in the past 12 months. Dates refer to the mid-points of the survey data collection period. 
Data from AIS are indicated in red. Data from different survey types are linked with dashed lines. Shaded areas indicate 
the years in which ART was introduced into the public healthcare sector in each country and from when 30% of adult 
PLHIV (15+ years) were in treatment (disregarding treatment eligibility criteria; see Table 4.2). 
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Figure 4.2A: Trends in non-regular sexual partnerships among males (15-49 years), eastern and southern Africa.  
Non-regular sexual partnerships were defined as reporting at least one sexual partner in the past 12 months who the 
participant was not married to and did not live with among everyone who reported sex in the past 12 months. Dates 
refer to the mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different 
survey types are linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public 
healthcare sector in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding 
treatment eligibility criteria; see Table 4.2).  
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Figure 4.2B: Trends in non-regular sexual partnerships among females (15-49 years), eastern and southern Africa. 
Non-regular sexual partnerships were defined as reporting at least one sexual partner in the past 12 months who the 
participant was not married to and did not live with among everyone who reported sex in the past 12 months. Dates 
refer to the mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different 
survey types are linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public 
healthcare sector in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding 
treatment eligibility criteria; see Table 4.2). 
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Figure 4.3A: Trends in condomless sex with the last non-regular partner among males (15-49 years) who had non-
regular partners in the past 12 months, eastern and southern Africa.  
The condom use refers to the last sexual intercourse in the past 12 months with a partner who the participant was not 
married to and did not live with among everyone who had such a non-regular partner in the past 12 months. Dates refer 
to the mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different survey 
types are linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public 
healthcare sector in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding 
treatment eligibility criteria; see Table 4.2).  
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Figure 4.3B: Trends in condomless sex with the last non-regular partner among females (15-49 years) who had non-
regular partners in the past 12 months, eastern and southern Africa.  
The condom use refers to the last sexual intercourse in the past 12 months with a partner who the participant was not 
married to and did not live with among everyone who had such a non-regular partner in the past 12 months. Dates refer 
to the mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different survey 
types are linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public 
healthcare sector in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding 
treatment eligibility criteria; see Table 4.2).  
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Figure 4.4A: Trends in condomless sex with the last non-regular partner among males (15-49 years) who had sex in 
the past 12 months, eastern and southern Africa.  
The condom use refers to the last sexual intercourse in the past 12 months with a partner who the participant was not 
married to and did not live with among everyone who had any sexual partner in the past 12 months. Dates refer to the 
mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different survey types are 
linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public healthcare sector 
in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding treatment eligibility 
criteria; see Table 4.2).  
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Figure 4.4B: Trends in condomless sex with the last non-regular partner among females (15-49 years) who had sex in 
the past 12 months, eastern and southern Africa.  
The condom use refers to the last sexual intercourse in the past 12 months with a partner who the participant was not 
married to and did not live with among everyone who had any sexual partner in the past 12 months. Dates refer to the 
mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different survey types are 
linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public healthcare sector 
in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding treatment eligibility 
criteria; see Table 4.2).  
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Figure 4.5: Relative recent change in sexual behaviour measures among males and females (15-49 years), eastern and 
southern Africa.  
(A) Multiple partnerships among everyone who had sex in the past 12 months. (B) Non-regular partnerships among 
everyone who had sex in the past 12 months. (C) Condomless sex with the last non-regular partner among everyone 
reporting a non-regular partner in the past 12 months. (D) Condomless sex with the last non-regular partner among 
everyone who had sex in the past 12 months. The comparison refers to the two most recent surveys. Where there were 
more than two surveys from the year 2010 and no difference between the most recent and the preceding one (p≥0.10), 
the comparison refers to the earliest of the surveys from 2010 and the survey preceding 2010. Significance was 
determined in logistic regressions, adjusting for age. See Table 4.3).   
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Table 4.4: Multiple sexual partnerships, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 158/1434 10.70 (8.44-13.47)   141/9473 1.58 (1.15-2.15)   
DHS  2005 176/3196 4.14 (3.29-5.19) <0.0001 15/4195 0.24 (0.11-0.50) <0.0001 
DHS  2011 562/7706 5.91 (5.09-6.84) 0.0095 73/10384 0.54 (0.35-0.83) 0.0598 
DHS  2016 443/7185 5.50 (4.61-6.55) 0.5191 47/9884 0.43 (0.28-0.67) 0.5059 

KEN 
DHS  2003 380/2355 16.53 (14.81-18.41)   130/5677 2.50 (2.05-3.04)   
DHS  2008/09 340/2326 13.08 (11.30-15.08) 0.0198 102/5990 1.67 (1.28-2.17) 0.0208 
DHS  2014 1381/8694 16.90 (15.82-18.03) 0.0012 182/10680 1.92 (1.54-2.39) 0.3774 

LES 
DHS  2004 524/1740 30.19 (27.41-33.13)   578/4915 11.06 (10.03-12.17)   
DHS  2009 660/2235 29.21 (26.71-31.83) 0.4829 493/5521 8.76 (7.77-9.86) 0.0037 
DHS  2014 666/2002 34.89 (31.72-38.19) 0.0045 430/4923 8.76 (7.75-9.88) 0.9906 

MAL 

DHS  2000 420/2307 18.25 (16.45-20.19)   120/10295 0.99 (0.79-1.24)   
DHS  2004 300/2417 11.85 (10.30-13.59) <0.0001 97/9159 1.08 (0.86-1.34) 0.6287 
DHS  2010 650/4967 12.54 (11.42-13.74) 0.4983 132/16976 0.88 (0.71-1.09) 0.2865 
DHS  2015/16 969/5433 16.80 (15.49-18.20) <0.0001 285/18312 1.65 (1.42-1.92) <0.0001 

MOZ 

DHS  2003 821/2100 35.72 (32.86-38.68)   603/9740 6.22 (5.46-7.08)   
AIS  2009 839/3554 22.67 (20.12-25.44) <0.0001 180/4604 3.59 (2.89-4.45) <0.0001 
DHS  2011 1174/3102 32.82 (30.86-34.85) <0.0001 443/10444 3.61 (3.22-4.05) 0.9775 
AIS  2015 1028/4056 23.60 (21.50-25.83) <0.0001 222/5589 3.65 (2.92-4.55) 0.9619 

NAM 
DHS  2000 479/2069 21.66 (18.54-25.14)   153/4710 2.87 (2.34-3.52)   
DHS  2006/07 414/2733 16.21 (14.31-18.30) 0.0107 144/6594 2.51 (1.97-3.19) 0.3956 
DHS  2013 386/2897 14.17 (12.52-16.00) 0.1737 213/6696 3.06 (2.56-3.66) 0.1431 

RWA 

DHS  2000 66/1401 4.19 (3.15-5.56)   30/5173 0.50 (0.33-0.77)   
DHS  2005 119/2391 5.07 (4.13-6.20) 0.2918 37/5851 0.60 (0.42-0.85) 0.4436 
DHS  2010 227/3181 7.01 (6.19-7.92) 0.0084 79/7563 1.06 (0.84-1.35) 0.0068 
DHS  2014/15 252/3293 7.59 (6.68-8.62) 0.3411 99/7978 1.18 (0.94-1.46) 0.5175 

TAN 

AIS  2003/04 1114/4168 27.12 (25.49-28.80)   327/5294 6.11 (5.38-6.94)   
DHS  2004/05 542/1880 30.08 (27.26-33.07) 0.0859 296/7704 4.25 (3.68-4.90) 0.0003 
AIS  2007/08 1061/4664 24.88 (23.35-26.48) 0.0014 196/6789 3.41 (2.92-3.98) 0.0454 
DHS  2010 472/1748 28.02 (25.37-30.83) 0.0472 291/7585 4.49 (3.83-5.26) 0.0142 
AIS  2011/12 1583/6059 27.44 (25.75-29.19) 0.7236 365/8236 4.89 (4.28-5.58) 0.4014 

UGA 

DHS  2000/01 363/1382 24.60 (21.90-27.53)   136/5490 2.05 (1.64-2.56)   
DHS  2006 498/1707 28.69 (26.17-31.36) 0.0400 141/6220 2.40 (1.98-2.91) 0.2440 
DHS  2011 412/1574 25.76 (23.16-28.54) 0.1277 142/6174 2.20 (1.79-2.72) 0.5437 
DHS  2016 1063/3722 27.74 (26.00-29.54) 0.2256 430/13713 3.12 (2.76-3.52) 0.0057 

ZAM 
DHS  2001/02 405/1556 26.81 (24.33-29.44)   146/5643 2.83 (2.36-3.38)   
DHS  2007 909/4437 19.78 (18.40-21.23) <0.0001 95/5321 1.62 (1.29-2.02) 0.0004 
DHS  2013/14 2101/10138 21.16 (20.03-22.34) 0.1208 263/12234 2.25 (1.90-2.66) 0.0145 

ZIM 

DHS  1999 343/1680 18.91 (16.87-21.14)   103/4176 2.37 (1.91-2.93)   
DHS  2005/06 579/4295 14.13 (12.86-15.50) 0.0002 77/5839 1.33 (1.02-1.73) 0.0008 
DHS  2010/11 718/4745 15.73 (14.39-17.18) 0.0599 101/6202 1.62 (1.30-2.01) 0.2344 
DHS  2015 1163/5625 20.66 (19.39-21.99) <0.0001 127/7182 1.52 (1.22-1.90) 0.9044 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting multiple sexual partnerships (n) among everyone who sexual intercourse in the past 12 months with data on this variable 
(N). Proportions (%) and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. The p-values 
refer to results from logistic regressions with odds ratios of multiple sexual partnerships calculated for one survey compared with 
the preceding one, adjusted for age. These were also adjusted for survey design and sampling weights.  
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Table 4.5: Non-regular sexual partnerships, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 319/1434 19.89 (16.45-23.85)   603/9467 4.54 (3.83-5.38)   
DHS  2005 444/3197 8.58 (7.29-10.07) <0.0001 168/4199 2.80 (2.22-3.53) 0.0008 
DHS  2011 1105/7708 9.66 (8.60-10.84) 0.2423 538/10390 3.97 (3.38-4.64) 0.0128 
DHS  2016 1129/7186 11.23 (9.84-12.78) 0.0129 483/9894 3.66 (3.05-4.39) 0.6438 

KEN 
DHS  2003 893/2355 39.30 (36.84-41.82)   1002/5678 17.62 (16.42-18.90)   
DHS  2008/09 821/2329 35.02 (32.07-38.09) 0.1937 1018/5995 18.10 (16.45-19.88) 0.3711 
DHS  2014 3289/8698 40.18 (38.40-41.98) 0.0001 1809/10671 19.42 (18.26-20.64) 0.1043 

LES 
DHS  2004 1121/1746 63.02 (60.22-65.74)   1794/4910 35.63 (33.91-37.39)   
DHS  2009 1477/2236 65.06 (62.62-67.43) 0.8231 1861/5524 34.08 (32.46-35.74) 0.1183 
DHS  2014 1389/2006 70.14 (67.61-72.55) <0.0001 1736/4923 35.28 (33.42-37.19) 0.2865 

MAL 

DHS  2000 828/2306 35.11 (32.79-37.51)   990/10292 8.89 (8.12-9.72)   
DHS  2004 632/2417 25.96 (23.80-28.24) <0.0001 764/9154 8.29 (7.44-9.24) 0.3040 
DHS  2010 1365/4967 27.02 (25.18-28.95) 0.2886 1470/16977 8.86 (8.21-9.56) 0.0329 
DHS  2015/16 1968/5433 35.01 (33.20-36.85) <0.0001 2455/18316 13.19 (12.45-13.96) <0.0001 

MOZ 

DHS  2003 1156/2105 51.40 (47.92-54.87)   2337/9729 21.84 (20.39-23.38)   
AIS  2009 1603/3568 39.97 (36.42-43.63) 0.0001 1046/4606 18.54 (16.68-20.55) 0.0161 
DHS  2011 1770/3118 51.56 (49.17-53.95) <0.0001 2624/10445 21.35 (20.07-22.70) 0.0321 
AIS  2015 2006/4067 44.32 (41.83-46.83) 0.0001 1511/5587 22.64 (20.75-24.65) 0.3330 

NAM 
DHS  2000 1261/2069 62.32 (57.90-66.54)   2477/4708 54.70 (51.55-57.82)   
DHS  2006/07 1621/2731 60.14 (57.52-62.71) 0.8593 3152/6580 49.18 (47.35-51.02) 0.0011 
DHS  2013 1829/2894 65.89 (63.42-68.28) <0.0001 3589/6693 56.29 (54.58-57.99) <0.0001 

RWA 

DHS  2000 223/1400 13.07 (11.25-15.13)   368/5170 6.43 (5.65-7.30)   
DHS  2005 401/2391 16.20 (14.47-18.10) 0.0016 504/5851 8.18 (7.42-9.02) 0.0008 
DHS  2010 581/3181 17.65 (16.17-19.24) 0.8484 740/7565 9.43 (8.68-10.24) 0.0206 
DHS  2014/15 656/3295 19.15 (17.51-20.89) 0.0127 1035/7976 12.43 (11.64-13.27) <0.0001 

TAN 

AIS  2003/04 1899/4173 46.13 (44.12-48.16)   1219/5294 23.11 (21.60-24.70)   
DHS  2004/05 775/1880 45.00 (41.99-48.04) 0.3276 1328/7704 19.08 (17.68-20.56) 0.0005 
AIS  2007/08 1677/4665 40.66 (38.71-42.64) 0.3032 1180/6789 20.63 (19.10-22.25) 0.0898 
DHS  2010 733/1750 44.67 (41.67-47.72) 0.0160 1501/7585 22.76 (21.45-24.12) 0.0263 
AIS  2011/12 2475/6060 43.36 (41.55-45.18) 0.3559 1626/8237 21.86 (20.56-23.22) 0.4191 

UGA 

DHS  2000/01 437/1381 29.03 (25.96-32.29)   855/5483 13.80 (12.34-15.39)   
DHS  2006 605/1708 35.67 (33.01-38.42) <0.0001 979/6221 16.03 (14.85-17.29) 0.0026 
DHS  2011 531/1575 32.24 (29.18-35.45) 0.0597 966/6174 15.06 (14.03-16.14) 0.1930 
DHS  2016 1483/3722 41.04 (38.98-43.14) 0.0002 2670/13713 20.06 (19.07-21.09) <0.0001 

ZAM 
DHS  2001/02 688/1558 44.95 (41.96-47.97)   991/5643 17.55 (16.20-18.98)   
DHS  2007 1742/4446 37.89 (36.01-39.81) 0.0071 997/5321 16.93 (15.62-18.32) 0.5937 
DHS  2013/14 4015/10139 39.56 (38.20-40.95) 0.0074 2518/12227 19.09 (18.01-20.22) 0.0013 

ZIM 

DHS  1999 746/1680 42.33 (39.65-45.06)   676/4178 13.84 (12.46-15.34)   
DHS  2005/06 1498/4300 34.90 (33.16-36.68) 0.0001 693/5838 11.45 (10.37-12.63) 0.0091 
DHS  2010/11 1692/4746 33.91 (32.25-35.62) 0.4624 863/6202 11.94 (10.95-13.01) 0.4529 
DHS  2015 2203/5628 37.25 (35.48-39.06) <0.0001 1172/7186 14.14 (12.97-15.40) 0.0012 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting non-regular sexual partnerships (n) among everyone who sexual intercourse in the past 12 months with data on this 
variable (N). Proportions (%) and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. The p-
values refer to results from logistic regressions with odds ratios of non-regular sexual partnerships calculated for one survey 
compared with the preceding one, adjusted for age. These were also adjusted for survey design and sampling weights. 
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Table 4.6: Condomless non-regular sexual intercourse among everyone with non-regular partners, eastern and 
southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 197/319 69.35 (60.41-77.04) 
 

455/603 86.38 (81.28-90.26) 
 

DHS  2005 190/442 49.08 (41.43-56.77) 0.0004 117/163 76.43 (64.70-85.16) 0.1389 
DHS  2011 391/1100 32.66 (28.23-37.41) 0.0004 329/532 71.51 (63.88-78.09) 0.3116 
DHS  2016 468/1129 49.01 (43.46-54.60) <0.0001 333/483 79.64 (73.17-84.87) 0.0672 

KEN 
DHS  2003 464/892 53.46 (49.57-57.31) 

 
744/1001 76.06 (72.63-79.19) 

 

DHS  2008/09 302/820 37.56 (32.89-42.48) <0.0001 630/1014 64.77 (60.63-68.69) <0.0001 
DHS  2014 896/3288 26.75 (24.62-29.00) <0.0001 889/1808 44.55 (41.23-47.92) <0.0001 

LES 
DHS  2004 NA [a] 

  
  1128/1794 60.68 (57.81-63.48) 

 

DHS  2009 595/1477 37.49 (34.34-40.74) 
 

723/1861 35.52 (33.11-38.00) <0.0001 
DHS  2014 356/1389 23.46 (20.76-26.40) <0.0001 447/1736 23.98 (21.73-26.39) <0.0001 

MAL 

DHS  2000 496/828 60.69 (56.40-64.82) 
 

699/990 71.37 (67.71-74.77) 
 

DHS  2004 342/632 53.40 (48.23-58.49) 0.0302 552/763 69.97 (65.79-73.85) 0.2916 
DHS  2010 596/1352 44.29 (40.92-47.72) 0.0035 831/1456 54.05 (50.66-57.40) <0.0001 
DHS  2015/16 505/1968 26.65 (24.25-29.19) <0.0001 1182/2455 51.17 (48.33-54.00) 0.2016 

MOZ 

DHS  2003 715/1156 66.60 (62.94-70.07) 
 

1694/2335 75.02 (72.12-77.70) 
 

AIS  2009 860/1599 60.84 (56.21-65.28) 0.0450 643/1043 67.44 (63.37-71.27) 0.0006 
DHS  2011 946/1770 59.53 (56.26-62.71) 0.6381 1580/2624 65.82 (62.80-68.72) 0.5403 
AIS  2015 980/2005 56.67 (53.03-60.23) 0.2846 847/1511 59.62 (55.90-63.23) 0.0029 

NAM 
DHS  2000 408/1259 31.90 (28.19-35.84) 

 
1414/2477 57.23 (53.17-61.21) 

 

DHS  2006/07 342/1621 21.69 (19.16-24.44) <0.0001 1286/3149 37.79 (35.43-40.22) <0.0001 
DHS  2013 405/1829 20.17 (18.00-22.53) 0.2872 1340/3589 34.49 (32.45-36.59) 0.0257 

RWA 

DHS  2000 90/223 48.70 (40.36-57.12) 
 

296/368 85.13 (79.08-89.65) 
 

DHS  2005 247/396 65.15 (59.54-70.37) 0.0062 398/499 80.35 (75.98-84.10) 0.1720 
DHS  2010 207/581 36.86 (32.83-41.07) <0.0001 458/736 63.75 (59.97-67.37) <0.0001 
DHS  2014/15 217/656 33.95 (30.12-37.99) 0.2945 531/1035 52.45 (49.13-55.76) <0.0001 

TAN 

AIS  2003/04 972/1892 50.13 (47.02-53.25) 
 

770/1216 61.91 (58.01-65.66) 
 

DHS  2004/05 391/775 48.88 (44.08-53.72) 0.5943 907/1327 67.19 (63.58-70.61) 0.0770 
AIS  2007/08 815/1676 46.68 (43.49-49.89) 0.5544 701/1178 57.27 (53.87-60.60) <0.0001 
DHS  2010 335/731 42.75 (38.14-47.5) 0.2059 890/1500 58.27 (55.10-61.36) 0.6254 
AIS  2011/12 1031/2469 39.85 (37.09-42.68) 0.2527 815/1624 49.60 (46.30-52.91) 0.0002 

UGA 

DHS  2000/01 158/437 39.55 (34.45-44.90) 
 

485/854 61.72 (57.00-66.23) 
 

DHS  2006 252/605 41.67 (37.47-45.99) 0.5551 628/973 65.15 (61.54-68.59) 0.2901 
DHS  2011 202/531 38.39 (33.32-43.72) 0.3177 514/966 54.52 (50.57-58.42) 0.0001 
DHS  2016 644/1483 42.72 (39.73-45.77) 0.1638 1674/2670 62.69 (60.45-64.87) 0.0005 

ZAM 
DHS  2001/02 392/688 55.67 (51.18-60.07) 

 
662/988 66.92 (63.32-70.34) 

 

DHS  2007 862/1740 50.03 (47.15-52.91) 0.0405 612/995 62.57 (58.84-66.16) 0.0829 
DHS  2013/14 1844/4015 45.34 (43.32-47.38) 0.0083 1453/2518 58.77 (56.24-61.26) 0.0963 

ZIM 

DHS  1999 248/746 29.50 (25.54-33.80) 
 

427/671 57.50 (52.96-61.91) 
 

DHS  2005/06 444/1497 28.51 (24.74-32.60) 0.6348 386/693 54.35 (49.36-59.25) 0.3553 
DHS  2010/11 431/1692 23.38 (21.15-25.77) 0.0503 389/863 42.35 (38.61-46.19) 0.0003 
DHS  2015 392/2203 17.82 (15.95-19.84) 0.0005 413/1172 35.27 (32.07-38.60) 0.0102 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting not using condoms during the non-regular casual sexual intercourse (n) among everyone who reported non-regular 
sexual intercourse in the past 12 months with data on this variable (N). Proportions (%) and 95% confidence intervals (95% CI) 
were adjusted for survey design and sampling weights. The p-values refer to results from logistic regressions with odds ratios of 
not using condoms during last non-regular sexual intercourse calculated for one survey compared with the preceding one, 
adjusted for age. These were also adjusted for survey design and sampling weights.  
[a] The Lesotho 2004 DHS only collected condom use information on females. 
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Table 4.7: Condomless non-regular sexual intercourse among everyone who had a sexual partner in the past 12 
months, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 197/1434 13.79 (10.84-17.40) 
 

455/9467 3.92 (3.26-4.72) 
 

DHS  2005 190/3197 4.18 (3.26-5.34) <0.0001 117/4199 2.08 (1.53-2.82) 0.0004 
DHS  2011 391/7708 3.14 (2.63-3.75) 0.0523 329/10390 2.80 (2.33-3.37) 0.0921 
DHS  2016 468/7186 5.50 (4.53-6.67) <0.0001 333/9894 2.92 (2.37-3.59) 0.6844 

KEN 
DHS  2003 464/2355 20.99 (19.05-23.07) 

 
744/5678 13.39 (12.38-14.47) 

 

DHS  2008/09 302/2329 13.15 (11.25-15.30) <0.0001 630/5995 11.70 (10.53-12.97) 0.0875 
DHS  2014 896/8698 10.74 (9.82-11.75) 0.0314 889/10671 8.65 (7.93-9.42) <0.0001 

LES 
DHS  2004 NA [a] 

   
1128/4910 21.62 (20.32-22.98) 

 

DHS  2009 595/2236 24.39 (22.19-26.73) 
 

723/5524 12.10 (11.22-13.05) <0.0001 
DHS  2014 356/2006 16.46 (14.49-18.62) <0.0001 447/4923 8.46 (7.58-9.44) <0.0001 

MAL 

DHS  2000 496/2306 21.31 (19.33-23.43) 
 

699/10292 6.34 (5.74-7.00) 
 

DHS  2004 342/2417 13.86 (12.36-15.51) <0.0001 552/9154 5.80 (5.22-6.44) 0.1891 
DHS  2010 596/4967 11.87 (10.78-13.06) 0.0127 831/16977 4.74 (4.30-5.22) 0.0689 
DHS  2015/16 505/5433 9.33 (8.43-10.31) <0.0001 1182/18316 6.75 (6.21-7.32) <0.0001 

MOZ 

DHS  2003 715/2105 34.23 (31.32-37.27) 
 

1694/9729 16.37 (15.23-17.59) 
 

AIS  2009 860/3568 24.24 (21.64-27.05) <0.0001 643/4606 12.44 (11.07-13.95) 0.0001 
DHS  2011 946/3118 30.69 (28.69-32.77) 0.0039 1580/10445 14.05 (13.04-15.13) 0.1002 
AIS  2015 980/4067 25.09 (22.96-27.34) 0.0007 847/5587 13.50 (12.20-14.91) 0.4795 

NAM 
DHS  2000 408/2069 19.84 (17.36-22.56) 

 
1414/4708 31.31 (28.76-33.98) 

 

DHS  2006/07 342/2731 13.04 (11.50-14.75) <0.0001 1286/6580 18.57 (17.44-19.76) <0.0001 
DHS  2013 405/2894 13.29 (11.88-14.84) 0.6870 1340/6693 19.42 (18.24-20.65) 0.1845 

RWA 

DHS  2000 90/1400 6.37 (4.98-8.10) 
 

296/5170 5.47 (4.80-6.22) 
 

DHS  2005 247/2391 10.41 (8.92-12.11) 0.0001 398/5851 6.51 (5.81-7.28) 0.0257 
DHS  2010 207/3181 6.51 (5.65-7.48) <0.0001 458/7565 5.98 (5.46-6.55) 0.2722 
DHS  2014/15 217/3295 6.50 (5.66-7.46) 0.6577 531/7976 6.52 (5.97-7.11) 0.1370 

TAN 

AIS  2003/04 972/4173 23.06 (21.26-24.97) 
 

770/5294 14.28 (13.15-15.49) 
 

DHS  2004/05 391/1880 22.00 (19.44-24.79) 0.3467 907/7704 12.81 (11.81-13.87) 0.0936 
AIS  2007/08 815/4665 18.97 (17.33-20.72) 0.3054 701/6789 11.80 (10.84-12.83) 0.2109 
DHS  2010 335/1750 19.09 (16.73-21.69) 0.9772 890/7585 13.26 (12.40-14.18) 0.0240 
AIS  2011/12 1031/6060 17.24 (15.89-18.68) 0.1367 815/8237 10.84 (9.96-11.78) 0.0003 

UGA 

DHS  2000/01 158/1381 11.48 (9.70-13.54) 
 

485/5483 8.51 (7.50-9.64) 
 

DHS  2006 252/1708 14.86 (13.01-16.93) 0.0044 628/6221 10.40 (9.57-11.30) 0.0017 
DHS  2011 202/1575 12.37 (10.47-14.56) 0.0685 514/6174 8.21 (7.43-9.07) 0.0003 
DHS  2016 644/3722 17.53 (16.05-19.12) 0.0021 1674/13713 12.57 (11.88-13.30) <0.0001 

ZAM 
DHS  2001/02 392/1558 25.02 (22.55-27.67) 

 
662/5643 11.73 (10.74-12.80) 

 

DHS  2007 862/4446 18.94 (17.55-20.41) 0.0013 612/5321 10.57 (9.68-11.53) 0.5089 
DHS  2013/14 1844/10139 17.94 (17.03-18.89) 0.3224 1453/12227 11.22 (10.48-12.00) 0.0899 

ZIM 

DHS  1999 248/1680 12.49 (10.78-14.43) 
 

427/4178 7.86 (6.97-8.85) 
 

DHS  2005/06 444/4300 9.94 (8.53-11.56) 0.0995 386/5838 6.22 (5.47-7.08) 0.0086 
DHS  2010/11 431/4746 7.93 (7.09-8.85) 0.0855 389/6202 5.06 (4.50-5.68) 0.0291 
DHS  2015 392/5628 6.64 (5.88-7.49) 0.0549 413/7186 4.99 (4.40-5.66) 0.6293 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting not using condoms during the non-regular casual sexual intercourse (n) among everyone who reported any sexual 
partner in the past 12 months with (N). Proportions (%) and 95% confidence intervals (95% CI) were adjusted for survey design 
and sampling weights. The p-values refer to results from logistic regressions with odds ratios of not using condoms during last 
non-regular sexual intercourse calculated for one survey compared with the preceding one, adjusted for age. These were also 
adjusted for survey design and sampling weights.  
[a] The Lesotho 2004 DHS only collected condom use information on females. 
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Figure 4.6A: Trends in casual sexual partnerships among males (15-49 years), eastern and southern Africa. 
Casual sexual partnerships were defined as reporting at least one casual sexual partner in the past 12. Dates refer to 
the mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different survey types 
are linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public healthcare 
sector in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding treatment 
eligibility criteria; see Table 4.2).  
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Figure 4.6B: Trends in casual sexual partnerships among females (15-49 years), eastern and southern Africa. 
Casual sexual partnerships were defined as reporting at least one casual sexual partner in the past 12. Dates refer to 
the mid-points of the survey data collection period. Data from AIS are indicated in red. Data from different survey types 
are linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public healthcare 
sector in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding treatment 
eligibility criteria; see Table 4.2).  
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Figure 4.7A: Trends in condomless sex with the last casual sexual partner among males (15-49 years), eastern and 
southern Africa. 
The condom use refers to the last sexual intercourse in the past 12 months with a casual partner among everyone who 
had such a casual in the past 12 months. Dates refer to the mid-points of the survey data collection period. Data from 
AIS are indicated in red. Data from different survey types are linked with dashed lines. Shaded areas indicate the years 
in which ART was introduced into the public healthcare sector in each country and from when 30% of adult PLHIV (15+ 
years) were in treatment (disregarding treatment eligibility criteria; see Table 4.2).  
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Figure 4.7B: Trends in condomless sex with the last casual sexual partner among females (15-49 years), eastern and 
southern Africa. 
The condom use refers to the last sexual intercourse in the past 12 months with a casual partner among everyone who 
had such a casual in the past 12 months. Dates refer to the mid-points of the survey data collection period. Data from 
AIS are indicated in red. Data from different survey types are linked with dashed lines. Shaded areas indicate the years 
in which ART was introduced into the public healthcare sector in each country and from when 30% of adult PLHIV (15+ 
years) were in treatment (disregarding treatment eligibility criteria; see Table 4.2).  
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Figure 4.8A: Trends in age at first sex before the age of 18 years among males (20-29 years), eastern and southern 
Africa. 
The sample included males aged 20-29 years who reported ever having had sexual intercourse. Dates refer to the mid-
points of the survey data collection period. Data from AIS are indicated in red. Data from different survey types are 
linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public healthcare sector 
in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding treatment eligibility 
criteria; see Table 4.2).  
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Figure 4.8B: Trends in age at first sex before the age of 18 years among females (20-29 years), eastern and southern 
Africa. 
The sample included females aged 20-29 years who reported ever having had sexual intercourse. Dates refer to the mid-
points of the survey data collection period. Data from AIS are indicated in red. Data from different survey types are 
linked with dashed lines. Shaded areas indicate the years in which ART was introduced into the public healthcare sector 
in each country and from when 30% of adult PLHIV (15+ years) were in treatment (disregarding treatment eligibility 
criteria; Table 4.2).  
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Table 4.8: Casual sexual partnerships, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 33/1312 3.82 (2.50-5.81)   88/9393 1.14 (0.79-1.65)   
DHS  2005 141/3194 2.65 (2.01-3.48) 0.0513 28/4193 0.32 (0.18-0.55) 0.0002 
DHS  2011 345/7700 3.10 (2.59-3.71) 0.3448 83/10374 0.64 (0.42-0.97) 0.0486 
DHS  2016 356/7182 3.26 (2.62-4.06) 0.4962 55/9888 0.55 (0.36-0.84) 0.6829 

KEN 
DHS  2003 232/2218 10.81 (9.21-12.64)   54/5578 0.88 (0.64-1.20)   
DHS  2008/09 152/2327 6.57 (5.25-8.19) 0.0004 65/5964 1.28 (0.85-1.92) 0.1574 
DHS  2014 741/8664 9.68 (8.75-10.69) 0.0012 147/10643 1.38 (1.10-1.72) 0.7458 

LES 
DHS  2004 71/1701 4.58 (3.45-6.05)   43/4829 0.74 (0.50-1.11)   
DHS  2009 256/2236 11.28 (9.86-12.88) <0.0001 139/5513 2.86 (2.33-3.50) <0.0001 
DHS  2014 274/2005 14.09 (12.07-16.38) 0.0347 175/4918 3.49 (2.92-4.17) 0.1569 

MAL 

DHS  2000 188/2238 8.84 (7.45-10.45)   46/10267 0.41 (0.28-0.59)   
DHS  2004 147/2358 6.48 (5.35-7.82) 0.0367 47/9133 0.44 (0.31-0.64) 0.7813 
DHS  2010 211/4951 4.67 (3.94-5.53) 0.0067 43/16925 0.29 (0.18-0.45) 0.1213 
DHS  2015/16 349/5428 6.38 (5.63-7.23) 0.0079 118/18310 0.62 (0.47-0.80) 0.0044 

MOZ 

DHS  2003 442/1882 23.97 (21.12-27.06)   1007/9722 10.26 (9.30-11.3)   
AIS  2009 476/3520 11.65 (10.04-13.48) <0.0001 144/4542 2.79 (2.27-3.43) <0.0001 
DHS  2011 960/3114 25.20 (23.50-26.98) <0.0001 605/10397 5.39 (4.87-5.97) <0.0001 
AIS  2015 759/4065 16.33 (14.32-18.57) <0.0001 334/5582 5.28 (4.41-6.31) 0.8416 

NAM 
DHS  2000 342/1878 14.51 (11.06-18.81)   60/4668 1.41 (0.97-2.04)   
DHS  2006/07 512/2727 18.97 (16.70-21.47) 0.0478 76/6570 1.23 (0.93-1.64) 0.5760 
DHS  2013 438/2889 14.49 (12.84-16.32) 0.0049 93/6683 1.16 (0.89-1.51) 0.7742 

RWA 

DHS  2000 98/1338 6.06 (4.78-7.65)   68/5027 1.24 (0.94-1.62)   
DHS  2005 91/2323 3.69 (3.00-4.53) 0.0024 40/5811 0.63 (0.46-0.88) 0.0035 
DHS  2010 141/3174 4.24 (3.58-5.02) 0.7127 53/7517 0.74 (0.57-0.97) 0.4425 
DHS  2014/15 121/3295 3.52 (2.85-4.34) 0.2690 62/7942 0.69 (0.52-0.94) 0.7588 

TAN 

AIS  2003/04 892/4161 20.54 (19.09-22.07)   180/5284 3.34 (2.86-3.91)   
DHS  2004/05 413/1879 24.40 (22.13-26.83) 0.0069 150/7688 2.34 (1.93-2.83) 0.0070 
AIS  2007/08 525/4662 13.37 (12.19-14.64) <0.0001 117/6782 2.02 (1.65-2.47) 0.3574 
DHS  2010 173/1744 11.51 (9.75-13.53) 0.0921 81/7567 1.14 (0.87-1.49) 0.0009 
AIS  2011/12 603/6052 10.62 (9.63-11.69) 0.3334 129/8229 1.52 (1.23-1.87) 0.0876 

UGA 

DHS  2000/01 67/1307 4.29 (3.17-5.79)   33/5400 0.54 (0.34-0.86)   
DHS  2006 155/1702 9.49 (7.61-11.77) <0.0001 78/6189 1.48 (1.15-1.91) 0.0001 
DHS  2011 110/1571 7.00 (5.53-8.83) 0.0572 102/6163 1.80 (1.41-2.30) 0.2755 
DHS  2016 413/3722 11.30 (10.12-12.59) 0.0006 250/13696 1.90 (1.64-2.20) 0.7304 

ZAM 
DHS  2001/02 195/1464 14.09 (12.11-16.34)   42/5595 0.76 (0.56-1.04)   
DHS  2007 342/4439 7.56 (6.72-8.50) <0.0001 54/5295 0.91 (0.66-1.25) 0.3081 
DHS  2013/14 498/10127 5.17 (4.50-5.93) <0.0001 66/12198 0.55 (0.41-0.75) 0.0327 

ZIM 

DHS  1999 79/1567 6.22 (4.86-7.93)   56/4106 1.53 (1.08-2.16)   
DHS  2005/06 200/4289 4.77 (4.05-5.61) 0.0893 28/5824 0.45 (0.30-0.69) <0.0001 
DHS  2010/11 241/4742 5.17 (4.44-6.00) 0.3053 45/6188 0.58 (0.41-0.81) 0.3848 
DHS  2015 391/5626 6.64 (5.86-7.52) 0.0045 67/7182 0.74 (0.51-1.07) 0.3503 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting casual sexual partnerships (n) among everyone who sexual intercourse in the past 12 months with data on this variable 
(N). Proportions (%) and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. The p-values 
refer to results from logistic regressions with odds ratios of casual sexual partnerships calculated for one survey compared with 
the preceding one, adjusted for age. These were also adjusted for survey design and sampling weights.  
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Table 4.9: Condomless casual sexual intercourse among everyone who had a casual sexual partner in the past 12 
months, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 15/30 42.92 (23.10-65.30) 
 

55/83 82.86 (65.57-92.47) 
 

DHS  2005 56/141 51.51 (38.04-64.77) 0.2640 10/28 42.74 (19.34-69.91) 0.0266 
DHS  2011 85/345 18.01 (12.24-25.69) <0.0001 21/82 39.59 (22.35-59.87) 0.9319 
DHS  2016 109/355 34.16 (26.04-43.33) 0.0047 29/54 68.74 (48.69-83.60) 0.0721 

KEN 
DHS  2003 92/219 42.91 (35.20-50.98) 

 
36/53 65.72 (48.18-79.81) 

 

DHS  2008/09 44/152 27.68 (19.99-36.96) 0.0190 35/65 60.11 (46.11-72.64) 0.6374 
DHS  2014 166/738 20.81 (17.32-24.80) 0.1943 55/146 30.98 (22.56-40.88) 0.0014 

LES 
DHS  2004 NA [a] 

   
23/42 55.74 (34.56-75.02) 

 

DHS  2009 108/256 38.09 (31.56-45.09) <0.0001 73/136 46.41 (35.93-57.21) 0.4310 
DHS  2014 69/274 17.98 (13.36-23.76) <0.0001 56/175 26.67 (20.16-34.38) 0.0014 

MAL 

DHS  2000 95/178 54.70 (44.86-64.18) 
 

30/45 71.21 (55.09-83.30) 
 

DHS  2004 71/141 54.52 (44.89-63.82) 0.9719 35/47 76.37 (59.68-87.59) 0.6806 
DHS  2010 77/210 37.70 (29.34-46.86) 0.0104 24/43 50.93 (28.95-72.56) 0.0876 
DHS  2015/16 80/349 23.28 (18.37-29.03) 0.0081 58/118 53.73 (40.05-66.88) 0.9063 

MOZ 

DHS  2003 260/375 76.22 (71.11-80.68) 
 

787/1002 80.98 (77.39-84.12) 
 

AIS  2009 224/469 57.18 (49.71-64.34) <0.0001 95/144 72.11 (62.55-80.01) 0.0681 
DHS  2011 483/959 54.98 (51.19-58.72) 0.5285 386/604 70.91 (66.62-74.86) 0.6079 
AIS  2015 321/758 50.62 (43.85-57.36) 0.3096 198/334 62.51 (54.06-70.27) 0.0710 

NAM 
DHS  2000 45/332 16.18 (11.61-22.10) 

 
17/60 35.17 (20.98-52.57) 

 

DHS  2006/07 92/512 16.58 (12.88-21.08) 0.8933 23/76 30.96 (18.47-47.03) 0.9607 
DHS  2013 66/438 14.02 (10.67-18.20) 0.4328 25/91 19.50 (12.29-29.51) 0.0566 

RWA 

DHS  2000 42/94 55.47 (42.77-67.48) 
 

58/66 90.20 (76.17-96.36) 
 

DHS  2005 49/91 55.84 (45.63-65.58) 0.9826 34/40 86.46 (71.92-94.09) 0.5565 
DHS  2010 37/140 27.74 (20.63-36.17) <0.0001 35/53 67.81 (54.73-78.59) 0.0424 
DHS  2014/15 43/121 35.84 (27.89-44.67) 0.1585 31/62 52.79 (39.94-65.27) 0.0864 

TAN 

AIS  2003/04 430/889 46.05 (42.17-49.97) 
 

109/178 62.66 (54.66-70.02) 
 

DHS  2004/05 192/413 41.53 (35.45-47.88) 0.1489 93/150 61.37 (51.10-70.73) 0.8537 
AIS  2007/08 262/525 49.28 (43.85-54.73) 0.0229 66/117 54.93 (44.31-65.12) 0.3680 
DHS  2010 64/172 39.30 (30.43-48.94) 0.0536 50/81 56.72 (44.69-68.00) 0.8119 
AIS  2011/12 243/603 39.52 (33.99-45.32) 0.9197 62/129 51.56 (41.59-61.41) 0.5364 

UGA 

DHS  2000/01 18/59 33.75 (22.76-46.83) 
 

19/31 67.84 (45.43-84.24) 
 

DHS  2006 57/154 36.35 (29.30-44.05) 0.7149 46/78 56.66 (44.96-67.66) 0.3933 
DHS  2011 42/110 41.03 (30.89-52.00) 0.4761 53/101 63.69 (50.77-74.89) 0.3531 
DHS  2016 174/413 40.92 (35.50-46.58) 0.9798 158/250 63.52 (56.88-69.68) 0.9902 

ZAM 
DHS  2001/02 99/183 53.12 (44.70-61.37) 

 
27/42 62.50 (46.68-76.05) 

 

DHS  2007 146/342 42.18 (36.10-48.50) 0.0419 33/53 61.06 (43.95-75.82) 0.9224 
DHS  2013/14 235/498 44.47 (38.64-50.45) 0.6867 33/66 48.20 (33.87-62.83) 0.1368 

ZIM 

DHS  1999 13/72 13.57 (7.77-22.62) 
 

15/53 28.49 (16.89-43.84) 
 

DHS  2005/06 54/200 22.70 (16.78-29.96) 0.1005 14/28 48.59 (29.30-68.30) 0.1189 
DHS  2010/11 39/240 13.23 (9.23-18.60) 0.0233 20/45 37.50 (23.36-54.15) 0.3962 
DHS  2015 46/390 11.52 (8.67-15.15) 0.5773 15/67 24.26 (14.16-38.34) 0.1878 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting condom use during the last casual sexual intercourse (n) among everyone who reported casual sexual intercourse in the 
past 12 months with data on this variable (N). Proportions (%) and 95% confidence intervals (95% CI) were adjusted for survey 
design and sampling weights. The p-values refer to results from logistic regressions with odds ratios of not using condoms during 
last non-regular sexual intercourse calculated for one survey compared with the preceding one, adjusted for age. These were also 
adjusted for survey design and sampling weights.  
[a] The Lesotho 2004 DHS only collected condom use information on females. 
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Table 4.10: Age at first sex before the age of 18 years, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 192/560 32.65 (27.18-38.65)   2802/4547 63.60 (60.98-66.13)   
DHS  2005 351/1203 25.28 (22.09-28.77) 0.0155 2626/4127 66.79 (64.32-69.18) 0.0807 
DHS  2011 833/3045 24.53 (21.95-27.32) 0.9626 2946/5150 59.43 (57.05-61.78) <0.0001 
DHS  2016 656/2717 21.70 (19.23-24.40) 0.1734 2690/4762 57.94 (55.16-60.66) 0.4181 

KEN 

DHS 1997 735/992 73.30 (69.75-76.56)   1651/2676 63.43 (61.06-65.74)   
DHS  2003 657/1062 64.44 (61.22-67.52) 0.0002 1462/2775 54.64 (52.02-57.23) <0.0001 
DHS  2008/09 635/1006 60.55 (55.50-65.39) 0.1824 1519/2898 50.92 (47.49-54.34) 0.0882 
DHS  2014 2233/3572 63.39 (61.19-65.54) 0.2217 5898/10622 51.18 (49.36-52.99) 0.8040 

LES 
DHS  2004 392/789 49.45 (45.41-53.51)   963/2297 40.78 (38.45-43.16)   
DHS  2009 619/1028 60.21 (56.65-63.67) 0.0002 1230/2616 46.06 (43.70-48.45) 0.0015 
DHS  2014 547/872 62.79 (58.80-66.61) 0.3173 1025/2277 43.50 (40.59-46.45) 0.1771 

MAL 

DHS  2000 598/1081 52.41 (48.75-56.05)   3421/5209 64.30 (62.37-66.20)   
DHS  2004 550/1127 46.90 (43.73-50.10) 0.0551 2958/4820 58.38 (56.50-60.24) <0.0001 
DHS  2010 1057/2091 51.25 (48.34-54.14) 0.0857 5306/8400 61.85 (60.22-63.45) 0.0020 
DHS  2015/16 1142/2246 49.89 (47.21-52.57) 0.2791 5369/8718 61.15 (59.75-62.53) 0.4096 

MOZ 

DHS 1997 366/604 52.39 (45.86-58.83)   2432/3198 80.25 (77.73-82.55)   
DHS  2003 532/795 66.28 (62.01-70.31) 0.0005 3556/4609 78.81 (77.24-80.30) 0.3399 
AIS  2009 852/1359 62.28 (58.03-66.36) 0.2043 1508/2072 74.18 (71.27-76.90) 0.0027 
DHS  2011 815/1181 68.37 (64.89-71.66) 0.0338 3760/4775 79.10 (77.48-80.64) 0.0020 
AIS  2015 1066/1602 67.67 (64.55-70.64) 0.7243 1786/2454 74.87 (72.51-77.09) 0.0020 

NAM 
DHS  2000 608/954 64.31 (60.08-68.34)   1044/2263 44.48 (41.26-47.75)   
DHS  2006/07 798/1335 60.65 (57.26-63.95) 0.3125 1480/3180 44.92 (42.75-47.10) 0.7207 
DHS  2013 755/1301 57.44 (54.19-60.62) 0.1323 1352/3041 40.92 (38.88-42.98) 0.0051 

RWA 

DHS  2000 202/627 33.88 (29.81-38.20)   845/2738 31.92 (29.78-34.15)   
DHS  2005 412/1113 36.70 (33.55-39.95) 0.4745 882/2933 29.70 (27.99-31.47) 0.1697 
DHS  2010 474/1616 29.82 (27.45-32.31) 0.0186 876/3714 23.70 (22.25-25.22) <0.0001 
DHS  2014/15 376/1414 26.39 (23.89-29.04) 0.0811 798/3603 22.05 (20.60-23.57) 0.0664 

TAN 

DHS 1996 364/604 58.63 (54.25-62.88)   1836/2927 62.81 (60.16-65.39)   
DHS 1990 530/957 58.58 (53.20-63.76) 0.9093 930/1425 68.38 (64.23-72.26) 0.0248 
AIS  2003/04 754/1748 43.61 (40.88-46.38) <0.0001 1467/2531 57.30 (54.88-59.69) <0.0001 
DHS  2004/05 344/748 48.26 (44.00-52.55) 0.0942 2140/3467 64.29 (61.99-66.52) <0.0001 
AIS  2007/08 713/1655 46.66 (43.61-49.73) 0.5704 1646/2860 60.15 (57.74-62.52) 0.0122 
DHS  2010 281/621 47.93 (43.37-52.53) 0.6494 1792/3099 61.51 (59.11-63.87) 0.4229 
AIS  2011/12 928/2247 44.31 (41.58-47.08) 0.1659 1802/3428 53.11 (50.43-55.77) <0.0001 
DHS 2015/16 474/995 49.87 (46.17-53.56) 0.0156 2469/4202 60.62 (58.55-62.65) <0.0001 

UGA 

DHS 1995 444/715 60.62 (56.77-64.34)   2040/2803 73.86 (71.63-75.98)   
DHS  2000/01 230/602 38.98 (34.72-43.41) <0.0001 1857/2783 68.58 (66.36-70.73) 0.0010 
DHS  2006 355/681 51.85 (47.56-56.12) 0.0001 1977/2921 68.87 (66.67-70.99) 0.8223 
DHS  2011 279/639 43.86 (39.33-48.49) 0.0210 1859/3101 62.74 (60.52-64.91) 0.0001 
DHS  2016 804/1561 50.90 (47.93-53.86) 0.0316 3973/6474 60.01 (58.27-61.72) 0.0504 

ZAM 

DHS 1996 465/607 75.30 (71.02-79.14)   2222/3008 71.71 (69.72-73.61)   
DHS  2001/02 418/665 61.20 (56.52-65.68) <0.0001 1959/2895 65.65 (63.45-67.78) 0.0001 
DHS  2007 1094/1894 55.54 (52.70-58.35) 0.0351 1679/2659 61.96 (59.38-64.47) 0.0400 
DHS  2013/14 2081/3900 50.96 (48.91-53.01) 0.0062 3275/5498 58.95 (57.13-60.75) 0.0537 

ZIM 

DHS 1994 263/621 39.90 (35.40-44.57)  947/1945 46.43 (43.71-49.16)  
DHS  1999 289/761 35.65 (31.41-40.13) 0.2607 832/2053 37.98 (35.36-40.67) <0.0001 
DHS  2005/06 662/2070 30.86 (28.61-33.20) 0.0308 1295/3008 42.18 (40.10-44.28) 0.0147 
DHS  2010/11 592/2098 26.94 (24.91-29.07) 0.0409 1330/3188 40.25 (38.26-42.27) 0.2621 
DHS  2015 705/2200 31.31 (28.87-33.85) 0.0132 1353/3107 45.27 (42.89-47.67) 0.0009 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) are unadjusted numbers of people 
reporting age at first sex before 18 (n) among everyone who reported sexual intercourse before, aged 20-29 years (N). Proportions 
(%) and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. P-values refer to results from 
logistic regressions with odds ratios of age at first sex before 18 calculated for one survey compared with the preceding one, 
adjusted for age, also adjusted for survey design and sampling weights.  
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4.3.6 Sensitivity analysis: Analysis by HIV status 
 

Trends over time in multiple sexual partnerships, non-regular partnerships, and condom use during last non-

regular sex by HIV status for the five countries with HIV status data are presented Figure 4.9, Figure 4.10, and 

Figure 4.11. Results from testing for interactions by HIV status in regressions are presented in Table 4.11. 

 

Trends for those HIV-positive and HIV-negative tended to be similar. Levels of multiple partnerships tended to 

be higher among those HIV-positive (Figure 4.9). Only in Tanzania there was a markedly different trend 

between those HIV-positive and HIV-negative, although this interaction was not significant (Table 4.11). For 

non-regular partnerships, levels among those HIV-negative tended to be higher among males but lower among 

females (Figure 4.10), while trends were generally similar (with the exceptions of Zimbabwe among males and 

Lesotho among females). For condom use with the last non-regular partner, significant interactions were 

indicated for Lesotho (males) and Zimbabwe (females) (Table 4.11). However, the direction of the trend was the 

same; only the magnitude of increase varied by HIV status.  
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Table 4.11: Interaction of sexual risk behaviour and HIV status, eastern and southern Africa. 
  Males Females 

    Multiple 
partners 

Non-
regular 
partners 

Condom 
use non-
regular 
partners 

Multiple 
partners 

Non-
regular 
partners 

Condom 
use non-
regular 
partners 

Country Interaction p-value p-value p-value p-value p-value p-value 

Lesotho 

DHS  2004#HIV status       
DHS  2009#HIV status 0.4961 0.5222  0.8643 0.1478 0.4014 
DHS  2014#HIV status 0.7053 0.5545 0.0432 0.4989 0.9264 0.9617 
Overall interaction 0.5135 0.7810 0.0432 0.6780 0.2210 0.6087 

Malawi 

DHS  2004#HIV status       
DHS  2010#HIV status 0.6654 0.7215 0.9356 0.5970 0.5879 0.4014 
DHS  2015/16#HIV status 0.5037 0.8991 0.1851 0.4241 0.6119 0.9617 
Overall interaction 0.7996 0.8615 0.2344 0.7249 0.8439 0.0885 

Rwanda 

DHS  2005#HIV status       
DHS  2010#HIV status 0.2293 0.3055 0.3408 0.5044 0.5879 0.4014 
DHS  2014/15#HIV status 0.5893 0.6481 0.1011 0.5970 0.6119 0.9617 
Overall interaction 0.4363 0.5892 0.2606 0.2314 0.7608 0.6970 

Tanzania 

AIS  2003/04#HIV status       
AIS  2007/08#HIV status 0.0910 0.7654 0.0539 0.9591 0.5879 0.4014 
AIS  2011/12#HIV status 0.5068 0.8558 0.2434 0.3686 0.6119 0.9617 
Overall interaction 0.2399 0.9532 0.1424 0.6123 0.2710 0.2755 

Zimbabwe 

DHS  2005/06#HIV status       
DHS  2010/11#HIV status 0.2291 0.0198 0.5013 0.5287 0.5879 0.4014 
DHS  2015#HIV status 0.2217 0.0787 0.4024 0.2954 0.6119 0.9617 
Overall interaction 0.3993 0.0581 0.6756 0.5753 0.5688 0.0214 

For each country and by sex, a logistic regression was estimated with one sexual behaviour variable as the outcome and age, the 
survey, HIV status, and an interaction term between survey and HIV status as independent variables. The p-values refer to the 
individual interactions of the surveys and the interaction as a whole. Samples included everyone who reported sexual activity in 
the past 12 months. Regressions adjusted for survey design and sampling weights.  
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Figure 4.9A: Trends in multiple sexual partnerships among males (15-49 years) by HIV status, eastern and southern 
Africa.  
Multiple sexual partnerships were defined as reporting more than one sexual partner in the past 12 months. Dates refer 
to the mid-points of the survey data collection period.  
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Figure 4.9B: Trends in multiple sexual partnerships among females (15-49 years) by HIV status, eastern and southern 
Africa.  
Multiple sexual partnerships were defined as reporting more than one sexual partner in the past 12 months. Dates refer 
to the mid-points of the survey data collection period.  
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Figure 4.10A: Trends in non-regular sexual partnerships among males (15-49 years) by HIV status, eastern and 
southern Africa.  
Non-regular sexual partnerships were defined as reporting at least one sexual partner in the past 12 months who the 
participant was not married to and did not live with. Dates refer to the mid-points of the survey data collection period.  
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Figure 4.10B: Trends in non-regular sexual partnerships among females (15-49 years) by HIV status, eastern and 
southern Africa.  
Non-regular sexual partnerships were defined as reporting at least one sexual partner in the past 12 months who the 
participant was not married to and did not live with. Dates refer to the mid-points of the survey data collection period.   
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Figure 4.11A: Trends in condom use with the last non-regular sexual partners among males (15-49 years) by HIV 
status, eastern and southern Africa. 
The condom use refers to the last sexual intercourse in the past 12 months with a partner who the participant was not 
married to and did not live with among everyone who had such a non-regular partner in the past 12 months. Dates refer 
to the mid-points of the survey data collection period. 
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Figure 4.11B: Trends in condom use with the last non-regular sexual partners among females (15-49 years) by HIV 
status, eastern and southern Africa. 
The condom use refers to the last sexual intercourse in the past 12 months with a partner who the participant was not 
married to and did not live with among everyone who had such a non-regular partner in the past 12 months. Dates refer 
to the mid-points of the survey data collection period.  
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4.3.7 Sensitivity analysis: Including non-sexually active individuals 
 

Table 4.12 and Figure 4.12 presents trends in reporting of having had sex before. The trends in sexual activity 

reflect, to a large degree, the trends in age of sexual debut presented in Figure 4.8. Particularly in earlier surveys 

among males (Figure 4.12A), there were declines in the proportion of those reporting sexual debut, often 

correlating with decreasing proportions reporting an age of first sex before the age of 18 (Figure 4.8A), while 

trends among females were less pronounced (Figure 4.12B). Generally, changes tended to be small in absolute 

terms. More importantly, decreases in the proportion reporting sexual debut tended not to occur between later 

surveys (exceptions were Malawi, and Namibia for males). This means it is unlikely that the conclusions drawn 

from the main analyses of recent increases in potentially sexual behaviour are invalid due to overall decreases 

in sexual activity in recent surveys.  

 

Proportions and statistical differences over time for multiple and non-regular sexual partnerships and age at 

first sex before 18 years were estimated including those who have not had sex before and who have not had sex 

in the past 12 months (who were recorded as not reporting multiple or non-regular partnerships). The results 

are presented in Table 4.13 (multiple partnerships), Table 4.14 (non-regular partnerships), and Table 4.15 (age 

at first sex). Generally, there is limited evidence that the conclusions drawn in the main analysis were biased by 

restricting the sample to those sexually active. The same trends appear in the sample including those not 

sexually active and similar statistical differences between surveys within countries tended to be found in this 

sample. There were few instances in which a difference between surveys was statistically significant in the 

sample that excludes those who have not had sex compared to the sample that included these (and vice versa). 

It was therefore concluded that no bias was introduced when analysing the sample excluding those who have 

not had sex before, which is better suited to represent trends in sexual behaviour. 
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Table 4.12: Having ever had sex, eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 1619/2336 67.15 (64.17-69.99)  11787/15356 77.17 (75.61-78.66)  
DHS  2005 3625/5468 63.12 (61.29-64.92) 0.0013 10609/14056 76.36 (74.98-77.69) 0.1500 
DHS  2011 8682/12858 64.14 (62.51-65.75) 0.9121 12541/16498 74.73 (73.39-76.03) 0.1678 
DHS  2016 7965/11578 66.94 (65.43-68.41) 0.9189 11962/15683 76.73 (75.30-78.10) 0.7805 

KEN 

DHS 1997 2775/3198 86.32 (84.84-87.67)  6591/7860 84.20 (83.09-85.25)  
DHS  2003 2766/3337 83.97 (82.34-85.48) 0.0238 6778/8176 83.01 (81.87-84.10) 0.0100 
DHS  2008/09 2718/3256 83.77 (81.84-85.52) 0.0793 7031/8438 83.29 (81.91-84.59) 0.3853 
DHS  2014 9921/12002 84.77 (83.85-85.64) 0.5363 26420/31038 85.70 (85.06-86.32) 0.1620 

LES 
DHS  2004 1995/2488 79.72 (77.84-81.47)  5879/7082 83.36 (82.21-84.45)  
DHS  2009 2572/2988 86.40 (84.89-87.77) <0.001 6508/7624 85.27 (84.17-86.29) 0.0064 
DHS  2014 2284/2626 87.03 (85.22-88.66) 0.9807 5689/6621 86.49 (85.45-87.46) 0.4157 

MAL 

DHS  2000 2603/2911 89.48 (87.58-91.12)  11839/13211 89.59 (88.83-90.30)  
DHS  2004 2712/3079 87.18 (85.33-88.83) 0.0008 10445/11675 88.86 (88.06-89.61) 0.0015 
DHS  2010 5785/6794 85.33 (84.11-86.47) 0.4193 19855/22995 86.42 (85.79-87.03) 0.0004 
DHS  2015/16 6053/7138 85.72 (84.68-86.70) 0.4950 21589/24562 88.28 (87.71-88.83) 0.0001 

MOZ 

DHS 1997 1818/2002 92.27 (89.94-94.09)  8027/8664 93.06 (91.71-94.21)  
DHS  2003 2259/2496 90.91 (89.40-92.23) 0.3496 11633/12405 94.31 (93.73-94.84) 0.0867 
AIS  2009 3788/4156 91.52 (90.05-92.79) 0.1278 5340/5631 95.51 (94.84-96.10) 0.2611 
DHS  2011 3177/3514 90.30 (88.97-91.48) 0.9724 12688/13745 92.25 (91.61-92.84) 0.0001 
AIS  2015 4248/4731 91.02 (90.02-91.93) 0.8924 6446/6938 93.80 (93.13-94.41) 0.0014 

NAM 
DHS  2000 2405/2692 89.31 (87.36-91.00)  5824/6682 85.36 (83.93-86.68)  
DHS  2006/07 3347/3889 86.30 (84.74-87.73) <0.001 8240/9750 83.67 (82.51-84.77) 0.0257 
DHS  2013 3321/3926 84.70 (83.11-86.16) 0.0269 7937/9121 86.02 (85.03-86.95) 0.0407 

RWA 

DHS  2000 1743/2526 68.97 (66.83-71.02)  7229/10416 70.62 (69.53-71.69)  
DHS  2005 3050/4406 69.15 (67.42-70.82) 0.0452 7775/11316 69.03 (67.98-70.05) <0.001 
DHS  2010 3949/5692 69.49 (68.06-70.88) 0.5243 9523/13665 70.02 (69.08-70.94) 0.7236 
DHS  2014/15 4000/5582 71.66 (70.23-73.04) 0.2808 9907/13494 73.77 (72.90-74.63) <0.001 

TAN 

DHS 1996 1684/2027 82.90 (80.96-84.68)  7027/8092 87.04 (85.96-88.06)  
DHS 1990 2633/3200 86.95 (85.05-88.65) <0.001 3427/4025 87.68 (85.98-89.21) 0.0292 
AIS  2003/04 4659/5659 82.87 (81.52-84.15) <0.001 5967/6857 86.88 (85.76-87.92) 0.0409 
DHS  2004/05 2108/2633 84.29 (82.46-85.96) 0.0395 8641/10326 86.93 (85.91-87.89) 0.8846 
AIS  2007/08 5140/6972 79.84 (78.48-81.13)  7584/9341 86.82 (85.90-87.69) 0.8587 
DHS  2010 1920/2527 80.88 (78.77-82.82) 0.3837 8347/10137 86.16 (85.25-87.03) 0.1265 
AIS  2011/12 6532/8329 81.90 (80.64-83.08) 0.6939 9203/10957 86.40 (85.45-87.30) 0.8822 
DHS 2015/16 2830/3513 83.25 (81.60-84.77) 0.0009 11285/13266 87.58 (86.79-88.34) 0.0055 

UGA 

DHS 1995 1660/1902 86.46 (84.23-88.42)  6294/7034 90.26 (89.14-91.27)  
DHS  2000/01 1561/1881 83.00 (80.64-85.13) 0.1513 6330/7237 88.28 (87.25-89.25) 0.0006 
DHS  2006 1948/2383 81.22 (79.29-83.01) 0.4288 7239/8527 85.34 (84.35-86.28) <0.001 
DHS  2011 1795/2188 81.83 (79.66-83.81) 0.4084 7350/8660 85.22 (84.21-86.17) 0.5767 
DHS  2016 4172/5043 82.49 (81.10-83.80) 0.2940 15827/18498 85.42 (84.67-86.15) 0.9528 

ZAM 

DHS 1996 1527/1717 88.18 (86.17-89.94)  7109/8002 88.20 (87.35-89.00)  
DHS  2001/02 1757/1969 89.72 (88.16-91.09) 0.7484 6768/7642 88.13 (87.08-89.11) 0.2435 
DHS  2007 5095/6001 83.83 (82.41-85.15) <0.001 6210/7142 86.67 (85.34-87.89) 0.0009 
DHS  2013/14 11496/13522 84.19 (83.31-85.03) 0.3421 14244/16383 86.61 (85.80-87.38) 0.8468 

ZIM 

DHS 1994 1565/2024 77.07 (74.59-79.38)  4919/6127 79.07 (77.70-80.38)  
DHS  1999 1829/2483 74.45 (72.29-76.49) 0.0020 4746/5904 79.30 (77.67-80.84) 0.3256 
DHS  2005/06 4978/6830 73.80 (72.34-75.20) 0.1116 7033/8898 79.24 (78.11-80.32) 0.6974 
DHS  2010/11 5294/7104 74.77 (73.34-76.15) 0.0052 7509/9171 81.88 (80.78-82.94) 0.4918 
DHS  2015 6177/8018 75.83 (74.58-77.03) 0.0047 8130/9955 81.51 (80.36-82.60) 0.6724 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting to have had sex (n) among everyone with data on this variable (N). Proportions (%) and 95% confidence intervals (95% 
CI) were adjusted for survey design and sampling weights. P-values refer to results from logistic regressions with odds ratios of 
having had sex calculated for one survey compared with the preceding one, adjusted for age, also adjusted for survey design and 
sampling weights. 
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Figure 4.12A: Trends in reporting of having had sex among males (15-49 years), eastern and southern Africa. 
The sample included males aged 15-49 years. Dates refer to the mid-points of the survey data collection period. Data 
from AIS are indicated in red. Data from different survey types are linked with dashed lines. Shaded areas indicate the 
years in which ART was introduced into the public healthcare sector in each country and from when 30% of adult PLHIV 
(15+ years) were in treatment (disregarding treatment eligibility criteria; see Table 4.2). 
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Figure 4.12B: Trends in reporting of having had sex among females (15-49 years), eastern and southern Africa. 
The sample included females aged 15-49 years. Dates refer to the mid-points of the survey data collection period. Data 
from AIS are indicated in red. Data from different survey types are linked with dashed lines. Shaded areas indicate the 
years in which ART was introduced into the public healthcare sector in each country and from when 30% of adult PLHIV 
(15+ years) were in treatment (disregarding treatment eligibility criteria; see Table 4.2). 
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Table 4.13: Multiple sexual partnerships (including those who never had sex before), eastern and southern 
Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 158/2336 6.54 (5.17-8.25) 
 

141/15352 1.03 (0.75-1.4) 
 

DHS  2005 176/5467 2.36 (1.87-2.98) <0.0001 15/8579 0.12 (0.06-0.26) <0.0001 
DHS  2011 562/12846 3.47 (2.97-4.05) 0.0069 73/16491 0.35 (0.22-0.54) 0.0171 
DHS  2016 443/11577 3.37 (2.81-4.04) 0.5497 47/15673 0.28 (0.18-0.44) 0.5199 

KEN 
DHS  2003 381/3345 11.71 (10.44-13.12) 

 
130/8170 1.74 (1.43-2.13) 

 

DHS  2008/09 340/3249 9.33 (8.08-10.76) 0.0123 102/8423 1.18 (0.91-1.55) 0.0239 
DHS  2014 1382/11997 12.70 (11.86-13.59) 0.0002 182/17124 1.21 (0.97-1.51) 0.8990 

LES 
DHS  2004 527/2486 21.01 (18.96-23.22) 

 
581/7090 7.71 (6.98-8.51) 

 

DHS  2009 660/2954 22.25 (20.29-24.34) 0.4107 493/7534 6.44 (5.71-7.25) 0.0304 
DHS  2014 666/2583 26.97 (24.43-29.68) 0.0056 430/6571 6.63 (5.87-7.49) 0.7730 

MAL 

DHS  2000 424/2918 14.56 (13.00-16.28) 
 

121/13220 0.78 (0.62-0.98) 
 

DHS  2004 300/3081 9.13 (7.90-10.52) <0.0001 97/11696 0.84 (0.67-1.04) 0.6971 
DHS  2010 651/6790 9.22 (8.40-10.11) 0.8528 132/22986 0.65 (0.53-0.81) 0.1216 
DHS  2015/16 969/7138 12.87 (11.85-13.97) <0.0001 285/24558 1.24 (1.07-1.45) <0.001 

MOZ 

DHS  2003 821/2497 30.24 (27.75-32.85) 
 

603/12405 4.92 (4.32-5.60) 
 

AIS  2009 840/4141 19.62 (17.40-22.05) <0.0001 180/5645 2.96 (2.39-3.67) 0.0002 
DHS  2011 1174/3498 29.25 (27.45-31.11) <0.0001 443/12897 2.93 (2.61-3.28) 0.8027 
AIS  2015 1028/4722 20.57 (18.72-22.56) <0.0001 222/6943 2.92 (2.33-3.64) 0.9884 

NAM 
DHS  2000 480/2706 16.39 (13.96-19.15) 

 
156/6701 1.96 (1.60-2.40) 

 

DHS  2006/07 415/3881 11.30 (9.94-12.82) 0.0004 144/9710 1.68 (1.31-2.15) 0.3505 
DHS  2013 388/3926 10.51 (9.25-11.92) 0.4319 213/9104 2.23 (1.86-2.67) 0.0543 

RWA 

DHS  2000 66/2531 2.35 (1.76-3.14) 
 

31/10410 0.27 (0.18-0.41) 
 

DHS  2005 119/4410 2.75 (2.23-3.38) 0.4584 37/11319 0.31 (0.22-0.44) 0.6082 
DHS  2010 227/5694 3.92 (3.45-4.46) 0.0013 79/13667 0.59 (0.47-0.75) 0.0028 
DHS  2014/15 252/5580 4.51 (3.96-5.13) 0.2372 99/13492 0.70 (0.56-0.87) 0.3078 

TAN 

AIS  2003/04 1114/5650 20.05 (18.74-21.42) 
 

327/6863 4.71 (4.13-5.36) 
 

DHS  2004/05 542/2629 22.59 (20.40-24.94) 0.0511 296/10326 3.31 (2.86-3.82) 0.0004 
AIS  2007/08 1061/6958 17.92 (16.74-19.18) 0.0001 196/9329 2.64 (2.25-3.08) 0.0348 
DHS  2010 472/2525 20.63 (18.54-22.89) 0.0360 291/10139 3.52 (2.99-4.15) 0.0119 
AIS  2011/12 1585/8334 20.78 (19.39-22.25) 0.9796 365/10943 3.78 (3.31-4.32) 0.5096 

UGA 

DHS  2000/01 363/1882 18.01 (15.93-20.30) 
 

137/7244 1.60 (1.29-1.99) 
 

DHS  2006 498/2383 20.50 (18.58-22.55) 0.1085 141/8516 1.77 (1.46-2.14) 0.5078 
DHS  2011 412/2190 18.61 (16.62-20.78) 0.1931 142/8658 1.60 (1.29-1.98) 0.4983 
DHS  2016 1063/5043 20.50 (19.16-21.90) 0.0953 430/18506 2.30 (2.04-2.60) 0.0037 

ZAM 
DHS  2001/02 407/1976 21.30 (19.29-23.45) 

 
146/7656 2.07 (1.73-2.48) 

 

DHS  2007 909/5988 14.43 (13.33-15.61) <0.0001 95/7142 1.20 (0.96-1.50) 0.0003 
DHS  2013/14 2101/13519 15.65 (14.78-16.57) 0.1525 263/16397 1.68 (1.42-1.99) 0.0184 

ZIM 

DHS  1999 344/2487 12.92 (11.46-14.54) 
 

103/5902 1.66 (1.33-2.06) 
 

DHS  2005/06 580/6840 8.99 (8.14-9.92) <0.0001 77/8902 0.88 (0.67-1.14) 0.0003 
DHS  2010/11 718/7019 10.66 (9.73-11.66) 0.0214 101/9055 1.11 (0.89-1.38) 0.1704 
DHS  2015 1163/8014 14.19 (13.28-15.16) <0.0001 127/9900 1.10 (0.88-1.38) 0.9754 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting multiple sexual partnerships (n) among everyone (including those who have not had sex before) (N). Proportions (%) 
and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. The p-values refer to results from 
logistic regressions with odds ratios of multiple sexual partnerships calculated for one survey compared with the preceding one, 
adjusted for age. These were also adjusted for survey design and sampling weights.  
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Table 4.14: Non-regular sexual partnerships (including those who never had sex before), eastern and southern 
Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 424/2336 15.83 (13.37-18.65) 
 

613/15344 3.04 (2.56-3.60) 
 

DHS  2005 444/5470 4.90 (4.16-5.76) <0.001 170/8593 1.45 (1.14-1.83) <0.0001 
DHS  2011 1106/12863 5.67 (5.06-6.36) 0.1327 543/16507 2.60 (2.21-3.06) <0.0001 
DHS  2016 1129/11578 6.88 (6.02-7.85) 0.0153 483/15683 2.40 (2.01-2.88) 0.5670 

KEN 
DHS  2003 895/3343 27.87 (25.88-29.95) 

 
1002/8181 12.29 (11.40-13.23) 

 

DHS  2008/09 821/3256 24.98 (22.99-27.07) 0.1209 1018/8438 12.83 (11.63-14.13) 0.3921 
DHS  2014 3294/12007 30.21 (28.80-31.66) <0.0001 1810/17112 12.29 (11.52-13.11) 0.3197 

LES 
DHS  2004 1128/2492 44.06 (41.66-46.49) 

 
1838/7084 25.41 (24.17-26.70) 

 

DHS  2009 1477/2988 48.84 (46.69-50.99) 0.0034 1861/7624 24.71 (23.44-26.02) 0.4539 
DHS  2014 1389/2626 53.44 (51.13-55.74) 0.0022 1736/6621 26.50 (25.03-28.03) 0.0739 

MAL 

DHS  2000 838/2913 28.04 (25.91-30.27) 
 

1024/13217 7.23 (6.64-7.88) 
 

DHS  2004 632/3081 19.99 (18.21-21.91) <0.0001 767/11686 6.46 (5.82-7.17) 0.0828 
DHS  2010 1370/6799 19.92 (18.53-21.39) 0.5262 1472/23007 6.57 (6.08-7.08) 0.6690 
DHS  2015/16 1968/7138 26.82 (25.39-28.29) <0.0001 2455/24562 9.93 (9.38-10.51) <0.0001 

MOZ 

DHS  2003 1158/2502 43.57 (40.36-46.84) 
 

2339/12393 17.30 (16.12-18.54) 
 

AIS  2009 1604/4158 34.58 (31.67-37.62) 0.0004 1049/5642 15.38 (13.88-17.02) 0.1383 
DHS  2011 1770/3514 45.97 (43.74-48.22) <0.0001 2624/13745 16.36 (15.39-17.38) 0.5965 
AIS  2015 2007/4733 38.67 (36.42-40.97) <0.0001 1512/6938 18.13 (16.62-19.74) 0.0495 

NAM 
DHS  2000 1266/2700 47.25 (43.70-50.83) 

 
2494/6680 37.26 (34.90-39.68) 

 

DHS  2006/07 1625/3872 42.03 (39.77-44.32) 0.0284 3158/9642 33.20 (31.77-34.67) 0.0043 
DHS  2013 1837/3922 48.99 (46.71-51.27) <0.0001 3597/9092 41.09 (39.69-42.50) <0.0001 

RWA 

DHS  2000 225/2529 7.38 (6.36-8.56) 
 

379/10405 3.35 (2.95-3.81) 
 

DHS  2005 401/4412 8.79 (7.83-9.85) 0.0629 504/11318 4.26 (3.87-4.68) 0.0033 
DHS  2010 583/5694 9.91 (9.05-10.84) 0.1135 742/13668 5.27 (4.84-5.72) 0.0010 
DHS  2014/15 656/5581 11.37 (10.38-12.44) 0.0222 1035/13489 7.41 (6.94-7.92) <0.0001 

TAN 

AIS  2003/04 1899/5655 34.12 (32.41-35.88) 
 

1220/6863 17.81 (16.62-19.07) 
 

DHS  2004/05 775/2634 33.72 (31.28-36.25) 0.7700 1328/10327 14.84 (13.75-16.00) 0.0006 
AIS  2007/08 1677/6972 29.25 (27.72-30.82) 0.0030 1181/9341 15.92 (14.75-17.16) 0.1611 
DHS  2010 733/2527 32.89 (30.40-35.49) 0.0133 1501/10137 17.87 (16.82-18.97) 0.0173 
AIS  2011/12 2476/8342 32.78 (31.27-34.33) 0.9912 1628/10961 16.90 (15.90-17.95) 0.2259 

UGA 

DHS  2000/01 438/1881 21.26 (18.95-23.78) 
 

864/7236 10.75 (9.62-11.99) 
 

DHS  2006 606/2384 25.53 (23.54-27.62) 0.0086 980/8527 11.79 (10.93-12.72) 0.1263 
DHS  2011 533/2190 23.34 (21.00-25.84) 0.1739 967/8664 10.94 (10.18-11.74) 0.1385 
DHS  2016 1483/5043 30.33 (28.73-31.98) <0.0001 2670/18502 14.83 (14.07-15.62) <0.0001 

ZAM 
DHS  2001/02 701/1973 36.19 (33.69-38.76) 

 
1022/7648 13.17 (12.17-14.22) 

 

DHS  2007 1742/6002 27.65 (26.11-29.26) <0.0001 998/7142 12.59 (11.63-13.62) 0.7003 
DHS  2013/14 4016/13517 29.28 (28.17-30.42) 0.0528 2521/16383 14.27 (13.45-15.14) 0.0060 

ZIM 

DHS  1999 752/2489 28.97 (27.03-31.00) 
 

681/5907 9.75 (8.76-10.85) 
 

DHS  2005/06 1500/6843 22.23 (20.96-23.55) <0.0001 693/8900 7.56 (6.85-8.33) 0.0006 
DHS  2010/11 1692/7104 22.73 (21.52-23.99) 0.3087 863/9171 8.09 (7.43-8.81) 0.2610 
DHS  2015 2203/8017 25.60 (24.32-26.92) 0.0006 1172/9955 10.16 (9.30-11.09) 0.0003 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) refer to unadjusted numbers of people 
reporting non-regular sexual partnerships (n) among everyone (including those who have not had sex before) (N). Proportions (%) 
and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. The p-values refer to results from 
logistic regressions with odds ratios of non-regular sexual partnerships calculated for one survey compared with the preceding 
one, adjusted for age. These were also adjusted for survey design and sampling weights. 
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Table 4.15: Age at first sex before 18 years (including those who never had sex before), eastern and southern Africa. 
  Males Females 
  Sample  Adj. proportions Logit Sample Adj. proportions Logit 
Country and survey n/N % (95% CI) p-value n/N % (95% CI) p-value 

ETH 

DHS  2000 192/786 22.13 (18.17-26.66) 
 

2802/5560 53.10 (50.27-55.91) 
 

DHS  2005 351/1869 14.97 (12.93-17.28) 0.0020 2626/5174 54.87 (52.28-57.44) 0.3191 
DHS  2011 833/4604 15.36 (13.57-17.33) 0.8978 2946/6207 49.25 (46.83-51.68) 0.0008 
DHS  2016 656/3999 14.11 (12.40-16.02) 0.2919 2690/5748 47.97 (45.16-50.79) 0.4353 

KEN 

DHS 1997 735/1054 68.39 (64.88-71.69)  1651/2886 59.06 (56.65-61.43)  
DHS  2003 657/1188 58.48 (55.24-61.64) <0.0001 1462/3110 49.19 (46.49-51.88) <0.0001 
DHS  2008/09 635/1108 55.72 (51.08-60.26) 0.3303 1519/3167 46.46 (42.94-50.02) 0.2299 
DHS  2014 2233/3923 58.74 (56.54-60.90) 0.2533 5898/11344 47.90 (46.15-49.66) 0.4980 

LES 
DHS  2004 392/875 44.42 (40.66-48.24) 

 
963/2482 37.67 (35.42-39.96) <0.0001 

DHS  2009 619/1093 56.64 (52.90-60.30) <0.0001 1230/2759 43.66 (41.29-46.06) 0.0003 
DHS  2014 547/928 59.17 (55.36-62.87) 0.3318 1025/2372 41.57 (38.78-44.41) 0.2629 

MAL 

DHS  2000 598/1128 50.23 (46.74-53.72) 
 

3421/5356 62.48 (60.50-64.42) 
 

DHS  2004 550/1200 43.64 (40.51-46.82) 0.0091 2958/4960 56.42 (54.54-58.27) <0.0001 
DHS  2010 1057/2281 47.11 (44.28-49.95) 0.1394 5306/8705 59.65 (57.99-61.29) 0.0086 
DHS  2015/16 1142/2410 46.91 (44.32-49.53) 0.7862 5369/9070 58.87 (57.39-60.34) 0.5204 

MOZ 

DHS 1997 366/631 49.78 (43.51-56.06)  2432/3277 78.41 (75.90-80.72)  
DHS  2003 532/815 64.82 (60.52-68.89) 0.0001 3556/4659 77.98 (76.34-79.54) 0.7836 
AIS  2009 852/1388 61.04 (56.84-65.09) 0.2223 1508/2093 73.45 (70.45-76.24) 0.0047 
DHS  2011 815/1196 67.58 (64.06-70.91) 0.0201 3760/4808 78.59 (76.97-80.13) 0.0015 
AIS  2015 1066/1633 66.67 (63.48-69.71) 0.6625 1786/2470 74.54 (72.18-76.77) 0.0033 

NAM 
DHS  2000 608/1003 61.89 (57.85-65.76) 

 
1044/2426 41.15 (38.14-44.22) 

 

DHS  2006/07 798/1421 57.10 (53.80-60.35) 0.1045 1480/3438 41.22 (39.08-43.41) 0.9161 
DHS  2013 755/1384 54.24 (51.17-57.28) 0.1894 1352/3215 38.37 (36.41-40.38) 0.0471 

RWA 

DHS  2000 202/824 26.13 (22.84-29.71) 
 

845/3530 25.00 (23.25-26.84) 
 

DHS  2005 412/1598 25.58 (23.25-28.06) 0.6766 882/4101 21.39 (20.05-22.80) 0.0016 
DHS  2010 474/2205 22.02 (20.22-23.93) 0.0634 876/5187 17.08 (15.96-18.27) <0.0001 
DHS  2014/15 376/1963 18.99 (17.12-21.01) 0.0306 798/4792 16.74 (15.56-17.99) 0.6888 

TAN 

DHS 1996 364/668 53.93 (49.75-58.06)  1836/3109 59.57 (56.84-62.24)  
DHS 1990 530/1080 55.14 (49.97-60.20) 0.6864 930/1524 65.70 (61.58-69.60) 0.0156 
AIS  2003/04 754/1922 39.87 (37.24-42.57) <0.0001 1467/2647 54.78 (52.27-57.25) <0.0001 
DHS  2004/05 344/856 44.49 (40.52-48.53) 0.0611 2140/3790 60.98 (58.59-63.32) 0.0004 
AIS  2007/08 713/2082 41.25 (38.33-44.24) 0.1995 1646/3190 57.53 (55.12-59.91) 0.0443 
DHS  2010 281/763 43.25 (38.98-47.62) 0.4530 1792/3473 58.10 (55.67-60.50) 0.7421 
AIS  2011/12 928/2646 39.84 (37.24-42.50) 0.1855 1802/3744 50.23 (47.59-52.87) <0.0001 
DHS 2015/16 474/1118 46.18 (42.62-49.78) 0.0049 2469/4577 57.48 (55.37-59.57) <0.0001 

UGA 

DHS 1995 444/760 56.34 (52.23-60.36)  2040/2890 71.79 (69.38-74.08)  
DHS  2000/01 230/652 36.08 (31.98-40.39) <0.0001 1857/2868 66.88 (64.63-69.06) 0.0032 
DHS  2006 355/748 47.65 (43.49-51.83) 0.0002 1977/3072 65.73 (63.45-67.94) 0.4733 
DHS  2011 279/705 40.07 (35.86-44.42) 0.0182 1859/3284 59.77 (57.48-62.01) 0.0002 
DHS  2016 804/1684 47.06 (44.20-49.94) 0.0150 3973/6796 56.99 (55.25-58.72) 0.0680 

ZAM 

DHS 1996 465/648 69.86 (65.83-73.61)  2222/3103 69.20 (67.06-71.27)  
DHS  2001/02 418/699 58.28 (53.66-62.76) 0.0002 1959/3009 62.79 (60.35-65.17) 0.0001 
DHS  2007 1094/2052 50.78 (47.96-53.59) 0.0064 1679/2779 59.12 (56.46-61.72) 0.0432 
DHS  2013/14 2081/4240 46.47 (44.45-48.51) 0.0139 3275/5829 55.45 (53.58-57.31) 0.0275 

ZIM 

DHS 1994 263/675 36.49 (32.43-40.75)  947/2142 41.32 (38.64-44.07)  
DHS  1999 289/882 30.58 (26.89-34.54) 0.0423 832/2243 34.21 (31.56-36.95) 0.0003 
DHS  2005/06 662/2470 25.89 (23.97-27.91) 0.0253 1295/3384 37.54 (35.54-39.58) 0.0538 
DHS  2010/11 592/2518 22.27 (20.47-24.19) 0.0126 1330/3511 36.40 (34.45-38.39) 0.4443 
DHS  2015 705/2542 26.80 (24.66-29.06) 0.0021 1353/3438 40.97 (38.61-43.36) 0.0035 

Countries are Ethiopia (ETH), Kenya (KEN), Lesotho (LES), Malawi (MAL), Mozambique (MOZ), Namibia (NAM), Rwanda (RWA), 
Tanzania (TAN), Uganda (UGA), Zambia (ZAM), and Zimbabwe (ZIM). Sample sizes (n/N) are unadjusted numbers of people 
reporting age at first sex before 18 (n) among everyone (including those who have not had sex before) who was aged 20-29 years 
(N). Proportions (%) and 95% confidence intervals (95% CI) were adjusted for survey design and sampling weights. P-values refer 
to results from logistic regressions with odds ratios of age at first sex before 18 calculated for one survey compared with the 
preceding one, adjusted for age, also adjusted for survey design and sampling weights.  
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4.4 Discussion 
 

In this study of nationally representative data on sexually active males and females aged 15-49 years from 11 

countries in eastern and southern Africa, widespread recent change in sexual behaviour is documented. 

Significant recent increase in at least one of multiple or non-regular partnerships occurred in ten countries for 

males and nine countries for females; casual partnerships also increased in several countries. Early sexual debut 

increased in five countries and declined in four. These changes in partnership patterns and sexual debut were 

accompanied by widespread and long-term decreases in condomless sex. Population-level condomless non-

regular sex – capturing trends in non-regular partnerships and condom use within these partnerships – 

decreased in Kenya, Lesotho, Malawi (males), Tanzania (females), and Zimbabwe (females), but increased in 

Ethiopia (males), Malawi (females), and Uganda. Similar patterns were found for HIV-positive and HIV-

negative individuals. 

 

4.4.1 Implications for population-level sexual risk  
 

Results of this study suggest that increases in certain behaviours associated with increased risk of HIV/STI 

infection – multiple and non-regular partnerships – may not translate into increasing proportions of the 

sexually active population as a whole engaging in potentially risky sex. For example, proportions of males in 

Malawi reporting non-regular partnerships increased strongly between 2010 and 2015/16 but proportions of 

sexually active males in the population engaging in condomless non-regular sex decreased due to increased 

condom use. Conversely, decreasing condomless sex in non-regular partnerships may not translate into lower 

proportions in the population engaging in condomless non-regular sex due to parallel increases in non-regular 

partnerships. For instance, females in Rwanda reported markedly more condom use in non-regular partnerships 

in 2014/15 compared to 2010, but there was only a small decrease in condomless non-regular sex in the 

population. 

 

This study underlines that behaviours considered ‘risky’ – having multiple or non-regular partners – are not 

necessarily ‘risky’ in themselves and that increases in these behaviours could be considered unproblematic if 

appropriate protective measures are taken (condoms, PrEP, ART for PLHIV). Considered in isolation, changes 

in multiple and non-regular partnerships may lead to incorrect conclusions regarding trends in sexual risk. In 

some countries (e.g. Ethiopia and Uganda), trends in these partnerships suggest increased population-level 

sexual risks for HIV/STIs (as indicated by a previous study [474]). In other countries (e.g. Namibia and Zambia), 

increases in non-regular partnerships have not led to population-level increases in condomless non-regular sex, 

but, equally, can be seen as having prevented rising levels of condom use from helping to bring down levels of 

HIV incidence. Where increases in early sexual debut have occurred, these could have had a similar effect.  
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While having multiple or non-regular sexual partners may not lead to increased HIV/STI risks if protective 

measures are implemented perfectly, this is rarely the case in real-life situations in eastern and southern Africa. 

Despite widely declining condomless sex, condom use in non-regular partnerships was far from complete, with 

less than 70% of males and less than 50% of females reporting condom use with non-regular (and casual) 

partners in most countries – markedly below the proposed target of 90% condom use with non-regular partners 

in sub-Saharan Africa by 2020 [44]. ART and PrEP may substantially reduce HIV infection risks of among 

people engaging in condomless sex. However, while ART coverage rose in eastern and southern Africa from 

virtually zero before 2003 to 67% in 2018 [4], significant gaps remain and high levels of coverage may not 

translate into population-level reductions in HIV incidence [78]. PrEP availability remains low in sub-Saharan 

Africa [10]. Therefore, people who have condomless sex with multiple and non-regular sexual partners continue 

to be at increased HIV/STI risks.  

 

4.4.2 Possible reasons for changes in sexual behaviour 
 

In most countries, increases in multiple and non-regular partnerships occurred after periods of declining or 

stable levels in these behaviours, although trends in the late 1980s and 1990s were not captured in this analysis. 

This reflects that initial behavioural responses to the HIV epidemic included delayed sexual debut and 

reductions in sexual partners, with condom use becoming more important later during the epidemic [20]. 

Condom use could have increasingly replaced other behavioural strategies to reduce HIV infection risks, thus 

– together with general perceptions about increasing condom use – contributing to populations returning to 

levels of sexual activity that occurred prior to the epidemic. Moreover, increasing ART coverage primarily 

contributed to a 68% drop in HIV-related deaths since the peak in 2004 [4]. Behaviour change in the 1990s 

and early 2000s has partially been attributed to common personal experience of HIV mortality [415]. ART has 

turned a previously terminal illness into a manageable chronic disease. HIV/AIDS may thus be considered less 

severe, reducing motivation to engage in protective  behaviour [475], and reduced the salience of HIV [476]. 

ART availability and declining HIV-related mortality could therefore have further disinhibited sexual activity 

(in addition to hypothesised non-psycho-social pathways through which ART may influence behaviour – see 

[477]). Furthermore, increasing ART coverage could impact trends in condom use. In Zimbabwe, increases in 

condom use observed during the roll-out of ART were found to reflect growing proportions of PLHIV on ART 

who were also more likely to use condoms [79]. Rising levels of condom use may thus not translate in effects 

on population-level HIV incidence as risks of HIV transmission from PLHIV on ART is already reduced.  

 

Effects of increasing condom use and ART coverage on sexual behaviour were not directly evaluated. Beliefs 

about reduced severity of HIV infection could have developed gradually over time, even before higher levels of 

ART coverage were achieved, although there is limited evidence for optimistic beliefs about HIV due to ART. 

In Zimbabwe, proportions of people reporting risk of HIV infection as the reason for abstaining from sex 
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reduced markedly after the roll-out of ART [79]. Cross-sectional studies in Uganda [453], Kenya [454], and 

Malawi [455] found associations between optimistic beliefs and potentially risky sexual behaviour, but such 

beliefs could be used to justify behaviour in hindsight. Moreover, these studies found optimistic beliefs to be 

uncommon. Studies among MSM in high-income settings similarly found fractions of risky behaviour 

attributable to optimistic beliefs to be small [446]. Unrelated to ART, there may be a general normalisation of 

HIV/AIDS – an epidemic spanning more than three decades – that has contributed to complacency, as has 

been observed for other diseases [478]. 

 

Changes in international funding priorities for the HIV response may have contributed to observed changes in 

sexual behaviour too. International funding increased substantially until 2010 and stabilized thereafter [41,479]. 

Since the early 2010s, HIV prevention funding and programmatic focus may have shifted from behaviour 

change to biomedical interventions such as TasP, PMTCT, and VMMC [166] (see, for example, the ‘Blueprint’ 

of the U.S. Presidents Emergency Plan for AIDS Relief [480]). With multiple and non-regular partnerships 

starting to increase after 2005 in some countries and more consistently across countries after 2010, reductions 

in funding could have amplified an emerging trend. It is therefore concerning that funding for condom 

programmes may also have been reduced in the last few years [41] as this could exacerbate gaps in provision 

and lead to a slowing or even a reversal of the rising levels of condom use documented in this study.  

 

Available HIV prevention tools have become more diverse too. However, PrEP became available too recently 

to impact observed behavioural trends, and, for VMMC, promoted since the mid-2000s [83], there is limited 

evidence for risk compensation [85]. Moreover, broader socio-demographic and economic changes could 

explain changing behaviour. For example, in Zimbabwe, rising poverty in the 1990s and early 2000s has 

contributed to changes in sexual behaviour, including delaying sexual debut and reductions in multiple 

partnerships, and recent economic recovery has led to reversals of these trends [30,79,415]. Patterns of condom 

use can also be influenced by fertility preferences and family planning services. However, patterns in these 

factors are likely to differ markedly between countries, while similar changes in sexual behaviour were observed 

across the region.  

 

4.4.3 Implications for HIV prevention cascades 
 

This study underscores the importance of considering sexual behaviour in a comprehensive way. This has 

implications for defining priority populations for HIV prevention cascades. For example, when considering the 

PrEP cascade, defining the priority population as individuals with non-regular partners may include individuals 

who consistently use condoms and are not necessarily at increased risk for HIV, so do not have to take PrEP for 

HIV prevention. This further adds to the need for HIV prevention cascades for combinations of HIV prevention 

methods, to capture the complexity of sexual and HIV prevention behaviour.  
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4.4.4 Limitations 
 

Self-reporting of sexual behaviour is subject to reporting biases. Non-regular partnerships may be especially 

underreported by females. The DHS involves extensive interviewer training [400] and interviewers try to reduce 

reporting biases by building rapport with survey participants [481]. However, sex differences in reporting of 

sexual behaviour have been described for DHS data [482] and is evident in this study that shows consistently 

higher levels of multiple and non-regular partnerships among males. Levels of these partnerships reported by 

females are therefore likely to be underestimated. It is, however, unlikely that these biases changed strongly 

over short time periods (across countries) so that observed changes in sexual behaviour would purely be the 

result of changing reporting. This is particularly unlikely since the study populations have been exposed to HIV-

related messages for decades, so it is unlikely that reporting patterns would change in recent times. Therefore, 

these biases affect levels of sexual behaviours but not the interpretation of trends in behaviours within countries, 

particularly as the DHS aims for comparability across surveys [400]. Similarly, condom use during last sexual 

intercourse may be over-reported and not reflect condom use over longer time periods; however, again, these 

biases are unlikely to affect trends in condomless sex within countries.  

 

Different patterns of reporting could explain variation in results between different survey types (DHS and AIS) 

among males in Mozambique. It may be that, in HIV-specific surveys, participants feel stronger pressures to 

underreport certain sexual behaviours; there is also more time in a DHS to build trust between interviewer and 

participant. While it is unclear why this should affect responses in Mozambique in particular, AIS were analysed 

for only two countries, so general conclusions are not affected by using two survey types.  

 

Type of sexual intercourse (vaginal, anal, or oral) was not specified in survey measurements. HIV infection risks 

are higher during anal intercourse compared to vaginal intercourse [483,484] and contributions of heterosexual 

anal intercourse to new HIV infections could be substantial [485,486]. Trends in prevalence and frequency of 

heterosexual anal intercourse may affect trends in population-level sexual risks, which further depends on 

condom use during anal intercourse. This is may be to be lower than for vaginal intercourse [487], although a 

systematic review of South Africa indicated equal or higher condom use during anal intercourse [488]. Some 

studies suggest that heterosexual anal intercourse has become more common over time but, generally, trends 

in heterosexual anal intercourse in sub-Saharan Africa are poorly understood [487,489] and impacts of different 

types of sexual intercourse on population-level sexual risks could not be evaluated in this study.  

 

4.4.5 Conclusions 
 

This study documents epidemiologically relevant changes in sexual behaviours across eastern and southern 

Africa (Box 4.1), including increases in multiple and non-regular partnerships – behaviours associated with 

elevated risk of HIV infection. After years of declines, populations may return to pre-epidemic levels in these 
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behaviours, possibly reflecting increasing levels of condom use and complacency due to treatment optimism 

and normalisation of HIV/AIDS, although underlying reasons are poorly understood and may differ between 

populations, including different age groups. Impact of increases in these behaviours on population-level sexual 

risks is likely to vary by country. Despite increasing non-regular partnerships, population-level condomless 

non-regular sex may decline or remain stable, underscoring the need to consider sexual behaviour in a 

comprehensive way, including for defining priority populations in HIV prevention cascades. Multiple and non-

regular partnerships are thus not inherently problematic but increases in these behaviours may create 

challenges for HIV prevention and affect other sexual and reproductive health outcomes. This is most obvious 

in countries where population-level condomless non-regular sex increased, but even where this remained stable 

increasing condom use may not translate into reductions in HIV incidence. The public health implications of 

these behavioural trends also depend on prevalence of multiple and non-regular partnerships and increases in 

these behaviours may create more challenges in countries where they are more common. However, many 

countries in eastern and southern Africa are off track to meet international targets of reducing HIV incidence 

[12]. Continuing high incidence threatens the sustainability of HIV treatment programmes. Further 

improvements in HIV prevention efforts are therefore critical, including ensuring political leadership and 

securing adequate financing. Rather than deprioritising behaviour change promotion, behavioural dimensions 

should be integrated into combination prevention programmes – particularly in the eastern and southern 

African region that has shown how behaviour change can impact the epidemic and which is set to play a central 

role in the efforts to end AIDS. 

 

 

 

Box 4.1: Key messages 

 

• Significant recent increases in multiple or non-regular sexual partnerships occurred in a range of countries in 

eastern and southern Africa.  

• These changes in sexual behaviour may not translate into increased proportions of the population engaging in 

potentially risky sex due to parallel increases in condom use. Conversely, decreasing condomless non-regular 

sex may not translate into lower population proportions engaging in potentially risk sex due to increases in non-

regular partnerships. 

• Sexual behaviour should be considered in a comprehensive way, including when defining priority populations 

for HIV prevention cascades. 

• Behavioural dimensions need to be a central component of HIV combination prevention programmes. 
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Chapter 5 
Accuracy of HIV Risk Perception in East 

Zimbabwe 2003–2013 

Dissemination 
 
A modified version of this chapter has been published in a peer-reviewed journal (attached in Appendix A): 
 

• Schaefer R, Thomas R, Nyamukapa C, Maswera R, Kadzura N, Gregson S. Accuracy of HIV Risk Perception in 
East Zimbabwe 2003-2013. AIDS and Behavior 2019;23(8):2199-2209. 10.1007/s10461-018-2374-0. 

 
Some results presented in this chapter were presented at the 22nd International AIDS Conference in Amsterdam, the 
Netherlands, 23 – 27 July 2018: 
 

• Schaefer R, Gregson S, Thomas R, Nyamukapa C. Accuracy of HIV risk perception in east Zimbabwe 2003-2013. 
Abstract TUPEC249. Presented at: 22nd International AIDS Conference, 23 – 27 July 2018, Amsterdam, the 
Netherlands.  
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Abstract 
 

Introduction 

Perceiving a risk for HIV infection is an important determinant for engaging in HIV prevention behaviour 

and has been proposed as a first step in earlier formulations of the HIV prevention cascade. This study 

investigated the degree to which HIV risk perception is accurate, i.e. corresponds to actual HIV infection 

risks, which is unclear given the lack of longitudinal studies. 

 

Methods  

Data on participants aged 15-54 years from four surveys of a general-population open-cohort study in 

Zimbabwe (2003-2013) were used. Reported HIV risk perception (yes/no) at the beginning of the period 

between surveys was tested for association with HIV infection in Cox regressions, controlling for 

background characteristics and sexual behaviour. Sub-analyses tested whether associations between risk 

perception and HIV incidence changed over time or differed by demographic and behavioural 

characteristics. 

 

Results 

7201 individuals contributed 31326 person-years and 343 HIV infections. 13.0% of males (95% CI=11.9-

14.1%) and 47.5% (46.4-48.7%) of females perceived a risk of HIV infection, with decreasing trends over 

time. HIV incidence was higher among those perceiving a risk (incidence=1.27%) compared to those who 

did not (0.96%) (hazard ratio=1.38 [1.07-1.79], adjusting for background characteristics, sexual behaviour, 

and partner behaviour). The association was stronger among older people (25+ years). 

 

Conclusions 

HIV risk perception can be accurate as people perceiving a risk were at an increased risk of HIV acquisition. 

However, higher HIV incidence also illustrates that individuals may face barriers to HIV prevention 

behaviour even when they perceive their risks. Gaps in risk perception are underlined by the high 

incidence among those not perceiving a risk, low risk perception even among those reporting potentially 

risky sexual behaviour, and, particularly, lack of accuracy of risk perception among young people. 

Innovative interventions are needed to improve accuracy of risk perception but barriers to HIV prevention 

behaviours need to be addressed too, which may relate to the partner, community, or structural factors. 
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5.1 Introduction 
 

Continuing high HIV incidence in many countries reflects, in part, continued low use of primary HIV prevention 

methods, including condoms, VMMC, and PrEP [41]. One factor that is considered important – often necessary 

– for motivation to engage in HIV prevention behaviour is perceiving a personal risk for HIV acquisition [303]. 

Associations have been found between HIV  risk perception and delayed sexual debut [304], condom use 

[307,308], and adherence to daily PrEP [313,314,490]. Given these links between risk perception and 

preventative behaviour, HIV prevention programmes frequently aim to raise awareness of risks and increase 

risk perception [41,491]. In the first attempts to formulate a generic HIV prevention cascade that is adaptable 

to HIV prevention use in any setting by Garnett and colleagues  [492], risk perception has also been proposed 

as the first step in the user-centric HIV prevention cascade (see chapter 1, section 1.4.4, and chapter 2, section 

2.2). However, one common concern is that the lack of use of prevention methods, and thus continuing high 

HIV incidence, does not only reflect a widespread lack of risk perception but also a mismatch between actual 

and perceived risk of HIV infection – i.e. lack of accuracy of risk perception. 

 

Even within generalised epidemics, HIV infection risk varies considerably across areas [77,436] and within 

populations, with some groups, for example adolescent girls and young women [493], exhibiting 

disproportionally high HIV incidence. It is therefore vital that those with increased HIV infection risk perceive 

their risk and engage in protective behaviour, particularly because targeted HIV prevention activities may be 

more effective in reducing HIV incidence [148]. Nevertheless, while “unrealistic optimism” – underestimating 

one’s risk – has been demonstrated for HIV infection risk [494-496], evidence for a match between self-

perceived and actual HIV infection risk is limited – despite the importance widely attached to HIV risk 

perception.  

 

Current evidence comes largely from cross-sectional studies that are difficult to interpret [302,316,318]. 

Measuring accuracy of risk perception in terms of its association with actual HIV infection risk requires 

longitudinal data with objective measurement of HIV incidence. In a longitudinal study among injecting drug 

users in Canada, risk perception predicted HIV acquisition [497]. However, results from this high-risk 

population that is characterised by very high HIV incidence are not generalisable to settings with generalised 

epidemics. The only other previously published longitudinal study that analysed this association found that 

perceived risk in young South African women did not correspond to actual risk of acquiring HIV [498]. 

However, the study used self-reported HIV status to determine eligibility at baseline, so results may not be 

reliable. In the study presented in this chapter, longitudinal data from a large, prospective HIV sero-survey, 

collected over a ten-year period of high HIV incidence, were used to measure accuracy of perceived risk of HIV 

infection in a representative sample of the population in Manicaland, east Zimbabwe.  
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5.2 Methods 
 

5.2.1 Data and measures 
 

Data for this study were taken from the Manicaland Cohort that was implemented in Manicaland, east 

Zimbabwe. See chapter 3 for details on the study and data. Risk perception for HIV infection was measured 

with one question (“If you are not infected, do you think you are in danger of getting infected now or in the 

future?”). Other key variables in this study related to sexual behaviour, including a sexual risk variable and a 

measure of condom use. The sexual risk variable was created based on the number of reported sexual risk factors 

(none, one, more than one), which included multiple partners in the past 12 months, non-regular partners in the 

past three years, and concurrent sexual relationships at the moment. Condom use was based on reported use 

during last sexual intercourse. Moreover, perceived partner risky behaviour was based on reporting that the 

partner has other partners (partner concurrency).  

 

Main analyses were restricted to surveys three (2003-05) to six (2012-13) of the Manicaland Cohort because 

the survey question measuring risk perception was different in the first two surveys (“Do you think you could 

become infected with HIV yourself in the future?” in surveys one and two). While the change in measurement 

may be small, the effects of this are unclear, so excluding surveys one and two was considered more 

conservative. Another reason for restricting main analyses to data from survey three was that measurements of 

some other key variables were different or no comparable data were collected in earlier surveys (including on 

condom use and sexual risk factors, which were measured with different questions in earlier surveys). 

Nevertheless, in a supplementary analysis, data from the first two surveys were included (see below). 

 

Excluded responses for HIV risk perception 
 

The HIV risk perception measure allowed ‘yes’, ‘no’, and ‘don’t know’ responses. ‘Don’t know’ answers (9.60% 

over surveys three to six) were excluded from all analyses. This included 132 males (3.59% of male sample) and 

1013 females (12.3%). Preliminary analyses found this group of ‘don’t know’ responders to be a diverse set of 

individuals that could not easily be grouped together with either those perceiving a risk or those not perceiving 

a risk. These preliminary analyses described participants by response to the risk perception question in terms 

of socio-economic background and sexual behaviour characteristics (Table 5.1). For males, those responding 

with ‘don’t know’ were similar to those not perceiving a risk in terms of age and marriage patterns, but they 

were different to those who did and those who did not perceive a risk in terms of sexual behaviour. Females 

reporting ‘don’t know’ were also dissimilar with regard to sexual behaviour to those perceiving and those not 

perceiving a risk. The small sample size of the ‘don’t know’ category and thus larger uncertainty further meant 

that it was not meaningful to consider it a separate category in analyses. This and the fact that it was unclear 
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whether this group should be classified more like the no risk perception or the risk perception group meant that 

it was considered more conservative to exclude the group from the analyses.  

 

 

Table 5.1: Preliminary analyses of socio-demographic and behavioural characteristics in the study sample by HIV 
risk perception response and sex, Manicaland, Zimbabwe, 2003-2013. 
 Males Females 
 No risk 

perception 
(N=3083) 

Risk 
perception 
(N=460) 

Don’t 
know 
(N=132) 

No risk 
perception 
(N=3774) 

Risk 
perception 
(N=3419) 

Don’t 
know 
(N=1013) 

Age       
 15-24 years 21.1 30.7 13.6 21.2 15.9 19.6 
 25-54 years 79.0 69.4 86.4 78.8 84.1 80.4 
Marital status       
 Never married 19.5 35.8 19.7 2.93 2.67 2.57 
 Married 76.8 57.9 75.8 74.1 84.5 82.0 
 Separated/divorced 3.02 5.02 4.6 7.82 5.76 7.62 
 Widowed 0.75 1.31 0.00 15.2 7.11 7.81 
Education       
 None/primary 28.0 23.1 26.4 47.8 45.7 51.5 
 Secondary/higher 72.0 76.9 73.6 52.2 54.4 48.5 
Wealth index quintile       
 Poorest 14.1 13.5 15.4 15.8 15.1 14.3 
 2nd poorest 46.4 43.0 36.9 51.2 47.7 47.8 
 3rd poorest 29.3 32.3 34.6 25.2 29.0 30.9 
 4th poorest 9.40 10.9 10.8 7.18 7.62 6.34 
 Least poor 0.78 0.22 2.31 0.67 0.59 0.69 
Sexual risk factors [a]       
 None 64.6 43.5 64.6 93.45 92.3 93.7 
 1 21.4 28.8 14.6 5.85 6.76 4.78 
 2+ 14.0 27.7 20.8 0.70 0.94 1.49 
Partner has other partners       
 No 96.5 93.4 95.4 89.5 77.2 88.4 
 Yes 3.54 6.64 4.62 10.5 22.8 11.6 
Condom use during last sex       
 No 79.3 65.4 75.0 90.5 90.3 91.6 
 Yes 20.7 34.6 25.0 9.51 9.72 8.42 
The sample included participants of the Manicaland Cohort surveys three to six who were included in main analyses. Values are 
percentages of the overall sample for males and females. Values may not add up to 100% due rounding. 
[a] The sexual risk variable was based on three variables: Reporting more than one sexual partner in the past 12 months; reporting 
at least one non-regular partner in the past three years; and reporting concurrent sexual partner at the time of the survey. 

 

 

5.2.2 Analysis 
 

To implement longitudinal analyses for capturing incident HIV infections and estimate HIV incidence, data 

were restricted to those who 1) participated in at least two surveys; 2) were HIV-negative at the beginning of 

the period between two surveys; and 3) those who reported having had sex at the beginning of inter-survey 

period. The beginning of the period between surveys refers to the interview date of the first of the two interviews 

of the survey pair. Individuals could contribute more than one survey pair by participating in more than two 

surveys but had to be HIV-negative at the beginning of each survey pair. Those who started sexual activity 



 

Chapter 5 158 
 

during survey rounds were excluded because sexual debut is likely to have a strong influence on risk perception, 

other key variables were unavailable for those not sexually active, and HIV is nearly exclusively sexually 

transmitted in the study population [499].  

 

For individuals meeting these inclusion criteria, trends in HIV risk perception, potentially risky sexual 

behaviour, perceived risky behaviour of the partner, and condom use at the beginning of each period between 

surveys were described. This included data for survey six (the end of the final inter-survey period), as well as 

one (1998-2000) and two (2001-2003) to describe trends comprehensively, although these data were not 

included in the main regression analyses (see below). 

 

Risk perception was tested for its longitudinal association with HIV acquisition as a measure of accuracy. 

Methods for estimating HIV incidence in the study data are described elsewhere [424]. In short, variables at the 

beginning of the period between surveys were tested for association with HIV infection in Cox regression. For 

those who turned HIV-positive between two surveys, the date of HIV infection was unknown, so 30 random 

infection dates between surveys were imputed and results for imputed data sets were pooled. This approach 

was chosen as using the mid-point date between surveys may introduce bias [500,501]. Individuals were 

censored at their date of HIV infection or 55th birthday.  

 

Cox regression models, testing for associations between HIV risk perception and HIV acquisition, controlled 

for age and sex (model 1); marital status, educational attainment, and household wealth index (model 2) 

(identified as important background characteristics in preliminary analyses; see below); and own sexual risk, 

partner risky behaviour, and condom use (model 3). Models were estimated separately including: 1) risk 

perception (no/yes); and 2) risk perception with reported reasons for perceiving an infection risk (having 

multiple partners, partner has other partners, marrying someone who is HIV-positive, and ‘other’). Risk 

perception itself does not cause HIV infection; rather, any association between risk perception and HIV 

incidence reflects accurate recognition of risk factors. Changes in the association between risk perception and 

HIV incidence in models 2 and 3 could provide insights into how risk perception was linked with HIV infection 

risk. Model 1 regression analyses were also implemented for the data set including all Manicaland Cohort 

surveys from survey one (1998-2000) (so including surveys with different measures of risk perception). 

 

Sub-analyses tested for associations between risk perception and HIV acquisition (controlling for age and sex) 

in different time periods relating to the introduction of ART (ART roll-out phase [2003-2008] and post-ART 

period [2009-2013]) and by sex, age group (15-24; 25-54 years), marital status, sexual risk (none; at least one 

risk factor), condom use, and perceived partner risk (partner had no other partners; had other partners). 

Interactions were formally tested for in separate regression models including the socio-demographic or 

behavioural variable and an interaction term with risk perception. 
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All regressions included survey round and study site as covariates. The inclusion of these variables accounted 

for any broader environmental, potentially time-varying factors that may confound the relationship between 

risk perception and HIV incidence. Study location-level (village-level in most cases) cluster-robust standard 

error estimation was used.  

 

Cox regression assumes proportional hazards. To test this assumption, each variable in this study was used in 

a univariate Cox regression (mid-points of dates between survey rounds were used as HIV infection dates), and 

plots of scaled Schoenfeld residuals against time were produced. In addition, generalised linear regression of 

scaled Schoenfeld residuals over time were tested for non-zero slopes. The null hypothesis of these tests was a 

zero slope and a significant result would indicate deviation from the proportional hazards assumption. 

 

Preliminary analyses to identify potential confounding factors 
 

A range of socio-economic characteristics (marital status, education, school enrolment, socio-economic status, 

distance to nearest town, and religion) were considered possible confounders of the relationship between risk 

perception and HIV acquisition. These characteristics were examined in preliminary analyses in terms of their 

association with both HIV incidence and HIV risk perception. Each characteristic was tested separately for 

association with HIV incidence in Cox regression models and for association with risk perception in logistic 

regression models (Table 5.2), controlling for age, sex, survey round, and study site. For associations with risk 

perception, data were analysed as panel, accounting from correlation of several observations per participant. 

Based on these analyses, marital status, educational attainment, and household wealth index were considered 

potential confounding variables and included in the main analyses of the study. Being currently enrolled in 

school was not further considered as the association with risk perception was confounded by marital status (not 

shown). Distance to town and religion do not show strong associations with either risk perception or HIV 

incidence and so were not further considered.  
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Table 5.2: Preliminary analyses of socio-demographic characteristics in association with HIV incidence and HIV 
risk perception, Manicaland, Zimbabwe, 2003-2013. 
 Association with HIV incidence  

(Cox regression) 
 Association with risk perception  

(logistic regression) 
 aHR 95% CI p-value  aOR 95% CI p-value 
Marital status        
 Never married 1 (Reference)   1 (Reference)  
 Married 1.39 (0.88-2.19) 0.162  0.67 (0.55-0.82) <0.001 
 Separated/divorced 2.99 (1.74-5.14) <0.001  0.48 (0.37-0.63) <0.001 
 Widowed 2.30 (1.17-4.53) 0.016  0.29 (0.21-0.38) <0.001 
Education        
 None/primary 1 (Reference)   1 (Reference)  
 Secondary/higher 1.60 (1.23-2.08) <0.001  1.09 (0.99-1.22) 0.092 
School enrolment        
 No 1 (Reference)   1 (Reference)  
 Yes 0.68 (0.33-1.41) 0.305  1.45 (0.99-2.13) 0.055 
Wealth index quintile        
 Poorest 1 (Reference)   1 (Reference)  
 2nd poorest 1.62 (1.14-2.30) 0.007  0.97 (0.84-1.11) 0.639 
 3rd poorest 1.32 (0.92-1.93) 0.147  1.19 (1.01-1.39) 0.032 
 4th poorest 1.25 (0.78-2.00) 0.355  1.12 (0.92-1.37) 0.257 
 Least poor 1.38 (0.46-4.13) 0.563  0.79 (0.48-1.31) 0.359 
Distance to town        
 0-4km 1 (Reference)   1 (Reference)  
 5-9km 0.74 (0.48-1.13) 0.158  0.86 (0.72-1.02) 0.083 
 10+ km 0.83 (0.59-1.16) 0.282  1.03 (0.88-1.19 0.728 
Religion        
 Christian mission churches 1 (Reference)   1 (Reference)  
 Apostolic churches 0.87 (0.68-1.12) 0.289  0.95 (0.69-1.30) 0.736 
 Traditional 0.34 (0.08-1.41) 0.137  0.92 (0.82-1.05) 0.214 
 Other 0.68 (0.48-0.95) 0.022  0.92 (0.81-1.06) 0.271 
 No religion stated 0.95 (0.66-1.35) 0.768  1.17 (0.98-1.41) 0.086 
For associations with HIV incidence, values are adjusted hazard ratios (aHR), 95% confidence intervals (CI), and p-values. For 
associations with risk perception, values are adjusted odds ratios (aOR), 95% confidence intervals (CI), and p-values. Each variable 
was tested in a separate model, controlling for age, sex, survey round, and study site (covariate results not shown). Results for 
Cox regressions are based on 30 imputed random dates of HIV infection between surveys and participants were censored at their 
55th birthday. 
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5.3 Results 
 

5.3.1 Trends in HIV risk perception and sexual risk 
 

Over survey rounds three to six, 10774 observations met the inclusion criteria for this study (67.0% female), 

based on 7201 individuals. 2830 individuals (39.3%) participated in more than two surveys and 743 (10.3%) 

participated in all four included surveys. Patterns of HIV risk perception by socio-demographic and behavioural 

characteristics are shown in Table 5.3. Among males (N=3553), 13.0% (95% CI=11.9-14.1%) perceived a risk of 

HIV infection, and 47.5% (46.4-48.7%) among females (N=7221), with declines over time observed for both 

sexes (Figure 5.1A). For both sexes, risk perception was higher in those with sexual risk factors and in those 

reporting that their partners had other partners. However, even among those with two or more sexual risk 

factors, 44.8% (32.3-58.1%) of females (N=60) and 77.1% (73.4-80.4%) of males (N=556) reported that they do 

not perceive a risk of HIV infection. Similarly, 35.0% (32.3-37.8%) of females (N=1172) and 78.0% (70.3-84.2%) 

of males (N=141) who reported that their partners had other partners did not perceive a risk of HIV infection.  

 

38.2% (36.6-39.8%) of males and 7.1% (6.6-7.8%) of females reported at least one sexual risk factor. For males, 

proportions reporting risk factors declined over time but increased in the most recent survey (Figure 5.1B); for 

females, there was no clear trend. Condom use was low in the population, with 22.5% (21.1-23.9%) of males 

and 9.7% (9.0-10.4%) of females reporting condom use during last sexual intercourse. For males, there was a 

marked decrease in condom use followed by a sharp increase in the most recent survey (Figure 5.1C); while, for 

females, there was a slight increase over time. Risk perception was higher among males reporting condom use 

while there was no difference among females (Table 5.3). 4.0% (3.4-4.7%) of males and 16.6% (15.8-17.5%) of 

females reported that their partners had other partners, with a long-term decreasing trend for females Figure 

5.1D).  
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Figure 5.1: Trends in HIV risk perception and sexual behaviour by sex, Manicaland, Zimbabwe, 1998-2013. 
Trends represent proportions with error bars indicating 95% CIs. (A) HIV risk perception (survey rounds 1-6); (B) number 
of sexual risk factors (available from survey round 2) (multiple, non-regular, and concurrent sexual partnerships); (C) 
condom use during last sexual intercourse (available from survey round 3); and (D) reported partner concurrency 
(survey rounds 1-6). HIV risk perception was measured using a different question in surveys 1-2 and data from these 
rounds were not used in the main analysis for this study, so these data are indicated by the shaded points and lines. 
Data from survey 6 were included in the study but values of variables were not tested for association with HIV infection 
risk given that survey 6 was the end of the last inter-survey period. 
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Table 5.3: HIV risk perception by socio-demographic and behavioural characteristics, Manicaland, Zimbabwe, 2003-
2011. 
 Males (N=3553)  Females (N=7221) 
 N (%) % perceives risk (95% CI)  N (%) % perceives risk (95% CI) 
Age      
 15-24 years 790 (22.2) 17.8 (15.3-20.7)  1344 (18.6) 40.5 (37.9-43.1) 
 25-54 years 2763 (77.8) 11.6 (10.4-12.8)  5877 (81.4) 49.2 (47.9-50.4) 
Marital status      
 Never married 763 (21.5) 21.5 (18.7-24.6)  202 (2.81) 45.3 (38.5-52.3) 
 Married 2635 (74.4) 10.1 (9.00-11.3)  5673 (78.9) 50.8 (49.5-52.1) 
 Separated/divorced 116 (3.27) 19.8 (13.5-28.2)  494 (6.87) 40.0 (35.7-44.4) 
 Widowed 29 (0.82) 20.7 (9.12-40.4)  812 (11.4) 29.8 (26.7-33.0) 
Education      
 None/primary 966 (27.3) 11.0 (9.17-13.1)  3324 (46.7) 46.5 (44.8-48.2) 
 Secondary/higher 2571 (72.7) 13.7 (12.5-15.1)  3794 (53.3) 48.6 (47.0-50.2) 
Wealth index quintile      
 Poorest 493 (14.0) 12.6 (9.92-15.8)  1103 (15.4) 46.4 (43.5-49.4) 
 2nd poorest 1623 (45.9) 12.2 (10.7-13.8)  3545 (49.5) 45.9 (44.3-47.5) 
 3rd poorest 1052 (29.8) 14.1 (12.2-16.4)  1936 (27.0) 51.2 (49.0-53.4) 
 4th poorest 340 (9.62) 14.8 (11.4-19.0)  530 (7.40) 49.1 (44.9-53.4) 
 Least poor 25 (0.71) 4.00 (0.48-26.3)  45 (0.63) 44.4 (30.3-59.6) 
Sexual risk factors [a]      
 None 2175 (61.8) 9.17 (8.03-10.5)  6650 (92.9) 47.2 (46.0-48.4) 
 1 786 (22.4) 16.8 (14.4-19.6)  449 (6.27) 51.1 (46.5-55.7) 
 2+ 556 (15.8) 22.9 (19.6-26.6)  60 (0.84) 55.2 (41.9-67.7) 
Partner has other partners      
 No 3381 (96.0) 12.6 (11.5-13.8)  5888 (83.4) 44.6 (43.4-45.9) 
 Yes 141 (4.00) 22.0 (15.8-29.7)  1172 (16.6) 65.0 (62.2-67.7) 
Condom use during last sex      
 No 2738 (77.5) 11.0 (9.83-12.2)  6489 (90.3) 47.5 (46.3-48.7) 
 Yes 793 (22.5) 20.0 (17.3-22.9)  697 (9.70) 48.1 (44.4-51.9) 
Values represent the sample sizes (N) and relative sizes in percent (%) of the different categories of variables as well as the percentage 
of those in these categories perceiving a risk for HIV infection with 95% confidence intervals (95% CI). Values may not add up to 100% 
due to rounding. All statistics are based on the sample as used in the main analyses (i.e. data from the beginning of the period between 
surveys from surveys 3 to 6). 
[a] The sexual risk variable was based on three variables: Reporting more than one sexual partner in the past 12 months; reporting at 
least one non-regular partner in the past three years; and reporting concurrent sexual partner at the time of the survey. 
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5.3.2 Accuracy of risk perception 
 

343 new HIV infections occurred over 31326 person-years. HIV incidence was similar in males (1.19 per 100 

person-years [95% CI=0.99-1.40%]) and females (1.04% [0.90-1.18%]). HIV incidence among those who 

perceived a risk for HIV infection was 1.27% (1.06-1.48%) compared to 0.96% (0.83-1.10%) among those who 

did not (adjusted hazard ratio [aHR]=1.34 [1.05-1.72], adjusted for age, sex, survey round, and study site). This 

roughly one-third higher risk was not markedly affected when controlling for other background characteristics, 

own and partner sexual risk factors, or condom use (Table 5.4). The association was stronger among females 

(aHR=1.48 [1.09-1.99]) than males (aHR=1.28 [0.81-2.00]) (Table 5.5) (although the estimates for males and 

females were not significantly different and there was no significant interaction by sex: Table 5.7). Results were 

similar when including data from earlier survey rounds (model 1, both sexes combined: aHR=1.36 [1.13-1.65]; 

Table 5.6), despite the changes in measurement of risk perception.   

 

Excluding ‘other’ reasons, suspecting that the partner had other partners was the most common reason for HIV 

risk perception among females; men were more likely to state having multiple partners as the reason for risk 

perception, although suspecting partner concurrency and marrying an HIV-infected person were more common 

reasons (Table 5.5). Risk perception was associated with increased HIV infection risk regardless of the reason 

(excluding ‘other’ reasons) (Table 5.4), although to varying degree. Controlling for background characteristics 

and own and partner sexual behaviour, HIV infection risk was 230% higher among those who perceived a risk 

because they had multiple partners compared to those not perceiving a risk (aHR=3.30 [1.89-5.77]) (similar for 

both sexes, Table 5.5), but only 35% higher in those perceiving a risk because they thought their partner had 

other partners (aHR=1.35 [0.87-2.08]). Those perceiving a risk because they might marry a partner who is HIV-

infected were also at greater risk of HIV infection (aHR=2.34 [1.43-3.83]). 

 

When stratifying by socio-demographic and behavioural characteristics, the general trend of higher HIV 

infection risk among those perceiving a risk was seen in most sub-groups, although with varying strength (Table 

5.7). The strength of the association – so the accuracy of HIV risk perception – was higher among those who 

were older and those who had never been married, during the ART roll-out phase, in those without sexual risk 

factors, reporting that their partner had no other partners, and who used a condom during last sexual 

intercourse. However, sample sizes in some sub-groups were small and interaction terms were not statistically 

significant, except for marital status and condom use (Table 5.7). 
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Table 5.4: HIV risk perception and HIV incidence (both sexes combined), Manicaland, Zimbabwe, 2003-2013. 
   Model 1 (n=10732) Model 2 (n=10494) Model 3 (n=10214) 
Variable N (%)     Inf/pyrs (IR) aHR  (95% CI) p-value aHR  (95% CI) p-value aHR  (95% CI) p-value 
Risk perception         

 No 6857 (63.9) 191/19884 (0.96) 1 (Reference)  1 (Reference)  1 (Reference)  
 Yes 3879 (36.1) 144/11348 (1.27) 1.34 (1.05-1.72) 0.021 1.41 (1.11-1.80) 0.005 1.38 (1.07-1.79) 0.014 

Risk perception: Reason            
 No  191/19884 (0.96) 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes: Has multiple partners 121 (3.19) 16/354 (2.52) 3.88 (2.38-6.33) <0.001 3.66 (2.26-5.91) <0.001 3.30 (1.89-5.77) <0.001 
 Yes: Partner has other partners 1244 (32.8) 51/3709 (1.38) 1.28 (0.87-1.91) 0.213 1.35 (0.90-2.03) 0.145 1.35 (0.87-2.08) 0.178 
 Yes: Marry HIV-positive partner 210 (5.50) 20/640 (3.07) 2.34 (1.50-3.66) <0.001 2.32 (1.43-3.74) <0.001 2.34 (1.43-3.83) <0.001 
 Yes: Other  2222 (58.5) 55/6407 (0.87) 0.96 (0.69-1.33) 0.803 1.05 (0.75-1.47) 0.771 1.05 (0.76-1.48) 0.763 

Values are sample sizes (N) and percentages (%) for variable categories, new HIV infections (inf) per person-years (pyrs), crude incidence rates per 100 person-years (IR), adjusted hazard ratios (aHR), 
95% confidence intervals (CI), and p-values. Different models estimated associations for risk perception (no/yes) (top panel) and risk perception by reason (bottom panel). Sample sizes and 
percentages for reasons for risk perception refer to the sample of those who perceived a risk. The covariate results are not shown. Regression results are based on 30 imputed random dates of HIV 
infection between surveys. Participants were censored at their 55th birthday. Sample sizes differ between the models due to missing data on variables included in the models. 
Model 1: Age, sex, survey round, study site 
Model 2: Age, sex, marital status, educational attainment, household wealth index, survey round, study site 
Model 3: Age, sex, marital status, educational attainment, household wealth index, sexual risk factors, condom use (last sex), partner has other partners, survey round, study site 

 

  



 

Chapter 5 166 
 

Table 5.5: HIV risk perception and HIV incidence by sex, Manicaland, Zimbabwe, 2003-2013. 
 Males Females 
   Model 3 (n=3433)   Model 3 (n=6781) 
Variable N (%)     Inf/pyrs (IR) aHR  (95% CI) p-value N (%) Inf/pyrs (IR) aHR  (95% CI) p-value 
Risk perception         
 No 3083 (87.0) 102/9287 (1.10) 1 (Reference)  3774 (52.5) 89/10597 (0.84) 1 (Reference)  
 Yes 460 (13.0) 24/1458 (1.66) 1.28 (0.81-2.00) 0.289 3419 (47.5) 120/9890 (1.21) 1.48 (1.09-1.99) 0.011 
Risk perception: Reason           
 No 3083 (87.0) 102/9287 (1.10) 1 (Reference)  3774 (52.5) 89/10597 (0.84) 1 (Reference)  
 Yes: Has multiple partners 52 (11.6) 8/158 (5.06) 3.34 (1.51-7.37) 0.003 69 (2.06) 8/196 (4.09) 3.17 (1.23-8.15) 0.017 
 Yes: Partner has other partners 97 (21.7) 3/314 (0.96) 0.66 (0.15-2.86) 0.589 1147 (34.2) 48/3396 (1.42) 1.51 (0.95-2.40) 0.078 
 Yes: Marry HIV-positive partner 114 (25.5) 8/371 (2.06) 1.77 (0.79-3.94) 0.165 96 (2.87) 12/268 (4.47) 2.70 (1.37-5.32) 0.004 
 Yes: Other  184 (41.2) 6/572 (0.98) 0.84 (0.34-2.05) 0.701 2038 (60.8) 50/5835 (0.85) 1.24 (0.86-1.78) 0.257 
Values are sample sizes (N) and percentages (%) for variable categories, new HIV infections (inf) per person-years (pyrs), crude incidence rates per 100 person-years (IR), adjusted hazard ratios (aHR), 
95% confidence intervals (CI), and p-values. Different models estimated associations for risk perception (no/yes) (top panel) and risk perception by reason (bottom panel), for males and females 
separately. Sample sizes and percentages for reasons for risk perception refer to the sample of those who perceived a risk. The covariate results are not shown. Regression results are based on 30 
imputed random dates of HIV infection between surveys. Participants were censored at their 55th birthday. Only results for model 3 are shown. 
Model 3: Age, marital status, educational attainment, household wealth index, sexual risk factors, condom use (last sex), partner has other partners, survey round, study site 

 

 

Table 5.6: Risk perception and HIV incidence for both sexes combined and by sex (including earlier Manicaland Cohort surveys), Manicaland, Zimbabwe, 1998-2013. 
 Both sexes combined model 1 (n=16175) Males model 1 (n=5779) Females model 1 (n=10396) 
Variable     Inf/pyrs (IR) aHR  (95% CI) p-value       Inf/pyrs (IR) aHR  (95% CI) p-value  Inf/pyrs (IR) aHR  (95% CI) p-value 
Risk perception     
 No 301/27362 (1.10) 1 (Reference)  171/13691 (1.25) 1 (Reference) 130/13671 (0.95) 1 (Reference)  
 Yes 272/18166 (1.50) 1.36  (1.13-1.65) 0.001 63/2961 (2.14) 1.42  (1.03-1.96) 0.030 209/15205 (1.37) 1.37  (1.10-1.71) 0.005 
Values are new HIV infections (inf) per person-years (pyrs), crude incidence rates per 100 person-years (IR), adjusted hazard ratios (aHR), 95% confidence intervals (CI), and p-values. The covariate 
results are not shown. Results are based on 30 imputed random dates of HIV infection between surveys. Participants were censored at their 55th birthday. Sample sizes for different models due to 
missing data on variables included in the models. 
Model 1: Age, sex, survey round, study site 
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Table 5.7: HIV risk perception and HIV incidence by background characteristics and behaviour, Manicaland, 
Zimbabwe, 2003-2013. 
  Hazard ratio of HIV infection 

when perceiving a risk (vs no 
risk perception) 

 

P-value of 
interaction Variable            Inf/pyrs (IR) N aHR 95% CI 

Sex      
 Males 128/10774 (1.19) 3543 1.27 (0.82-1.99)  
 Females 215/20562 (1.05) 7193 1.41 (1.07-1.85) 0.723 
Age group (years) [a]      
 15-24 89/6585 (1.35) 2134 1.08 (0.69-1.70)  
 25-54 255/24751 (1.03) 8602 1.58 (1.19-2.10) 0.644 
Marital status [b]      
 Never married 39/3104 (1.26) 964 2.05 (1.04-4.05)  
 Currently married 237/24029 (0.99) 8282 1.29 (0.94-1.76)  
 Formerly married 64/4079 (1.58) 1447 1.54 (0.92-2.57) 0.079 
Time period [c]      
 ART roll-out 276/23062 (1.20) 7384 1.44 (1.10-1.89)  
 Post-ART 68/8274 (0.83) 3352 1.25 (0.74-2.11) 0.722 
Sexual risk      
 No risk factor 239/25377 (0.94) 8794 1.41 (1.07-1.87)  
 At least one risk factor 99/5689 (1.74) 1849 1.18 (0.75-1.88) 0.694 
Condom use (last sex)      
 No use 276/26672 (1.04) 9200 1.17 (0.88-1.56)  
 Used condom 67/4493 (1.48) 1479 2.58 (1.61-4.13) <0.001 
Partner has other partners      
 No 282/26939 (1.05) 9238 1.38 (1.06-1.80)  
 Yes 56/3853 (1.45) 1307 1.00 (0.53-1.89) 0.950 
The table shows for each sub-group for each variable the number of new HIV infections (inf) per person-years (pyrs) and crude 
incidence rates per 100 person-years (IR). For each of these sub-groups, Cox regression models were implemented to test for the 
association between HIV risk perception and HIV infection risk, with adjusted hazard ratios (aHR) and 95% confidence intervals 
(CI) referring to the ratio of perceiving a risk (vs. not perceiving a risk). Sample sizes (N) refer to the samples for the regression for 
each sub-group. Each regression model included age and sex as additional variables. A higher aHR suggest that the association 
between risk perception and HIV infection was stronger in that sub-group, thus suggesting higher accuracy. This interaction was 
tested in separate models that included the socio-demographic or behavioural variable and an interaction term of this variable 
with risk perception; the p-values refer to this interaction.  
[a] Age (continuous) was not included as a covariate in analyses of age groups. 
[b] Those divorced/separated and those widowed were grouped together into the ‘formerly married’ category. The p-value of the 
interaction term is for the interaction as a whole, not between specific categories. 
[c] Survey round was not included as a covariate in the analyses by time period. The ART roll-out period refers to the inter-survey 
periods of survey 3 (2003-2005) to 4 (2006-2008) and 4 to 5 (2009-11). The post-ART period refers to the inter-survey period of 
survey 5 to 6 (2012-13). 
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5.3.3 Proportional hazards assumption  
 

Table 5.8 presents tests of non-zero slopes for Schoenfeld residuals over time, with a significant result indicating 

a deviation from the proportional hazards assumption. Figure 5.2 presents the Schoenfeld plots by sex for the 

risk perception variables. There were no variables for which a significant deviation from the proportional 

hazards assumption was indicated. The lowest p-values are for males for the risk perception variables, but the 

Schoenfeld plots do not suggest significant deviation from the proportional hazards assumption. 

 

 

Table 5.8: Testing for nonzero slopes of Schoenfeld residuals over time by sex (results are for global tests for 
variables with more than two categories). 
Variable Males p-value Females p-value 
Risk perception 0.0732  0.5764  
Risk perception by reason 0.0816  0.7830  
Age group (5 years) 0.3727  0.8054  
Marital status 0.9219  0.4034  
Education 0.1630  0.2287  
Wealth index quintile 0.3907  0.1042  
Sexual risk factors 0.6306  0.5579  
Partner concurrency 0.7468  0.9784  
Condom use (last sex) 0.4390  0.7173  
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Males Females 
Risk perception 

  
Risk perception by reason 

  
Figure 5.2: Scaled Schoenfeld residuals over time for HIV risk perception and risk perception by reason by sex, 
Manicaland, Zimbabwe, 2003-2013. 
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5.4 Discussion 
 

In this large general-population cohort in east Zimbabwe, sexually active individuals who perceived a risk of 

future HIV infection had a one-third greater risk of acquiring HIV infection than those who did not, accounting 

for a range of socio-demographic and behavioural characteristics as well as potential time-varying and broader 

environmental confounders. This represents the first scientifically robust evidence from a general-population 

sample in a generalised HIV epidemic that HIV risk perception can be accurate. Accurate risk perception is vital 

so that individuals who are actually at increased risk of HIV infection also perceive themselves to be at risk and 

thus are motivated to protect themselves against infection.  

 

5.4.1 Gaps in risk perceptions and translating perceptions into protective behaviour  
 

The relationship between behaviour, perceptions, and HIV infection risk is complex. Someone who engages in 

behaviours associated with increased risk of HIV infection (e.g. having multiple or non-regular partners 

[76,449,450]) but uses protective measures (e.g. condoms) may not perceive a risk for HIV infection. This may 

be accurate if condoms are used consistently, but individuals may actually still be at an increased risk if 

condoms are only used some of the time. A strength of this study was that it used biomarkers for HIV infection 

to objectively determine HIV infection risks. The biological outcome of behaviours was therefore considered, 

but it was not necessary to know each individual’s behaviour for making conclusions about the accuracy of 

perceptions. With this approach, this study demonstrates significant gaps in risk perception. Many individuals 

did not perceive a risk despite engaging in potentially high-risk behaviour. 45% of females and 80% of males 

reporting two or more sexual risk factors did not report that they were at risk of HIV infection. While engaging 

in these behaviours is not inherently ‘risky’ (see chapter 4), the study shows that HIV incidence was high (1%) 

in individuals who did not perceive themselves to be at risk, thus these individuals did not accurately evaluate 

their HIV infection risks. Furthermore, while the higher HIV infections risk among those who perceive a risk 

demonstrates the accuracy of these perceptions, it also underlines that these individuals may face barriers 

preventing them from translating this perception into protective behaviour. In fact, if they engaged in protective 

behaviour, they may not have reported risk perception (although risk perception was higher among males who 

used condoms).  

 

The observed relationship between risk perception and HIV incidence differed markedly across sub-groups, 

although risk perception tended to be associated with higher incidence in all groups. The relationship was 

stronger among those who were older and was weak among those aged under 25. Therefore, on average, young 

people who perceived and who did not perceive a risk were at the same risk of HIV infection, so risk perception 

did not correspond to increased risk of HIV infection. This does not mean that every young person was at the 

same risk of HIV infection; rather, many young people at increased infection risk did not perceive this increased 
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risk and some young people not at increased risk perceived themselves to be at risk. This leads to inappropriate 

patterns of motivation to engage in HIV prevention, which is of concern since HIV incidence was generally 

higher in younger people, particularly young women [424]. 

 

The association between risk perception and HIV incidence was stronger in those who had not yet married than 

in currently married people. This may be because never married people had only short-term partners, so they 

only needed to evaluate their own behaviour, not risks resulting from their long-term partners, and those who 

engaged in risky behaviours were aware of their risks. This is further supported by the strong association 

between risk perception and HIV incidence when one’s own risky behaviour is given as the reason. Individuals 

who reported that their partners had other partners were more likely to perceive a risk for HIV infection; 

however, the relationship between risk perception and infection risk was weak among those reporting risk 

perception because their partners had other partners. This may be because there are more possible sources of 

error when assessing infection risks from the partner as opposed to one’s own behaviour, as there may be errors 

in assessing whether or not the partner actually has other partners and in assessing the risk associated with 

these partners. HIV risk perception was more strongly associated with HIV incidence in people who used 

condoms than in those who did not. Our measure of condom use was based on use during last sexual intercourse 

and therefore, in most cases, probably represents condom use with regular partners. The relatively high accuracy 

of risk perception in this group may be because many of these individuals know or have good reason to suspect 

that their partners are HIV-positive, but, again, the high HIV incidence underscores that these individuals failed 

to adequately protect themselves against HIV infection. Similarly, risk of HIV infection was high among those 

perceiving a risk because they may marry an HIV-infected partner, so individuals tended to recognise the risks 

associated with sexual relationships with PLHIV but did not adequately protect themselves against HIV 

infection. 

 

Reported risk perception has been declining over time in the study population. To the degree that individuals 

accurately recognise their risks, declining risk perception may reflect declines in reported sexual risk factors 

(among males) and suspecting that the partner has other partners (among females), and indirectly the decline 

in population-level HIV incidence. The increase in risk perception among males in the most recent survey round 

also corresponds to an increase in potentially risky behaviour. The increasing availability of ART may have 

further contributed to reductions in perceived risk. The association between risk perception and HIV incidence 

was weaker in the post-ART period compared to the ART roll-out phase, possibly because ART attenuates risks 

of HIV infection, making risk perceptions less accurate – e.g. sexual intercourse with an HIV-positive partner 

may be perceived as risky but is actually not associated with an increased risk if the partner is on ART. In this 

context of declining risk perception, and possibly reduced accuracy of risk perception, it is worrying that men’s 

condom use declined until the most recent survey and that women’s condom use remained low. Even in the 

post-ART period, HIV incidence has been high (0.83%) (which, as an average, masks heterogeneity in incidence 
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among different population groups), with ART coverage still below 40% in the 2012-13 survey [502]. However, 

statistical power for these sub-analyses was limited and interactions were not statistically significant in most 

cases. 

 

5.4.2 Generalisability of findings 
 

This study analysed the association between HIV risk perception and HIV infection risk relying on biomarkers 

for HIV infection, differing from a study in South Africa that excluded individuals at baseline (in 2005) based 

on self-reported HIV status and that did not find an association between HIV infection risk and risk perception 

[498]. In 2005, HIV testing was likely to be uncommon (30% of South Africans were ever tested in 2005 [503]), 

so participants may already have been unknowingly infected with HIV at baseline, which could have introduced 

significant noise into the data. Despite this, the results of the two studies are not inconsistent as the South 

African study was limited to young women and this study in Manicaland also found low accuracy of risk 

perception in this group. The results of the current study may be more generalisable to other parts of sub-

Saharan Africa, however, since patterns of marriage and sexual behaviour are probably more representative 

[504] than those from the metropolitan area of Cape Town, South Africa. The considerable decline in HIV 

incidence in Zimbabwe over time is unlikely to limit the generalisability of the findings to other settings with 

more moderate declines in incidence given that accuracy of risk perception does not necessarily depend on 

background levels of incidence and populations across sub-Saharan Africa have been extensively exposed to 

HIV prevention messages and programmes, although it is unclear whether these may have been more successful 

in improving accuracy of HIV risk perception in Zimbabwe.  

 

5.4.3 Implications for HIV prevention cascades 
 

This study highlights limitations in the proposal of having HIV risk perception as a first step in HIV prevention 

cascade [492]. As this study demonstrates considerable gaps in the accuracy of perceiving a risk for HIV 

infection, there is a risk in overstating the importance of risk perception for engaging in HIV prevention 

behaviour. The high HIV incidence among those perceiving a risk for HIV infection underscores the barriers to 

using prevention methods individuals face even if they perceive an HIV infection risk for themselves. Including 

HIV risk perception as the first step in the cascade fails to acknowledge these factors and places all focus on 

only one factor underlying motivation to engage in HIV prevention behaviour. 

 

5.4.4 Limitations 
 

While HIV incidence was measured objectively, this study relied on self-reports for other variables. Due to 

social desirability bias, risk perception may be under-reported to avoid being associated with risky behaviour. 

This may partly explain the high HIV incidence among those not reporting risk perception, so the difference in 
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incidence between those who did and did not perceive a risk may be underestimated, making our findings 

conservative. Similarly, sexual risk behaviour may be under-reported, despite the informal confidential voting 

interview methods to reduce social desirability bias [434]. Inaccurate measurement of sexual behaviour may 

also explain why the association between risk perception and HIV incidence did not markedly change when 

controlling for sexual risk factors. If these risk factors had been perfectly measured, the strength of the 

association between risk perception and incidence would likely have been affected as risk perception is 

associated with HIV infection risk through the recognition of these sexual risk factors. However, while reported 

levels of risk perception and risky sexual behaviour may be biased, observed trends are unlikely to be affected 

by this. Another limitation is the simple binary measure for risk perception. While this measure refers to future 

HIV infection – in contrast to other studies that only considered perceptions of current infection status [505] 

– it does not permit investigation of whether different levels of risk perception are associated with different 

levels of HIV incidence. 

 

5.4.5 Conclusions 
 

This study demonstrates that subjective perceptions of HIV infection risk can be accurate, and so supports HIV 

prevention programmes aiming at increasing risk perception (Box 5.3). At the same time, the higher HIV 

incidence among those perceiving a risk underlines the considerable barriers to engaging in HIV prevention 

behaviour individuals may face even if they recognise their risks, which may be beyond the individual’s control 

[506]. This includes partner refusal – which is important for condom use as well as adherence to PrEP [507] 

and uptake of VMMC [508] –, social norms [509], and structural barriers [100], including those relating to the 

legal system. This study supports calls to increase attention towards HIV prevention [152] given the continuing 

high HIV incidence in this population and declines and considerable gaps in risk perception – despite long-

term exposure to HIV prevention programmes. The variation in accuracy of risk perception across sub-groups 

is also a cause of concern – particularly the low accuracy of risk perception among young people and the 

difficulties in determining exposure to risks from the partner compared to one’s own behaviour. This 

underscores the need for innovative approaches to improve risk perception such as the recent application of 

methods from behavioural economics to correct risk perception in South African teenagers [510]. However, 

given the broad range of factors influencing HIV prevention behaviour, as is increasingly recognised in 

approaches to HIV prevention [12,100,509,511-513], interventions focusing on increasing risk perception must 

be accompanied by other interventions to strengthen motivation for using prevention methods, access to these 

methods – including removing structural barriers –, and individual capacity for effective use of these, which 

may involve partner-based interventions [386]. 
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Box 5.1: Key messages 

 

• Perceiving a personal risk for HIV infection was associated with increased risks for HIV acquisition, suggesting 

that risk perception can be accurate.  

• There were considerable gaps in HIV risk perception given high HIV incidence among those not perceiving a risk, 

particularly among young people.  

• There were considerable barriers to engaging in HIV prevention behaviour even of individuals recognise their 

risks, so interventions focusing on increasing risk perception must be accompanied by other interventions to 

strengthen motivation for using prevention methods, access to these methods, and individual capacity for 

effective use of these.  
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Chapter 6 
Relationships between changes in HIV risk 

perception and condom use in east Zimbabwe 
2003-2013: Population-based longitudinal 

analyses 

Dissemination 
 
A modified version of this chapter has been submitted for publication in the journal BMC Public Health. As of 1 October 
2019, the article has been accepted for publication but has not been published yet. During the review process, the 
manuscript is published open-access in Research Square:  
 

• Schaefer R, Thomas R, Maswera R, Kadzura N, Nyamukapa C, Gregson S. Relationships between changes in HIV 
risk perception and condom use in east Zimbabwe 2003-2013: Population-based longitudinal analyses, 31 July 
2019, PREPRINT (Version 1) available at Research Square [+https://doi.org/10.21203/rs.2.12210/v1+] 

 
Some results presented in this chapter were presented at the 22nd International AIDS Conference in Amsterdam, the 
Netherlands, 23 – 27 July 2018: 
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in east Zimbabwe 2003-2013. Abstract THPED376. Presented at: 22nd International AIDS Conference, 23 – 27 
July 2018, Amsterdam, the Netherlands. 
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Abstract 
 

Introduction 

Perceiving a personal risk for HIV infection is considered important for engaging in HIV prevention 

behaviour and is often targeted in HIV prevention interventions. However, there is limited evidence for 

assumed causal relationships between risk perception and prevention behaviour and the degree to which 

change in behaviour is attributable to change in risk perception is poorly understood. This study examined 

longitudinal relationships between changes in HIV risk perception and in condom use and the public 

health importance of changing risk perception. 

 

Methods  

Data on sexually active, HIV-negative adults (15-54 years) were taken from four surveys of a general-

population open-cohort study in Manicaland, Zimbabwe (2003-2013). Increasing condom use between 

surveys was modelled in generalised estimating equations dependent on change in risk perception 

between surveys. Accounting for changes in other socio-demographic and behavioural factors, regression 

models examined the bi-directional relationship between risk perception and condom use, testing 

whether increasing risk perception is associated with increasing condom use and whether increasing 

condom use is associated with decreasing risk perception. Population attributable fractions (PAFs) were 

estimated. 

 

Results 

1988 males and 3715 females participated in ≥2 surveys, contributing 8426 surveys pairs. Increasing risk 

perception between two surveys was associated with higher odds of increasing condom use (males: 

adjusted odds ratio [aOR]=1.39, 95% CI=0.85-2.28, PAF=3.39%; females: aOR=1.41 [1.06-1.88], 

PAF=6.59%), adjusting for changes in other socio-demographic and behavioural factors. Those who 

decreased risk perception were also more likely to increase condom use (males: aOR=1.76 [1.12-2.78]; 

females: aOR=1.23 [0.93-1.62]). 

 

Conclusions 

Results on associations between changing risk perception and increasing condom use support 

hypothesised effects of risk perception on condom use and effects of condom use on risk perception 

(down-adjusting risk perception after adopting condom use). However, small proportions of change in 

condom use were attributable to changing risk perception, underlining the range of factors influencing 

HIV prevention behaviour and the need for comprehensive approaches to HIV prevention. 
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6.1 Introduction 
 

Perceiving a personal risk for HIV infection is considered important for engaging in HIV prevention behaviour 

[302,303,514]. Increasing awareness of risks and risk perception is often aimed for in HIV prevention messages 

and programmes in sub-Saharan Africa [41,491]. Many HIV prevention interventions and programmes are 

based on theoretical assumptions of social-cognitive models of behaviour change [515,516], and perceiving a 

risk for a health threat, both in terms of perceived susceptibility and perceived severity of the threat, is an 

important element in many of these, including the Health Belief Model [292], Social Cognitive Theory [299], 

Theory of Planned Behaviour [297], as well as HIV-specific theoretical models such as the AIDS Risk Reduction 

Model [379]. The importance attached to risk perception for HIV prevention rests on the assumption that 

raising risk perception has a causal effect on engaging in protective behaviour. Statistical associations have been 

identified between risk perception and HIV prevention behaviour, including delaying sexual debut [304] and 

abstinence [305,306], condom use [307-311], and adherence to daily oral PrEP [313-315]. Risk perception has 

been proposed as a first step in the HIV prevention cascade due to its assumed links to HIV prevention 

behaviour [173] (see chapter 1, section 1.4.4, and chapter 2, section 2.2). However, there is limited evidence on 

causal relationships between risk perception and behaviour due to lack of longitudinal studies [302,316-318]. 

 

While causality cannot be established in observational studies, longitudinal studies can determine temporal 

relationships between hypothesised causes and effects, which is a prerequisite for determining causal 

relationships. There are few longitudinal studies on HIV risk perception conducted in sub-Saharan Africa. In a 

study among South African youth, individuals who started perceiving some risk for HIV infection between two 

surveys were more likely to get tested for HIV [517]. However, this effect was driven by changes in sexual risk 

that occurred between surveys. Moreover, for HIV testing, reverse causality is plausible, so HIV testing and 

counselling could cause a change in risk perception (not risk perception causing testing). In another study of 

the same population, males who started perceiving a risk between two surveys were more likely to report 

condom use during the second survey [518]. For condoms, reverse causality is less likely given that starting to 

use condom is implausible to cause increasing risk perception. However, the study failed to account for condom 

use at baseline and included those who started to become sexually active between surveys, which the study 

itself found to be associated with developing risk perception. 

 

The public health importance of changing perceptions about HIV infection risks further depends on population 

levels of risk perception and change in these. Risk perception has often been found to be low even among those 

engaging in behaviours associated with increased risk of HIV infection [494-496] (see also chapter 5), which 

may indicate that the change in prevention behaviour attributable to changes in risk perception is limited. 

However, again, lack of longitudinal studies limits our understanding of the degree to which behaviour can be 
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attributed to change in risk perception. This suggests that the role of risk perception for HIV prevention is less 

well understood than commonly assumed. 

 

The objectives of this study were to 1) examine longitudinal relationships between changes in HIV risk 

perception and condom use in a large cohort study in Zimbabwe, with the primary hypothesis being that an 

increase in risk perception leads to an increase in condom use, and 2) evaluate the public health importance of 

changing risk perception by estimating fractions of change in condom use attributable to change in risk 

perception. As opposed to previously published studies, data in this study were restricted to those sexually 

active and HIV-negative to eliminate effects of sexual debut and HIV infection on condom use and risk 

perception. Condom use was analysed as an example of HIV prevention behaviour due to limited possibilities 

for reverse causality, i.e. it is implausible that an increase in condom use can cause an increase in risk perception. 

Moreover, while other efficacious biomedical HIV prevention methods exist (including PrEP and VMMC), 

condoms remain central to global HIV prevention efforts [40] and the importance of condom use for HIV 

prevention was stressed in the Political Declaration of the UN General Assembly [8]. 

 

6.2 Methods 
 

6.2.1 Data and measures 
 

Sexually active participants who participated in at least two consecutive surveys of the four most recent surveys 

of the Manicaland Cohort Study (2003-2013) and remained HIV-negative between surveys were included in 

this analysis. See chapter 3 for details on the study and data. Participants who participated in non-consecutive 

surveys were not included given long intervals between surveys. Only participants who remained HIV-negative 

between survey rounds were included as HIV infection is likely to impact both risk perception and condom use. 

Moreover, only participants who were already sexually active at first observation were included as sexual debut 

influences risk perception and data on condom use were only available for those sexually active. Only data from 

survey three of the Manicaland Study onwards (2003-2005) were included as survey measures on condom use 

and risk perception changed after survey two (see chapter 3).  

 

HIV risk perception measure and excluded responses 
 

Risk perception was measured with one survey question (‘If you are not infected, do you think you are in danger 

of getting infected now or in the future?’), allowing for ‘yes’, ‘no’, and ‘don’t know’ responses. ‘Don’t know’ 

responses (9.17% of observations over surveys three to six) were excluded from main analyses, including 205 

males (4.00% of male sample) and 1301 females (11.4%). In preliminary analyses, study participants were 

described in terms of socio-economic background and sexual behaviour characteristics by the response to the 

risk perception question (Table 6.1). As can be seen in Table 6.1, the group of ‘don’t know’ responders included 
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a diverse set of individuals that could not easily be grouped together with either those perceiving a risk or those 

not perceiving a risk, with proportions for many socio-demographic and behavioural characteristics for those 

responding ‘don’t know’ being between the proportions of those perceiving and those not perceiving a risk. 

Moreover, including ‘don’t know’ as a separate category was not meaningful as the sample was small. Therefore, 

it was considered most conservative to exclude the group from the analyses.  

 

Definitions of change in risk perception and condom use 
 

Increased risk perception was defined as reporting risk perception in one survey but not in the preceding one. 

Decreased risk perception was not reporting risk perception in one survey but reporting risk perception in the 

preceding one. Condom use referred to reporting condom use during the last sexual intercourse. An increase in 

condom use occurred when the participant reported condom use in one survey but not in the preceding one. A 

decrease in condom use occurred when the participant reported no condom use in one survey but reported 

using a condom during last sex in the preceding survey. Further information on data and measures is provided 

in chapter 3.  
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Table 6.1: Preliminary analyses of socio-demographic and behavioural characteristics in the study sample by HIV 
risk perception response and sex, Manicaland, Zimbabwe, 2003-2013. 
 Males Females 
 No risk 

perception 
(N=4272) 

Risk 
perception 
(N=645) 

Don’t 
know 
(N=205) 

No risk 
perception 
(N=5403) 

Risk 
perception 
(N=4707) 

Don’t 
know 
(N=1301) 

Age       
 15-24 years 15.3 21.4 11.7 17.8 14.9 16.6 
 25-54 years 84.7 78.6 88.3 82.2 85.1 83.4 
Marital status       
 Never married 17.7 27.0 18.5 3.24 2.87 3.07 
 Married 78.0 64.8 73.7 74.4 85.7 80.9 
 Separated/divorced 3.42 6.98 7.32 7.79 5.10 7.76 
 Widowed 0.91 1.24 0.49 14.6 6.31 8.30 
Education       
 None/primary 24.0 19.3 24.0 42.5 39.7 46.1 
 Secondary/higher 76.0 80.8 76.0 57.5 60.3 53.9 
Wealth index quintile       
 Poorest 14.3 13.5 12.8 15.5 15.5 13.9 
 2nd poorest 45.2 43.9 45.6 49.6 47.2 47.8 
 3rd poorest 29.2 30.2 28.9 25.8 27.9 29.8 
 4th poorest 10.5 11.8 10.3 8.09 8.83 7.71 
 Least poor 0.85 0.62 2.45 0.97 0.58 0.77 
Sexual risk factors [a]       
 None 69.5 50.5 69.0 94.4 93.5 94.3 
 1 19.8 29.3 16.3 5.11 5.83 4.82 
 2+ 10.8 20.1 14.7 0.47 0.69 0.86 
Partner has other partners       
 No 96.5 92.9 95.2 89.1 78.7 87.9 
 Yes 3.53 7.13 4.88 10.9 21.3 12.1 
Condom use during last sex       
 No 81.3 69.8 77.6 89.8 90.1 91.1 
 Yes 18.7 30.2 22.4 10.2 9.94 8.92 
The sample included participants of the Manicaland Cohort surveys three to six who were included in main analyses. Values are 
percentages of the overall sample for males and females. Values may not add up to 100% due rounding. 
[a] The sexual risk variable was based on three variables: Reporting more than one sexual partner in the past 12 months; reporting 
at least one non-regular partner in the past three years; and reporting concurrent sexual partner at the time of the survey. 
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6.2.2 Analysis 
 

Modelling change over time with generalised estimating equations 
 

Associations between change in condom use and change in risk perception over time were estimated in this 

study. Generalised estimating equation (GEE) with a logit link function for a binomial response distribution and 

exchangeable correlation structure was used to model changes in condom use as the outcome and changes in 

risk perception as the independent variable [519]. GEEs produce marginal (population average) models and 

produce robust parameter estimates even if the correlation structure is not correctly identified [519]. GEEs 

account for the correlation of data from survey responses of one participant over several surveys, which are not 

independent.  

 

Coefficient estimates in GEE models have both cross-sectional (between-subject) and longitudinal (within-

subject) interpretations. For example, in a model of condom use (outcome) and risk perception (predictor), an 

odds ratio (OR) of 1.40 can be interpreted as 1) subjects reporting risk perception have, on average, 40% higher 

odds of reporting condom use, and 2) subjects who develop risk perception over time have, on average, 40% 

higher odds of starting to use condoms over time. It is therefore vital to differentiate between cross-sectional 

and longitudinal effects. To remove cross-sectional effects, instead of values of variables at one point in time, 

changes (∆) are modelled: 

 

 (𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑌𝑌𝑖𝑖𝑖𝑖−1) = ∆𝑌𝑌𝑖𝑖∆𝑖𝑖 = 𝛽𝛽0 + �𝛽𝛽𝑗𝑗�𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖 − 𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖−1� + ⋯
𝐽𝐽

𝑗𝑗=1

= 𝛽𝛽0 + �𝛽𝛽𝑗𝑗∆𝑋𝑋𝑖𝑖𝑗𝑗∆𝑖𝑖 + ⋯
𝐽𝐽

𝑗𝑗=1

 (1) 

 

Where 𝑌𝑌𝑖𝑖𝑖𝑖 is the observation for individual i at time t, 𝑌𝑌𝑖𝑖𝑖𝑖−1 is the observation for individual i at time t-1, and 

∆𝑌𝑌𝑖𝑖∆𝑖𝑖 is the change in Y for individual i over the time period ∆t; 𝛽𝛽0 is the intercept, 𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖 is the independent 

variable j for subject i at time t, 𝑋𝑋𝑖𝑖𝑗𝑗𝑖𝑖−1 is the independent variable j for individual i at time t-1, and ∆𝑋𝑋𝑖𝑖𝑗𝑗∆𝑖𝑖 is the 

change in variable j in individual i over time period ∆t; 𝛽𝛽𝑗𝑗 is regression coefficient for the independent variable 

j, and J is the number of independent variables.  

 

The unit of analysis of the regressions, therefore, was a pair of two survey responses contributed by an 

individual. To model changes in binary outcomes over a time period (∆𝑡𝑡) using GEE, models must be run 

separately for different starting values of the outcome variable as a change variable for a binary outcome has 

four categories. In this study, models were estimated by restricting the sample separately to 1) those reporting 

condom use at the beginning of the time period (i.e. t-1) and 2) those not reporting condom use at t-1. Therefore, 

the outcome of regressions was 1) an increase in condom use against continuing not using condoms (no change) 

or 2) a decrease in condom use against continuing using condoms (no change). The need to restrict the sample 
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to different starting values of the outcome variable is a disadvantage over autoregressive (Markov) models, 

which model outcomes at a current time t while controlling for the outcome at previous times. However, 

modelling changes completely removes cross-sectional effects, removing confounding from time-invariant 

unobservable factors, and so results are more straightforward to interpret.  

 

GEE models require defining a correlation structure that determines the impact of data from the same individual 

from past surveys. When modelling changes, the correction for within-subject correlation is part of the model, 

so an independent correlation structure for GEE will often be the most appropriate choice [519]. However, in 

this study, since individuals may participate in more than two survey rounds, contributing more than one 

observation of change between two surveys, there may be intra-individual correlation between changes over 

more than two surveys, so an exchangeable correlation structure was defined. This correlation structure 

assumes that the same correlation exists between observations regardless of the time that passed between 

measurements (e.g. 𝑌𝑌𝑖𝑖 is correlated with 𝑌𝑌𝑖𝑖−1 in the same way as with 𝑌𝑌𝑖𝑖−2). This is appropriate because few 

participants participated in more than three surveys. A more complex correlation structure that estimates 

different correlation coefficients depending on the time that passed between surveys, giving less weight to older 

measurements, would add little to the model, and estimating more correlation coefficients would lead to a loss 

of statistical power.  

 

Modelling change in condom use and risk perception  
 

Hypotheses of the relationship between changes in risk perception and changes in condom use are outlined in 

Table 6.2 and Table 6.3. The primary hypothesis of this study was that an increase in risk perception causes an 

increase in condom use (hypothesis 1, Table 6.2). However, the relationship between risk perception and 

condom use is bi-directional, so it was further hypothesised that an increase in condom use leads to a decrease 

in risk perception as the protective behaviour is implemented (hypothesis 2, Table 6.2). Moreover, there were 

several hypotheses regarding the relationship of condom use and risk perception among those using condoms 

who may decrease condom use over time (Table 6.3). While the methods of this study only test for associations 

between two changes (changes in risk perception and changes in condom use) and the exact temporal 

relationship between these changes cannot be established (which of these changes came first), it can be tested 

whether the directions of associations are in theoretically expected directions (Table 6.2 and Table 6.3).  

 

Hypotheses outlined in Table 6.2 and Table 6.3 would only be supported by associations in expected directions 

in the absence of confounding by changes in other factors, although modelling changes removes the impact of 

time-invariant factors. For example, change in marital status is likely to impact both use of condom and risk 

perception. It is therefore vital to account for changes in other variables associated with both risk perception 

and condom use. To identify variables potentially confounding the relationship between risk perception and 
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condom use, preliminary analyses were conducted in which socio-demographic and behavioural characteristics 

were tested for association with both risk perception and condom use in separate logistic GEE models (Table 

6.4), controlling for age, sex, survey round, and study site. As can be seen in Table 6.4, marital status, education, 

and religious affiliation showed associations with both risk perception and condom use. School enrolment, 

socio-economic status, and distance to town were not further considered. STI symptoms in the past 12 months 

showed strong association with risk perception but only weak association with condom use. Having sexual risk 

factors and having a partner who has other partner were strongly associated with risk perception and condom 

use. Generally, the same patterns of associations existed by sex (not shown) with the exception of HIV testing 

(negative association for males and positive association for females). Following these preliminary analyses, 

time-variant socio-demographic and behavioural factors considered potential confounding factors included age, 

marital status, school enrolment, education, socio-economic status, having symptoms of STIs, HIV testing, 

sexual risk behaviour, and having a partner who has other partners. For each of these, change between two 

surveys was modelled as described in Table 6.5. Time-invariant factors cannot confound the relationship 

between change in risk perception and condom use as, by definition, they do not change. Sex, religious 

affiliation, and study site were considered time-invariant factors (very few participants reported change in 

religious affiliation or study site). 

 

Therefore, in this study, a change in condom use (∆𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶) in an individual i over a time period ∆𝑡𝑡 is 

modelled to be dependent on a change in risk perception (∆𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡𝑅𝑅𝐶𝐶𝐶𝐶) in the same individual and same 

time period as:  

 

 ∆𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖∆𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1∆𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖∆𝑖𝑖 + 𝛽𝛽𝑍𝑍∆𝑋𝑋𝑖𝑖∆𝑖𝑖 (2) 

 

Where ∆𝑋𝑋𝑖𝑖𝑖𝑖1,2  is a vector of all change variables for 𝑅𝑅 in ∆𝑡𝑡. 

 

GEE models, estimated separately for those not using condoms at t-1 and those using condoms at t-1 (so the 

outcome was either increase or decrease in condom use vs. no change), included an independent variable for 

change in risk perception (increase/decrease vs. no change [reference category]). The change in risk perception 

variable can be considered to separately represent those reporting risk perception at t-1 (who may decrease risk 

perception) and those not reporting risk perception at t-1 (who may increase risk perception). Models were 

estimated including change in age as an additional variable (model 1) and change variables for all potential 

confounders (model 2). Models were estimated separately by sex. Secondary analyses estimated models by age 

group (15-24 vs. 25+ years) and marital status (not married vs. currently married).  
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Table 6.2: Key hypotheses of associations between increase in condom use and change in HIV risk perception. 
Among those not perceiving a risk for HIV infection at the beginning of the period between surveys:  
Hypothesis 1: An increase in HIV risk perception leads to an increase in condom use 
Risk perception is a motivating factor for condom use. A positive association between increased risk perception and 
increased condom use would support a causal role of risk perception as it is theoretically implausible that an 
increase in condom use causes an increase in risk perception. 
 
Among those perceiving a risk for HIV infection at the beginning of the period between surveys:  
Hypothesis 2: An increase in condom use leads to a decrease in HIV risk perception 
Starting to use condoms may lead to a downward adjustment of risk perception as protective measures are 
implemented. This would be supported by a positive association between decreased risk perception and increased 
condom use as it would be implausible that a decrease in risk perception causes an increase in condom use. 
These hypotheses were tested in the sample of individuals not using condoms at the beginning of a period between surveys who 
may increase their condom use over time. 

 

 

Table 6.3: Key hypotheses of associations between decrease in condom use and change in HIV risk perception. 
Among those not perceiving a risk for HIV infection at the beginning of the period between surveys:  
Hypothesis 3(a): A decrease in condom use leads to an increase in risk perception 
Hypothesis 3b): A decrease in condom use is not or negatively associated with an increase in risk perception 
These competing hypotheses are similarly plausible. Regarding hypothesis 3(a), individuals may adjust their risk 
perception upward when stopping to use condoms between surveys as the individual does no longer engage in the 
protective behaviour. In this situation, it is implausible that an increase in risk perception causes a decrease in 
condom use. However, hypothesis 3(b) is also plausible because individuals may stop using condoms when a 
‘threat’ is removed and, because of the removal of the threat, individuals have no reasons to perceive a risk. 
Therefore, there may be no or a negative association, so individuals are less likely to increase risk perception when 
decreasing condom use. Similarly, an increase in risk perception should further motivate to engage in preventative 
behaviours, so it should be ‘protective’ against decreases in condom use (negative association).  
 
Among those perceiving a risk for HIV infection at the beginning of the period between surveys:  
Hypothesis 4: A decrease in risk perception leads to a decrease in condom use 
A positive association between decreased risk perception and decreased condom is expected as a decrease in risk 
perception removes the motivation to engage in protective behaviour, so individuals may stop using condoms. It is 
implausible that a decrease in condom use causes a decrease in risk perception. 
These hypotheses were tested in the sample of individuals using condoms at the beginning of a period between surveys who may 
decrease their condom use over time. 

 

  



 

Chapter 6 185 
 

Table 6.4: Preliminary analyses of socio-demographic and behavioural characteristics in association with HIV risk 
perception and condom use during last sex, Manicaland, Zimbabwe, 2003-2013. 
 Association with risk perception  Association with condom use 
 aOR 95% CI p-value  aOR 95% CI p-value 
Marital status        
 Never married 1 (Reference)   1 (Reference)  
 Married 0.80 (0.66-0.96) 0.018  0.06 (0.05-0.07) <0.001 
 Separated/divorced 0.54 (0.42-0.70) <0.001  0.39 (0.31-0.50) <0.001 
 Widowed 0.35 (0.27-0.45) <0.001  0.19 (0.14-0.26) <0.001 
Education        
 None/primary 1 (Reference)   1 (Reference)  
 Secondary/higher 0.98 (0.88-1.08) 0.657  1.15 (1.00-1.33) 0.058 
School enrolment        
 No 1 (Reference)   1 (Reference)  
 Yes 1.24 (0.86-1.79) 0.240  1.49 (1.06-2.11) 0.023 
Wealth index (quintiles)        
 Poorest 1 (Reference)   1 (Reference)  
 2nd poorest 0.94 (0.84-1.06) 0.317  1.39 (1.18-1.63) <0.001 
 3rd poorest 1.06 (0.93-1.20) 0.392  1.49 (1.25-1.77) <0.001 
 4th poorest 1.10 (0.93-1.30) 0.252  1.45 (1.16-1.82) 0.001 
 Least poor 0.60 (0.39-0.95) 0.028  1.82 (1.15-2.86) 0.010 
Distance to town        
 0-4km 1 (Reference)   1 (Reference)  
 5-9km 0.94 (0.82-1.08) 0.383  0.96 (0.80-1.15) 0.620 
 10+ km 1.11 (0.99-1.24) 0.070  0.96 (0.83-1.10) 0.517 
Religion        
 Christian mission churches 1 (Reference)   1 (Reference)  
 Apostolic churches 0.95 (0.86-1.04) 0.254  0.76 (0.66-0.87) <0.001 
 Traditional 0.94 (0.65-1.36) 0.747  0.66 (0.43-1.02) 0.062 
 Other 0.94 (0.84-1.06) 0.328  0.84 (0.71-0.99) 0.035 
 No religion stated 1.13 (0.95-1.34) 0.167  0.78 (0.64-0.94) 0.009 
Reporting of STD symptoms        
 No symptoms 1 (Reference)   1 (Reference)  
 Yes symptoms 1.94 (1.68-2.23) <0.001  1.11 (0.90-1.37) 0.340 
HIV testing (past 3 years)        
 No 1 (Reference)   1 (Reference)  
 Yes 0.94 (0.86-1.03) 0.169  1.13 (1.00-1.28) 0.045 
Sexual risk [a]        
 No risk factor 1 (Reference)   1 (Reference)  
 1 risk factor 1.43 (1.24-1.65) <0.001  2.91 (2.52-3.36) <0.001 
 2+ risk factors 2.39 (1.97-2.90) <0.001  3.91 (3.27-4.67) <0.001 
Partner has other partners         
 No 1 (Reference)   1 (Reference)  
 Yes 1.94 (1.73-2.16) <0.001  2.33 (2.01-2.71) <0.001 
Values are adjusted odds ratios (aOR), 95% confidence intervals (95% CI), and p-values. Each variable was tested in a separate 
model, controlling for age, sex, survey round, and study site (covariate results not shown).  
[a] The sexual risk variable was based on three variables: Reporting more than one sexual partner in the past 12 months; reporting 
at least one non-regular partner in the past three years; and reporting concurrent sexual partner at the time of the survey. 
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Table 6.5: Additional change variables included in the analysis. 
Change in 5-year age-group 
A variable was created to capture no change in five-year age-group and increase into a specific five-year age-group 
between 20-24 and 50-54 years. This approach was chosen as dummy variables would not create equivalent change 
variables (participants cannot become members of the lowest age-group of 15-19 years and cannot leave the oldest 
age-group of 50-54 years). 
 
Change in marital status 
Similar to change in age-group, dummy variables for marital status would not create equivalent change variables as 
participants cannot become members of the never married category. A variable was created to capture no change 
in marital status, becoming married after having never been married before, becoming married after having been 
divorced or widowed, becoming divorced or widowed after having been married before, and becoming divorced or 
widowed after having never been married before (marriage is assumed to have happened between surveys). 
Divorced and widowed statuses were combined due to small sample sizes in each category.  
 
Change in school enrolment status 
A variable was created to capture no change in school enrolment status, becoming enrolled in school, and leaving 
school after being previously enrolled.  
 
Change in education 
A variable was created to capture no change in educational attainment or a change from no/primary education to 
secondary/higher education. 
 
Change in socio-economic status (wealth index quintile) 
Dummy variables were created for each wealth index quintile. Change variables were created for each of these with 
three possible values (no change, joining category, leaving category). Four of the five change variables were 
included in regression models. 
 
Change in sexually transmitted disease (STD) symptoms 
A variable was created to capture no change in reporting of STD symptoms, reporting of STD symptoms after 
reporting no symptoms previously, and reporting no STD symptoms after reporting symptoms before. 
 
Ever HIV testing 
A variable was created to capture changes in having ever been tested for HIV. A change in this variable indicates 
that the participant had an HIV test for the first time between surveys.  
 
Recent HIV testing 
No separate variable was created because the survey measure referred to HIV testing in the past three years, which 
reflects the experience of HIV testing between surveys (which were about 3 years apart).  
 
Change in sexual risk 
A sexual risk variable was created based on reporting of multiple partners in the past 12 months, at least one casual 
partner in the past three years, and more than one sexual partner at the moment, to identify individuals with no, 
one, or at least two risk factors. Dummy variables were created for each category of sexual risk, and change 
variables were created for each of these with three possible values (no change, joining category, leaving category). 
Two of the three change variables were included in regression models. 
 
Change in perceived partner risk 
Perceived partner risk was based on reporting that the partner has other partners. A variable was created to 
capture no change in perceived partner risk, reporting that the partner has other partners after not reporting this 
previously, and reporting that the partner does not have other partners after previously reporting partner risk.  
Details on data and measures are provided in chapter 3. 
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Reasons for perceiving a risk for HIV infection 
 

The associations between changes in risk perception and condom use may depend on the reason for risk 

perception. Therefore, additional analyses estimated the GEE models with change in risk perception as no 

change against increase or decrease in risk perception broken down by reason for risk perception. These reasons 

refer to the reason for perceiving a risk after not reporting risk perception at t-1 or previous reason at t-1 before 

decreasing risk perception. Reasons for risk perception included having multiple partners, having a partner who 

has other partners, marrying someone who may be HIV-positive, or ‘other’.  

 

Population attributable fractions (PAFs  
 

For both increase and decrease in condom use, the population attributable fraction (PAF) for increase and 

decrease in risk perception, respectively, was calculated as an estimate of the proportion of ‘cases’ of change in 

condom use that can be attributed to changes in risk perception. GEE model 2 estimates were used for this. The 

methodology for estimating PAF is described elsewhere [520-522].  

 

Sensitivity analysis of a different definition of ‘no change’ in risk perception 
 

In the main analyses, regression models included a change in risk perception variable that consisted of three 

categories: No change between surveys (either perceiving a risk or not perceiving a risk in both surveys), 

increase in risk perception, and decrease in risk perception. This means that, in the regression analyses, 

increased risk perception was not just compared to those who continued to not perceive a risk and decreased 

risk perception was not just compared to those who continue to perceive a risk, but in both cases the no change 

category includes both types of risk perception. A sensitivity analysis was conducted in which the regression 

analyses were conducted comparing increased risk perception with continuing to not perceive a risk only, so 

excluding those who perceived a risk in both surveys. A similar analysis could not be implemented for decreased 

risk perception due to small sample sizes. 

 

Imputation of information for missing data 
 

For most variables, a small number of study participants had missing information. The longitudinal nature of 

the data was used to impute information for some variables with missing information from data of the previous 

or subsequent survey. The imputation procedure differed between variables, as outlined in Table 6.6. For the 

imputation, data from the Manicaland Cohort survey two, excluded in the main analyses, were also used (for 

example marital status at survey two may be used if a participant was missing data on this in survey round 

three). The data were imputed before excluding participants not eligible for the main analyses. For instance, a 

participant may have become HIV-infected between surveys four and five, so data from survey five would be 
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excluded from the main analyses, but data from survey round five may be imputed for missing data at round 

four. Data were not imputed for participants with gaps in survey participation, e.g. missing data in round five 

was not imputed from round three if the participant did not participate in round four. 165 survey participations 

were affected by these imputations (about 1% of data).  

 

 

Table 6.6: Imputation of data for main analyses. 
Variable Imputation procedure for missing data at time t N 
HIV status If individuals were HIV-negative at t+1, this was imputed for t. If individuals were HIV-

positive at t-1, this was imputed for t. This imputation was implemented even if there were 
gaps in survey participation for participants. 
 

48 

Ever sexual 
intercourse 

If individuals reported having never had sexual intercourse at t+1, this was imputed for t. If 
individuals reported having had sexually intercourse at t-1, this was imputed for t. This 
imputation was implemented even if there were gaps in survey participation for 
participants. 
 

0 

Age If missing data for age at time t, the age at t+1 minus three years or the age at t-1 plus 
three years was imputed. 
 

0 

Marital status First, when reporting having never been married at time t+1, this was imputed for t. After 
this, marital status at t-1 or t+1 was imputed for marital status at t. This assumes that 
marital status is relatively constant over time. 
 

55 

Education If individuals reported no or primary education at t+1, this was imputed for t. If individuals 
reported secondary or higher education at t-1, this was imputed for t. 
 

25 

School 
enrolment 

If individuals reported being enrolled in school at t+1, this was imputed for t. If individuals 
reported not being enrolled in school at t-1, this was imputed for t. 
 

15 

Wealth index 
quintile 

Missing data for the wealth index quintile was imputed from t-1 or t+1, assuming that 
socio-economic status is relatively stable over time. 
 

25 

HIV testing 
(lifetime) 

If participants reported having never done an HIV test at t+1, this was imputed for t. If 
participants reported having done an HIV test before at t-1, this was imputed for t. This 
imputation was implemented even if there were gaps in survey participation for 
participants. 

20 

The table describes the method used for imputing information missing for a variable at one survey (time t) from the subsequent 
survey (t+1) or previous survey (t-1). The number of study participants for which data was imputed for each variable is indicated 
(N). This refers to participants included in the main analyses of the study.  
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6.3 Results 
 

6.3.1 Sample overview and trends in HIV risk perception and condom use 
 

Inclusion criteria for analysis were met by 1988 males and 3715 females, of which 38.7% participated in more 

than two surveys, thus contributing 4776 and 9353 survey observations, respectively, and creating 8426 survey 

pairs. Descriptive statistics are provided in Table 6.7.  

 

Risk perception for HIV infection was reported by 13.0% of males (95% CI=12.1-14.0%) and 46.6% of females 

(45.6-47.6%), following declining trends over time (Figure 6.1A), with an increase among males in the most 

recent survey. Risk perception tended to be more common among those reporting STD symptoms, sexual risk 

factors, and that their partners have other partners (Table 6.7). Reported condom use during last sexual 

intercourse was twice as high among males (20.2% [19.1-21.3%]) than females (10.3% [9.75-11.0%]) and 

increased slightly over time among females but declined markedly among males (Figure 6.1B). Males reporting 

condom use were more likely to report risk perception than those not using condoms, but no difference in risk 

perception was observed among females (Table 6.7.).  

 

On average, 9.43% (8.40-10.6%) of males and 16.2% (15.3-17.2%) of females increased risk perception and 

8.64% (7.66-9.74%) and 19.7% (18.7-20.8%), respectively, decreased risk perception between surveys. 7.21% 

(6.33-8.23%) of males and 6.92% (6.28-7.61%) of females increased condom use. See Table 6.8 for proportions 

of change between individual survey pairs. 
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Figure 6.1: HIV risk perception and condom use over time and change in condom use by change in risk perception, 
Manicaland, Zimbabwe, 2003-2013. 
Trends represent reporting of perceiving a risk for HIV infection (A) and in condom use during last sex (B). Bar chars 
represent proportions of increase (C) and decrease (D) in condom use between surveys among participants with 
different patterns of change in perceiving a risk for HIV infection (no change; increase; decrease). Data included males 
and females (15-54 years) who were HIV-negative and sexually active. Error bars indicate 95% confidence intervals. Grey 
areas in (A) and (B) indicate durations of surveys. 
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Table 6.7: HIV risk perception by socio-demographic and behavioural characteristics, Manicaland, Zimbabwe, 2003-
2013. 
 Male observations (N=4776)  Female observations (N=9353) 
 Total N (%) Risk perception N (%)  Total N (%) Risk perception N (%) 
Age      
 15-24 years 774 (16.2) 132 (17.1)  1532 (16.4) 652 (42.6) 
 25-54 years 4002 (83.8) 488 (12.2)  7821 (83.6) 3708 (47.4) 
Marital status       
 Never married 895 (18.7) 164 (18.3)  288 (3.08) 128 (44.4) 
 Married 3653 (76.5) 406 (11.1)  7462 (79.8) 3745 (50.2) 
 Separated/divorced 182 (3.81) 42 (23.1)  606 (6.48) 214 (35.3) 
 Widowed 46 (0.96) 8 (17.4)  997 (10.7) 273 (27.4) 
School enrolment       
 Not enrolled 4681 (98.0) 605 (12.9)  9287 (99.3) 4325 (46.6) 
 Currently enrolled 94 (1.97) 14 (14.9)  66 (0.71) 35 (53.0) 
Education       
 None/primary 1107 (23.2) 118 (10.7)  3801 (40.6) 1726 (45.4) 
 Secondary/higher 3661 (76.7) 501 (13.7)  5453 (58.3) 2595 (47.6) 
Wealth index quintile       
 Poorest 679 (14.2) 85 (12.5)  1434 (15.3) 667 (46.5) 
 2nd poorest 2126 (44.5) 271 (12.7)  4506 (48.2) 2053 (45.6) 
 3rd poorest 1397 (29.3) 186 (13.3)  2481 (26.5) 1202 (48.4) 
 4th poorest 516 (10.8) 72 (14.0)  806 (8.62) 396 (49.1) 
 Least poor 40 (0.84) 4 (10.0)  76 (0.81) 26 (34.2) 
HIV testing in past 3 years       
 No 3544 (74.2) 458 (12.9)  4789 (51.2) 2320 (48.4) 
 Yes 1216 (25.5) 156 (12.8)  4518 (48.3) 2015 (44.6) 
STD symptoms in past 12 
months 

      

 No 4600 (96.3) 593 (12.9)  8593 (91.9) 3869 (45.0) 
 Yes 174 (3.64) 27 (15.5)  695 (7.43) 468 (67.3) 
VMMC [a]      
 No 764 (96.0) 122 (16.0)    
 Yes 32 (4.02) 5 (15.6)    
Sexual risk factors [b]       
 None 3048 (63.8) 277 (9.10)  8705 (93.1) 4030 (46.3) 
 1 897 (18.8) 154 (17.2)  511 (5.46) 257 (50.3) 
 2+ 797 (16.7) 186 (23.3)  78 (0.83) 44 (56.4) 
Partner has other partners       
 No 4577 (95.8) 576 (12.6)  7740 (82.8) 3383 (43.7) 
 Yes 184 (3.85) 42 (22.8)  1474 (15.8) 938 (63.6) 
Condom use during last sex       
 No 3812 (79.8) 434 (11.4)  8385 (89.7) 3920 (46.8) 
 Yes 964 (20.2) 186 (19.3)  968 (10.3) 440 (45.5) 
Values are: Sample sizes (N) and relative sizes in percent (%) of the different categories of variables and, among each of these 
categories, the number of people and proportion perceiving a risk for HIV infection. Values may not add up to 100% due to 
rounding. Statistics are based on all observations (multiple observation per participant are treated as independent observations), 
so sample sizes are higher compared to regression analyses as unit of analysis for regressions was the survey pair. 
[a] Information on VMMC was only based on the 2012-13 survey of the Manicaland Cohort given very low proportions of men who 
have undergone VMMC in the earlier surveys.  
[b] Sexual risk factors were: Reporting more than one sexual partner in the past 12 months; reporting at least one non-regular 
sexual partner in the past three years; and reporting being in more than one sexual relationship at the moment. 
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Table 6.8: Changes in risk perception and condom use between surveys, Manicaland, Zimbabwe, 2003-13. 
  Males Females  

Risk perception Condom use Risk perception Condom use 
 Survey Increase Decrease Increase Decrease Increase Decrease Increase Decrease 
3 (2003-05) to 4 (2006-08) 8.25 10.51 7.23 13.2 14.9 18.9 6.48 5.78 
4 (2006-08) to 5 (2009-11) 8.62 8.80 6.60 12.3 16.3 21.0 7.93 5.06 
5 (2009-11) to 6 (2012-13) 11.8 6.40 8.00 7.02 17.1 18.9 6.06 6.28 
Values are percentages (%) of change between two surveys. Surveys one and two were not included in this analysis given changing 
measurement of risk perception and condom use; see methods. 

 

 

6.3.2 Increase in condom use and changes in HIV risk perception 
 

Proportions of males and females who increased condom use between surveys were higher among those who 

increased or decreased risk perception over time compared to those without change (Figure 6.1C). Adjusting 

for other changes, increasing risk perception was associated with higher odds of increasing condom use 

compared to no change in risk perception among males (adjusted odds ratio [aOR]=1.39 [0.85-2.28]) and 

females (aOR=1.41 [1.06-1.88]) (Table 6.9). Associations were similar among younger (15-24 years) (aOR=1.43 

[0.85-2.39]) and older people (25+ years) (aOR=1.53 [1.18-1.97]) (both sexes combined) (Table 6.10) but 

stronger among not married individuals (aOR=1.86 [1.23-2.83]) compared to those currently married 

(aOR=1.38 [1.02-1.87]) (both sexes combined) (Table 6.11), with similar patterns by sex (Table 6.10 and Table 

6.11). 

 

Decreasing risk perception was also associated with higher odds of increasing use of condoms compared to no 

change in risk perception among males (aOR=1.76 [1.12-2.78]) but showed weak association among females 

(aOR=1.23 [0.93-1.62]) (model 2, Table 6.9). Associations were found among younger and older people (Table 

6.10) and unmarried and married males (Table 6.11) but not currently married females (aOR=1.02 [0.72-1.44]) 

(Table 6.11). 

 

Among males, associations of increased and decreased risk perception with increased condom use were 

particularly strong among those perceiving a risk due to having multiple partners and because they may marry 

an HIV-positive partner (Table 6.9). Among females, similarly, associations were strongest among those 

perceiving a risk for HIV infection because they may marry an HIV-infected partner but, as opposed to males, 

also strong among those reporting risk perception because their partners have other partners (Table 6.9). 

 

The majority of those who increased condom use did so without changing risk perception (Table 6.13). Among 

males, 201 ‘cases’ of increased condom use between surveys were observed. Of these, 28 reported increased 

risk perception, with an estimated PAF of 3.39% (-2.22 to 8.70%), and 26 reported decreased risk perception 

(PAF=5.29% [0.34 to 9.99%]). Among females, 390 ‘cases’ of increased condom use were observed, of which 
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77 reported increased risk perception (PAF=6.59% [0.54 to 12.3%]) and 85 decreased risk perception 

(PAF=4.63% [-1.96 to 10.8%]).  

 

6.3.3 Decrease in condom use and changes in risk perception 
 

Given low levels of condom use in the study population (Table 6.7), sample sizes for those reporting condom 

use at the beginning of the period between surveys were small (Table 6.12). Among males, decrease in condom 

use was less common among those who increased risk perception compared to no change or decrease in risk 

perception (Figure 6.1D), and increased risk perception was weakly negatively associated with decreased 

condom use (aOR=0.79 [0.41-1.51]) while there was no association for decreased risk perception (aOR=0.92 

[0.48-1.78]) (model 2, Table 6.12). For females, decrease in condom was more common among those who 

increased risk perception (Figure 6.1D) but the association was weak (aOR=0.86 [0.47-1.56]) (Table 6.12). A 

decrease in risk perception was weakly negatively associated with decreased condom use (aOR=0.72 [0.44-

1.20]) (model 2, Table 6.12). Sample sizes were very small when dividing changes in risk perception by reason 

for risk perception, creating large uncertainty around estimates (Table 6.12). Nearly no decrease in condom use 

can be attributed to increased risk perception among either sex (Table 6.13) and to decreased risk perception 

among males. 2.97% (-7.77 to 15.9%) more cases of decreased condom use would have occurred in the absence 

of decreased risk perception among females (Table 6.13).  
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Table 6.9: Associations between changes in HIV risk perception and increase in condom use between surveys, Manicaland, Zimbabwe, 2003-2013. 

Outcome:  
Increase in condom use (vs. no change) 

Males Females 
 Model 1 

(N=2194) 
Model 2  
(N=2149) 

 Model 1  
(N=5084) 

Model 2 
(N=4832) 

Variable n (%) aOR (95% CI) aOR (95% CI) n (%) aOR (95% CI) aOR (95% CI) 
Change in risk perception            
 No change in risk perception 1812 (82.6) 1 (Reference) 1 (Reference) 3173 (64.4) 1 (Reference) 1 (Reference) 
 No risk perception → Risk perception (increase) 206 (9.39) 1.79 (1.16-2.75) 1.39 (0.85-2.28) 822 (16.2) 1.42 (1.08-1.85) 1.41 (1.06-1.88) 
 Risk perception → No risk perception (decrease) 176 (8.02) 1.91 (1.22-2.98) 1.76 (1.12-2.78) 989 (19.5) 1.23 (0.95-1.60) 1.23 (0.93-1.62) 
Change in risk perception with reason [a]           
 No change in risk perception 1812 (82.9) 1 (Reference) 1 (Reference) 3273 (64.8) 1 (Reference) 1 (Reference) 
 No risk perception → Risk perception (reason)           
  Has multiple partners  28 (1.29) 3.78 (1.58-9.08) 3.12 (1.12-8.72) 7 (0.14) NA [b]  NA [b]  
  Partner has other partners 29 (1.34) 0.94 (0.23-3.82) 0.37 (0.04-3.29) 229 (4.53) 1.70 (1.10-2.63) 1.57 (0.98-2.51) 
  Marry HIV-positive partner  25 (1.15) 9.30 (4.14-20.9) 6.93 (2.5-19.25) 25 (0.49) 7.10 (2.90-17.4) 5.37 (1.93-14.9) 
  Other 120 (5.54) 0.62 (0.27-1.44) 0.55 (0.23-1.36) 551 (10.9) 1.12 (0.80-1.58) 1.18 (0.82-1.69) 
 Risk perception (reason) → No risk perception            
  Has multiple partners  23 (1.05) 6.55 (2.74-15.7) 6.73 (2.64-17.2) 14 (0.28) 1.04 (0.14-8.00) NA [b]  
  Partner has other partners 39 (1.78) 1.09 (0.37-3.22) 0.97 (0.34-2.76) 313 (6.19) 1.60 (1.10-2.35) 1.57 (1.03-2.38) 
  Marry HIV-positive partner  20 (0.91) 2.99 (1.13-7.94) 2.39 (0.86-6.61) 28 (0.55) 10.1 (4.66-21.7) 7.72 (3.47-17.2) 
  Other 89 (4.07) 1.32 (0.66-2.65) 1.31 (0.65-2.61) 613 (12.1) 0.84 (0.58-1.20) 0.89 (0.61-1.29) 
Values are: Sample sizes (n) and percentages (%) for changes in risk perception; sample sizes for regression models (N); and adjusted odds ratios (aOR) with 95% confidence intervals (95% CI). Sample: 
Sexually active, HIV-negative participants (15-54 years) not reporting condom use at the beginning of periods between surveys. Outcome of regressions: Increase in condom use vs. no change 
(continuing not using condoms). Increased and decreased risk perception was compared to no change (risk perception or no risk perception in both surveys). Estimates for other independent variables 
are not shown. Sample sizes differ between models due to missing data on included variables.  
Model 1: Change variables included for: Age group 
Model 2: Change variables included for: Age group, marital status, educational attainment, school enrolment status, socio-economic status, STD symptoms, sexual risk, partner concurrency, HIV 
testing (lifetime), HIV testing (past three years) 
[a] Reasons for risk perception refer to the reasons given at the end of the period between surveys for increasing risk perception or at the beginning for decreasing risk perception.  
[b] No association of change in risk perception in this category with change in condom use could be estimated.  
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Table 6.10: Associations between changes in HIV risk perception and increase in condom use between surveys by 
age group for both sexes combined and by sex, Manicaland, Zimbabwe, 2003-2013. 

Both sexes combined 
Outcome: Increase in condom use (vs. no change) 15-24 years (N=1253) 25-54 years (N=6025) 
Variable n (%) aOR (95% CI) n (%) aOR (95% CI) 
Change in risk perception        
 No change in risk perception 833 (66.5) 1 (Reference) 4252 (70.6) 1 (Reference) 
 No risk perception → Risk perception (increase) 232 (18.5) 1.43 (0.85-2.39) 796 (13.2) 1.53 (1.18-1.97) 
 Risk perception → No risk perception (decrease) 188 (15.0) 1.55 (0.89-2.69) 977 (16.2) 1.33 (1.03-1.71) 

Males 
Outcome: Increase in condom use (vs. no change) 15-24 years (N=264) 25-54 years (N=1930) 
Variable n (%) aOR (95% CI) n (%) aOR (95% CI) 
Change in risk perception        
 No change in risk perception 210 (79.6) 1 (Reference) 1602 (83.0) 1 (Reference) 
 No risk perception → Risk perception (increase) 30 (11.4) 1.89 (0.78-4.54) 176 (9.12) 1.76 (1.07-2.88) 
 Risk perception → No risk perception (decrease) 24 (9.09) 1.64 (0.68-3.98) 152 (7.88) 1.95 (1.17-3.24) 

Females 
Outcome: Increase in condom use (vs. no change) 15-24 years (N=989) 25-54 years (N=4095) 
Variable n (%) aOR (95% CI) n (%) aOR (95% CI) 
Change in risk perception        
 No change in risk perception 623 (63.0) 1 (Reference) 2650 (64.7) 1 (Reference) 
 No risk perception → Risk perception (increase) 202 (20.4) 1.38 (0.73-2.64) 620 (15.1) 1.45 (1.08-1.96) 
 Risk perception → No risk perception (decrease) 164 (16.6) 1.42 (0.71-2.84) 825 (20.2) 1.19 (0.90-1.58) 
Values are: Sample sizes (n) and percentages (%) for changes in risk perception; sample sizes for regression models (N); and 
adjusted odds ratios (aOR) with 95% confidence intervals (95% CI). Sample: Sexually active, HIV-negative participants not reporting 
condom use at the beginning of periods between surveys. The sample was divided into those aged 15-24 and 25-54 years at the 
beginning of the period between surveys and results are shown for both sexes combined and by sex. Outcome of regressions: 
Increase in condom use vs. no change (continuing not using condoms). Increased and decreased risk perception was compared to 
no change (risk perception or no risk perception in both surveys). Estimates for other independent variables are not shown. Models 
included change in age group (by five-year age groups) and sex.  
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Table 6.11: Associations between changes in HIV risk perception and increase in condom use between surveys by 
marital status for both sexes combined and by sex, Manicaland, Zimbabwe, 2003-2013. 

Both sexes combined 
Outcome: Increase in condom use (vs. no change) Not married (N=1111) Married (N=6167) 
Variable n (%) aOR (95% CI) n (%) aOR (95% CI) 
Change in risk perception        
 No change in risk perception 761 (68.5) 1 (Reference) 4324 (70.1) 1 (Reference) 
 No risk perception → Risk perception (increase) 158 (14.2) 1.86 (1.23-2.83) 870 (14.1) 1.38 (1.02-1.87) 
 Risk perception → No risk perception (decrease) 192 (17.3) 1.60 (1.10-2.33) 973 (15.8) 1.13 (0.82-1.54) 

Males 
Outcome: Increase in condom use (vs. no change) Not married (N=257) Married (N=1937) 
Variable n (%) aOR (95% CI) n (%) aOR (95% CI) 
Change in risk perception        
 No change in risk perception 206 (80.2) 1 (Reference) 1606 (82.9) 1 (Reference) 
 No risk perception → Risk perception (increase) 19 (7.39) 2.34 (0.87-6.29) 187 (9.65) 1.78 (1.03-3.08) 
 Risk perception → No risk perception (decrease) 32 (12.5) 1.52 (0.76-3.03) 144 (7.43) 1.69 (0.92-3.14) 

Females 
Outcome: Increase in condom use (vs. no change) Not married (N=854) Married (N=4230) 
Variable n (%) aOR (95% CI) n (%) aOR (95% CI) 
Change in risk perception        
 No change in risk perception 555 (65.0) 1 (Reference) 2718 (64.3) 1 (Reference) 
 No risk perception → Risk perception (increase) 139 (16.3) 1.94 (1.24-3.03) 683 (16.2) 1.18 (0.82-1.71) 
 Risk perception → No risk perception (decrease) 160 (18.7) 1.63 (1.05-2.54) 829 (19.6) 1.02 (0.72-1.44) 
Values are: Sample sizes (n) and percentages (%) for changes in risk perception; sample sizes for regression models (N); and 
adjusted odds ratios (aOR) with 95% confidence intervals (95% CI). Sample: Sexually active, HIV-negative participants not reporting 
condom use at the beginning of periods between surveys. The sample was divided into those not currently married (never married, 
widowed, divorced) and currently at the beginning of the period between surveys and results are shown for both sexes combined 
and by sex. Outcome of regressions: Increase in condom use vs. no change (continuing not using condoms). Increased and 
decreased risk perception was compared to no change (risk perception or no risk perception in both surveys). Estimates for other 
independent variables are not shown. Models included change in age group (by five-year age groups) and in marital status as well 
as sex. 
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Table 6.12: Associations between changes in HIV risk perception and decrease in condom use between surveys, Manicaland, Zimbabwe, 2003-2013. 

Outcome:  
Decrease in condom use (vs. no change) 

Males Females 
 Model 1 

(N=594) 
Model 2  
(N=580) 

 Model 1  
(N=554) 

Model 2  
(N=522) 

Variable n (%) aOR (95% CI) aOR (95% CI) n (%) aOR (95% CI) aOR (95% CI) 
Change in risk perception            
 No change in risk perception 472 (79.5) 1 (Reference) 1 (Reference) 340 (61.4) 1 (Reference) 1 (Reference) 
 No risk perception → Risk perception (increase) 57 (9.60) 0.75 (0.43-1.31) 0.79 (0.41-1.51) 91 (16.4) 1.02 (0.60-1.73) 0.86 (0.47-1.56) 
 Risk perception → No risk perception (decrease) 65 (10.9) 1.13 (0.66-1.95) 0.89 (0.46-1.72) 123 (22.2) 0.74 (0.47-1.14) 0.72 (0.44-1.20) 
Change in risk perception with reason [a]           
 No change in risk perception 472 (79.7) 1 (Reference) 1 (Reference) 340 (61.9) 1 (Reference) 1 (Reference) 
 No risk perception → Risk perception (reason)           
  Has multiple partners  13 (2.20) 1.64 (0.51-5.26) 2.63 (0.69-10.0) 6 (1.09) 0.19 (0.05-0.77) 0.17 (0.03-1.02) 
  Partner has other partners 10 (1.69) 1.38 (0.39-4.88) 0.98 (0.31-3.05) 23 (4.19) 0.83 (0.31-2.25) 0.71 (0.21-2.37) 
  Marry HIV-positive partner  13 (2.20) 0.30 (0.08-1.11) 0.39 (0.09-1.74) 5 (0.91) 0.89 (0.14-5.54) 1.03 (0.19-5.72) 
  Other 20 (3.38) 0.59 (0.24-1.44) 0.44 (0.15-1.27) 57 (10.4) 1.35 (0.69-2.64) 1.09 (0.52-2.27) 
 Risk perception (reason) → No risk perception            
  Has multiple partners  5 (0.84) 1.32 (0.19-9.31) 0.45 (0.09-2.18) 4 (0.73) 0.28 (0.06-1.26) 0.15 (0.02-0.94) 
  Partner has other partners 14 (2.36) 1.59 (0.51-5.01) 1.26 (0.31-5.08) 46 (8.38) 0.67 (0.36-1.27) 0.69 (0.32-1.47) 
  Marry HIV-positive partner  33 (5.57) 0.96 (0.46-1.98) 0.83 (0.34-2.02) 9 (1.64) 0.18 (0.03-1.02) 0.15 (0.02-1.02) 
  Other 12 (2.03) 1.38 (0.41-4.67) 1.22 (0.32-4.70) 59 (10.8) 0.97 (0.52-1.79) 1.03 (0.53-2.03) 
Values are: Sample sizes (n) and percentages (%) for changes in risk perception; sample sizes for regression models (N); and adjusted odds ratios (aOR) with 95% confidence intervals (95% CI). Sample: 
Sexually active, HIV-negative participants (15-54 years) reporting condom use at the beginning of periods between surveys. Outcome of regressions: Stopping condom use (decrease) vs. no change 
(continuing using condoms). Increased and decreased risk perception was compared to no change (risk perception or no risk perception in both surveys). Estimates for other independent variables 
are not shown. Sample sizes differ between models due to missing data on included variables.  
Model 1: Change variables included for: Age group 
Model 2: Change variables included for: Age group, marital status, educational attainment, school enrolment status, socio-economic status, STD symptoms, sexual risk, partner concurrency, HIV 
testing (lifetime), HIV testing (past three years) 
[a] Reasons for risk perception refer to the reasons given at the end of the period between surveys for increasing risk perception or at the beginning for decreasing risk perception.  

  



 

Chapter 6 198 
 

Table 6.13: Population attributable fractions for increase and decrease in condoms due to changes in HIV risk 
perception, Manicaland, Zimbabwe, 2003-13. 
 Increase in condom use 
 Males Females 
 n/N (%) PAF  (95% CI) n/N (%) PAF  (95% CI) 
Increased risk perception 28/201 (13.9) 3.39%  (-2.22-8.70%) 77/390 (19.7) 6.59%  (0.54-12.3%) 
Decreased risk perception 26/201 (12.9) 5.29%  (0.34-9.99%) 85/390 (21.8) 4.63%  (-1.96-10.8%) 
 Decrease in condom use 
 Males Females 
 n/N (%) PAF  (95% CI) n/N (%) PAF  (95% CI) 
Increased risk perception 25/308 (8.12) -0.89% (-3.31-1.48%) 58/319 (18.2) -1.03% (-5.28-3.04%) 
Decreased risk perception 36/308 (11.7) -0.42%  (-2.87-1.97%) 66/319 (20.7) -2.97% (-7.77-15.9%) 
Values are: Number of people who increased or decreased risk perception (n) and their percentage (%) among everyone who 
increased or decreased condom use (N); and population attributable fraction (PAF) and 95% confidence interval (95% CI), 
indicating the proportion of increase or decrease in condom use due to the change in risk perception. These estimates are based 
on adjusted odds ratios (model 2 estimates). 

 

 

6.3.4 Sensitivity analysis: Different definition of ‘no change’ in risk perception 
 

Table 6.14 and Table 6.15 present regression estimates in which an increase (Table 6.14) and decrease (Table 

6.15) in condom use was tested for association with a change in risk perception variable that compares increase 

in risk perception to continuing not perceiving a risk for infection. Using this different definition of change in 

risk perception, associations were similar to those presented in Table 6.9 and Table 6.12, although sample sizes 

were markedly reduced and thus uncertainty around estimates was larger. This suggests that the conclusions 

from main analyses were not affected by the definition of change in risk perception.
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Table 6.14: Associations between increase in HIV risk perception and increase in condom use between surveys (sensitivity analysis), Manicaland, Zimbabwe, 2003-2013. 

Outcome:  
Increase in condom use (vs. no change) 

Males Females 
 Model 1  

(n=1958) 
Model 2 
(n=1933) 

 Model 1  
(n=2603) 

Model 2  
(n=2525) 

Variable n (%) aOR (95% CI) aOR (95% CI) n (%) aOR (95% CI) aOR (95% CI) 
Change in risk perception            
 No change in risk perception 1752 (89.5) 1 (Reference) 1 (Reference) 1781 (68.4) 1 (Reference) 1 (Reference) 
 No risk perception → Risk perception (increase) 206 (10.5) 1.85 (1.20-2.88) 1.42 (0.86-2.33) 822 (31.6) 1.35 (1.01-1.81) 1.21 (0.88-1.66) 
Values are: Sample sizes (n) and percentages (%) for changes in risk perception; sample sizes for regression models (N); and adjusted odds ratios (aOR) with 95% confidence intervals (95% CI). Sample: 
Sexually active, HIV-negative participants (15-54 years) not reporting condom use at the beginning of periods between surveys Outcome of regressions: Increase in condom use vs. no change 
(continuing not using condoms). Increased risk perception was compared to no change (no risk perception in both surveys). Estimates for other independent variables are not shown. Sample sizes 
differ between models due to missing data on included variables.  
Model 1: Change variables included for: Age group 
Model 2: Change variables included for: Age group, marital status, educational attainment, school enrolment status, socio-economic status, STD symptoms, sexual risk, partner concurrency, HIV 
testing (lifetime), HIV testing (past three years)  

 

Table 6.15: Associations between increase in HIV risk perception and decrease in condom use between surveys (sensitivity analysis), Manicaland, Zimbabwe, 2003-2013. 

Outcome:  
Decrease in condom use (vs. no change) 

Males Females 
 Model 1  

(n=487) 
Model 2 
(n=482) 

 Model 1  
(n=291) 

Model 2  
(n=277) 

Variable n (%) aOR (95% CI) aOR (95% CI) n (%) aOR (95% CI) aOR (95% CI) 
Change in risk perception            
 No change in risk perception 430 (88.3) 1 (Reference) 1 (Reference) 200 (68.7) 1 (Reference) 1 (Reference) 
 No risk perception → Risk perception (increase) 57 (11.7) 0.71 (0.40-1.26) 0.73 (0.38-1.39) 91 (31.3) 1.05 (0.61-1.79) 0.98 (0.51-1.91) 
Values are: Sample sizes (n) and percentages (%) for changes in risk perception; sample sizes for regression models (N); and adjusted odds ratios (aOR) with 95% confidence intervals (95% CI). Sample: 
Sexually active, HIV-negative participants (15-54 years) reporting condom use at the beginning of periods between surveys. Outcome of regressions: Decrease in condom use vs. no change (continuing 
using condoms). Increased risk perception was compared to no change (no risk perception in both surveys).  Estimates for other independent variables are not shown. Sample sizes differ between 
models due to missing data on included variables.  
Model 1: Change variables included for: Age group 
Model 2: Change variables included for: Age group, marital status, educational attainment, school enrolment status, socio-economic status, STD symptoms, sexual risk, partner concurrency, HIV 
testing (lifetime), HIV testing (past three years)  

 

 

 

 



 

Chapter 6 200 
 

6.4 Discussion 
 

Using ten years of longitudinal data from a general-population cohort in east Zimbabwe, this study finds support 

for hypothesised causal links between risk perception for HIV infection and condom use. Males and females 

who increased risk perception between surveys were more likely to increase condom use. Although 

observational studies cannot determine causality, establishing the temporal relationship between cause and 

effect is a prerequisite for establishing causal relationships. As it is not plausible that condom use causes risk 

perception, the association between increased risk perception and increased condom use found in this study 

supports the hypothesis that risk perception causes condom use (hypothesis 1). Similarly, those who decreased 

risk perception between surveys were more likely to increase condom use. As it is not plausible that decreased 

risk perception causes condom use, this supports the hypothesis that there is a circular feedback between risk 

perception and condom use, so those who implemented the protective behaviour (condom use) adjust their risk 

perception downward (hypothesis 2). On the other hand, the study found no support for the hypotheses that 

decreased condom use leads to increased risk perception (hypothesis 3(a)) or that decreased risk perception 

leads to decreased condom use (hypothesis 4). However, there is some support for hypothesis 3(b) as males 

who increased risk perception were less likely to decrease condom use. This further supports the role of risk 

perception in motivating preventative behaviour. Nevertheless, sample sizes were small for decreases in 

condom use, so there was limited power to make inferences about associations with changing risk perception. 

 

As opposed to a previous study in South Africa that similarly concluded that increased risk perception leads to 

condom use [518], influences of sexual debut and HIV infection were eliminated by restricting analyses to those 

HIV-negative and sexually active, and changes in other socio-demographic and behavioural factors that may 

confound associations between risk perception and condom use were controlled for. Nevertheless, as found by 

another study on the study population in Manicaland [349], HIV risk perception was low, particularly among 

males, including those reporting potential sexual risk factors, and fractions of change in condom use in the 

population attributable to changes in risk perception were small. Less than 4% of increased condom use among 

males and 7% among females could be attributed to increased risk perception. Most change in condom use 

occurred without any measured change in risk perception, and the majority of those changing risk perception 

did not change condom use behaviour.  

 

6.4.1 HIV prevention behaviour is influenced by a range of factors 
 

The limited change in condom use attributable to change in risk perception may be partly because condoms are 

also used for family planning purposes, so condom use decisions are influenced by non-HIV-related 

motivations; however, condoms play a marginal role in family planning in Zimbabwe compared to other modern 

contraceptives [423]. More importantly, low proportions of condom use change attributable to change in risk 
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perception underscore the range of factors that influence HIV prevention behaviour. Even within social-

cognitive models of behaviour change, risk perception is only one among several factors, including perceived 

benefits and barriers as well as self-efficacy. In fact, a meta-analysis of social-cognitive model constructs in 

relation to condom use in sub-Saharan Africa found associations with risk perception to be weaker compared 

to perceived consequences of condom use and self-efficacy [318]. 

 

While interactions between various cognitive concepts focused on in social-cognitive models are increasingly 

integrated in theoretical models [382], there are also various factors determining HIV prevention behaviour 

that may be beyond the individual’s control [506,523] – as has been recognised for a broad range of health 

behaviours [524]. For condom use, particularly, partner refusal may represent a barrier to using condoms in 

situations where one partner lacks negotiation power, as may be the case in sexual relations between young 

women and older men – although we found similar effects of increased risk perception on increased condom 

use among males and females and younger and older females. The importance of partner-related factors is also 

illustrated by the fact that increased risk perception because the individual may marry an HIV-infected partner 

was strongly associated with increased condom use. Awareness of the partner’s positive HIV status may be a 

strong determinant of perceiving a risk for HIV infection and there may be fewer barriers to condom use as it 

may be more acceptable for couples to use condoms compared to situations where partners are (or believe to 

be) concordant HIV-negative. In this regard, this study underscores potential benefits of couples-based HIV 

testing and counselling [525]. Moreover, factors relating to friends and peers, the family, and the community 

as well as structural factors may represent facilitators or barriers to HIV prevention use over which individuals 

have little control. This is increasingly recognised in approaches to HIV prevention [12,509]. A review of HIV 

prevention interventions among South African youth, for instance, found that, while most interventions are 

based on social-cognitive models, they tend to address one or more social or structural barrier to HIV prevention 

too [526]. Such approaches include addressing gender inequalities through economic empowerment [107] or 

promotion of positive gender norms [106,527] and community mobilisation [528]. The role of policy and legal 

barriers to HIV prevention is also increasingly acknowledged to be central to the HIV response [12]. 

 

6.4.2 Implications for HIV prevention cascades 
 

HIV risk perception has been proposed as the first step in the HIV prevention cascade by Garnett and colleagues 

[173], which assumes that perceiving a risk for HIV infection is essential for engaging in HIV prevention 

behaviour and increasing risk perception has a causal impact on HIV prevention behaviour. This study supports 

hypothesised causal effects of HIV risk perception on HIV prevention behaviour but also highlights that there 

are a broad range of factors influencing HIV prevention behaviour. As discussed in the previous section, even 

within social-cognitive models of behaviour, risk perception is only one among several factors determining 

behavioural intention, and behavioural intentions may not translate into behaviours due to factors outside of 
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the individual’s control. Therefore, including only risk perception as the first step in the HIV prevention cascade 

ignores this range of factors that underlie motivation to engage in HIV prevention behaviour. Rather than 

representing motivation for HIV prevention use only with risk perception, risk perception should be considered 

as one explanatory factor explaining possible gaps in motivation.  

 

6.4.3 Limitations 
 

Other individual or non-individual factors that may have influenced changes in condom use were not analysed, 

so no inference can be made regarding the relative importance of other factors in this context. Another limitation 

was that long intervals between surveys may have limited the ability to capture change in condom use and risk 

perception, which may change within short time periods, thus possibly underestimating fractions of condom 

use change attributable to changing risk perception. Low proportions of change between surveys in risk 

perception and condom use, however, suggest that these may be relatively stable characteristics, so changes 

may still be adequately captured. Moreover, reporting bias may have led to underreporting of condom use and 

risk perception, despite interview methods to reduce bias [434,435]. This may affect regressions and PAFs in 

various ways, but it seems unlikely that PAFs would be strongly increased with more accurate measurement of 

risk perception and condom use, particularly among females as levels of risk perception were high.  

 

There are also limitations in the measures used for condom use and risk perception. Condom use during last 

sexual intercourse may not reflect condom use over longer periods. Nevertheless, previous analyses of this study 

population [529] and other studies [530,531] found condom use during last sexual intercourse to be a good 

indicator for condom use during the past two weeks. The risk perception measure in this study captured 

perceived susceptibility, not perceived severity of HIV infection, although perceived severity may significantly 

impact behaviour, so more change in behaviour may have been attributed to risk perception if more aspects of 

risk perception were captured. Furthermore, relationships between risk perception and condom use may differ 

between regular and non-regular partners. Associations between increased risk perception and increased 

condom use were stronger among unmarried people and particularly strong among males increasing risk 

perception due to having multiple partners, suggesting that effects of risk perception due to sexual relations 

with non-regular partners may be stronger, but interactions by relationship type could not be explored. 

Participants could also have reported on condom use with a regular partner in one survey and on condom use 

with a non-regular partner in the subsequent survey and vice versa, which could have introduced ‘noise’ in the 

data, although this is unlikely to represent a systematic error and thus is unlikely to introduce bias but could 

have made it more difficult to identify associations between changes in risk perception and condom use.  
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6.4.4 Conclusions 
 

With results likely to be generalisable to other parts of sub-Saharan Africa [504], this study documents 

longitudinal associations that support causal links between risk perception and using condoms, thus supporting 

HIV prevention interventions aiming at raising risk perceptions (Box 6.1). However, small population 

attributable fractions underscore the need for comprehensive approaches to HIV prevention, avoiding a narrow 

focus on perceptions about HIV infection risks. This applies to all HIV prevention methods. Although the 

partner may play a particularly strong role for condom use, partner support has been found to be important for 

high adherence to PrEP among sub-Saharan African women [507] and uptake of VMMC [508]. Creating 

conducive social environments for using HIV prevention methods is similarly crucial [509], and the drive 

towards community-owned HIV prevention programmes is central to this [12]. In this sense, the inclusion of 

HIV risk perception as the first step in early proposals of HIV prevention cascades [492] may be counter-

productive as it invites an ignorance of the myriad of factors that influence HIV prevention behaviour, acting 

and interacting at different levels. Rather, as for many health behaviours, it is vital to move beyond a focus on 

biomedical prevention tools in isolation, ignoring social and structural drivers of HIV epidemics [6,100,154], as 

individual behaviours and use of prevention methods do not occur in isolation.  

 

 

 

Box 6.1: Key messages 

 

• This study finds support for assumed causal effects of increasing perceptions about HIV infection risks on HIV 

prevention behaviour.  

• However, little change in condom use could be attributed to change in risk perception. 

• This underscores the range of factors influencing HIV prevention behaviour and need for comprehensive 

approaches to HIV prevention. 
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Abstract 
 

Background 

Benefits of cash transfers (CTs) for HIV prevention have been largely demonstrated in purposively 

designed trials, commonly focusing on young women. It is less clear if CT interventions not designed for 

HIV prevention can have HIV-specific effects, including adverse effects. In this study, it was evaluated 

whether a CT intervention in eastern Zimbabwe that aimed at increasing children’s health and education, 

with no HIV-specific objectives, had spillover effects relevant for HIV prevention 

 

Methods  

The cluster-randomised Manicaland Trial (2010-11) evaluated the effects of conditional and unconditional 

CTs (CCTs/UCTs) on children’s (2-17 years) birth registration, vaccine uptake, and school attendance. Data 

on 2909 individuals (15-54 years) living in trial households were taken from a general-population survey, 

conducted simultaneously in the same communities. Average treatment effects (ATEs) of CTs on sexual 

behaviour (recent sex, condom use, multiple partners, partner age difference) and secondary outcomes 

(mental distress, self-efficacy, risk perception, HIV testing, school enrolment, and alcohol/cigarette/drug 

consumption) were estimated using mixed-effects logistic regressions (random effects for study site and 

intervention cluster), by sex and by age group (15-29; 30-54 years). Outcomes were also evaluated with 

a larger synthetic comparison group created through propensity score matching.  

 

Results 

CTs reduced recent sex (past 30 days) among young males (ATE: -11.7 percentage points [PP] [95% CI: -

26.0PP, 2.61PP]) and females (-5.68PP [-15.7PP, 4.34PP]). Young (but not older) males receiving CTs 

reported increased multiple partnerships (8.49PP [-5.40PP, 22.4PP]). No impact on alcohol, cigarette, or 

drug consumption was found. CTs reduced psychological distress, although impacts were small. CTs 

increased school enrolment of males (11.5PP [3.05PP, 19.9PP]). Analyses with the synthetic comparison 

group confirmed results and further indicated increased school enrolment among females (5.50PP 

[1.62PP, 9.37PP]) and condom use among younger and older women receiving CTs (9.38PP [5.90PP, 

12.9PP]; 5.95PP [1.46PP, 10.4PP]).  

 

Conclusions 

Non-HIV-prevention CT interventions can have HIV prevention outcomes, including reduced sexual 

activity among young people, partially mediated by school enrolment. There was no increased alcohol, 

cigarette, or drug consumption but increased multiple partnerships among young men. A broad approach 

is necessary to evaluate CT interventions to capture unintended outcomes, particularly in economic 

evaluations. 
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7.1 Introduction 
 

Poverty and inequality in wealth and resources are important social determinants of health [108]. Cash transfers 

(CTs) have a long history as a social protection policy, which, in a low- and middle-income context, have 

gathered increasing interest among policy makers from the 1980s and 90s in light of the effects of structural 

adjustments policies on inequality and poverty [532]. Government-led CT programmes have been implemented 

to reduce poverty and vulnerability in many countries in Latin and South America in the 1990s, in South and 

East Asia in the late 1990s and early 2000s, and more recently in sub-Saharan Africa [123,532]. CTs, which 

may be unconditional (UCTs) or conditional (CCTs) on meeting specific criteria, have been demonstrated to 

have a range of positive impacts on health, nutritional, and educational outcomes [533-536]. Recently, interests 

increased in CTs as a strategy for prevention of HIV and other STIs [40,397]. 

 

CTs can have a range of effects on behaviour relevant for HIV/STI prevention. If CTs are conditional on sexual 

decisions, including staying free of STIs, CCTs create a price effect by making sexual behaviour associated with 

STI infection risks costlier as income is lost when not meeting these conditions [535]. CCTs also bring the 

positive effects of safe sexual behaviour closer in time, addressing the fact that future benefits (staying free of 

HIV/STIs) are often strongly discounted compared to present benefits of potentially unsafe behaviour [535]. 

Moreover, CTs have an income effect, improving the economic position of individuals and so abilities to engage 

in safe sexual behaviour. This income effect may be particularly relevant for women who are often unable to 

negotiate condom use in sexual relationships that are characterised by economic imbalances and may have 

economic motives to engage in transactional relationships or sex work. Improved incomes may also address 

social determinants of HIV/STI infection risks and remove economic barriers to accessing healthcare and 

HIV/STI prevention methods [124]. Poverty is thus an important structural reason underlying gaps in all steps 

of the HIV prevention cascade framework presented in this thesis and CTs could improve progress along 

prevention cascades by acting through more proximate determinants of cascade steps, e.g. self-efficacy. CT 

interventions, therefore, are likely to have broad impacts on motivation, access, and effective use of HIV 

prevention methods. 

 

7.1.1 The evidence for using CTs for HIV prevention 
 

The benefits of CTs for HIV/STI prevention have been examined in RCTs [124,537] and evaluations of national 

CT programmes [538-542], as summarised in Table 7.1 and Table 7.2. In South Africa, the HPTN 068 study 

[125] evaluated the effects of monthly CTs of about US$10 given to young women (13-20 years) and about 

US$20 given to their parents or guardians conditional on 80% school attendance of the young women. This 

study, conducted over 36 months, found no effects of these CCTs on HIV or HSV-2 incidence among young 

women [125], although CTs led to a reduction in IPV and number of sexual partners and delayed sexual debut 
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[543]. The CAPRISA 007 trial [126], another study in South Africa, evaluated the effects of CTs given to male 

and female grade 9 and 10 high-school students conditional on meeting at least one of several conditions (80% 

participation in a life skills programme, attaining passing scores in academic tests, and annual HIV testing), 

with higher CTs for meeting more conditions (up to about US$175 over two years). After two years, the study 

found a significant reduction in HSV-2 incidence among male and female high-school students receiving CTs 

compared to those who did not receive CTs [126]. In Malawi, the Schooling, Income, and Health Risk (SIHR) 

study was a cRCT that evaluated the effects of UCT and CCT, conditional on 80% school attendance, on 

schoolgirls aged 13-22 years [127]. Monthly payments of about US$4-10 were split between the child and the 

guardian and, after 18 months, the study found reduced HIV and HSV-2 prevalence among young women 

receiving CTs in addition to delayed sexual debut, fewer sexual partners, and smaller age differences to partners 

[127], although effects on partner age differences were weak [544]. However, most of the CT effects in the SIHR 

study disappeared after the end of the trial [545].  

 

RCTs involving CCTs conditional on staying STI-free, thus making sexual behaviour associated with STI 

infection risks costlier, were conducted in Malawi, Lesotho, and Tanzania. The Malawi Incentives Project (MIP) 

evaluated CCTs of about US$4-16 for males and females aged 15 years and over (average 36 years) conditional 

on staying HIV-negative for a year [128]. The study found no effect of CTs on any measure of sexual behaviour 

[128]; however, one week after receiving the CT at the end of the trial, males reported a net increase in 

potentially risky sexual behaviour (more condom use but also more sex) while females reported a net decrease 

(no effect on condom use but less sex). In Lesotho, a RCT evaluated the effects of a lottery ticket with prices of 

$US50 and US$100 in different treatment groups given to young men and women (18-32 years), conditional 

on negative STI testing [129]. After two years, the study found a reduction in HIV incidence and prevalence and 

in STI prevalence in among those receiving the intervention [129], but HIV incidence was similar between 

treatment and control individuals one year after the trial ended. The RESPECT Study in Tanzania was a similar 

trial of CCTs of US$10 or US$20 given every four months over one year to men and women aged 18-30 years, 

conditional on testing negative for curable STIs [130]. After 12 months, the study showed a reduction in STI 

prevalence among both sexes [130], although this effect was only sustained among males in a one-year follow-

up survey [546]. 

 

In addition to purposively designed trials, national CT programmes have been evaluated in terms of spillover 

effects relevant for HIV/STI prevention. In South Africa, the national social protection (NSP) programme, 

involving monthly UCTs of about US$35 given to caregivers of children in low-income households and UCTs 

of about US$96 to caregivers of foster children, has been found to decrease transactional sex and sexual partner 

age difference among girls and multiple partnerships among boys (10-18 years) living in households receiving 

the UCTs compared to adolescents in households not receiving the UCTs [539]. Similarly, the South African 

Child Support Grant (CSG) programme, involving UCT of about US$21 per month given to caregivers of 
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children in low-income households, has been found to be associated with delayed sexual debut among females 

but not males aged 15-16 years living in households receiving the CTs [540]. The Cash Transfer for Orphans 

and Vulnerable Children (CT-OVC) programme in Kenya involves monthly UCTs of about US$20 given to 

caregivers of orphans or vulnerable children. An evaluation of this programme found that living in an household 

receiving UCTs was associated with delayed sexual debut among males and females aged 15-25 years [538] 

and reduced early marriage and pregnancy among females [547], which was only partially mediated by 

increased school enrolment [548]. Another intervention in Kenya, the Zimbabwe Orphan Endeavor (ZOE) 

programme, combined UCTs given to young males and females who had household caring responsibilities with 

psychosocial support and entrepreneurship training and has been found to be associated with delayed sexual 

debut [541]. In Malawi, an evaluation the Social Cash Transfer Programme (SCTP), involving monthly UCTs 

for the poorest households of up to US$5 and additional $US0.50-1.00 for each school child, found that young 

males (13-19 years) living in households receiving CTs were less likely to have had sex before and young females 

had more age-similar partners at first sex and were less likely to report that their first sex was forced [542]. 

 

These evaluations of CTs in trials or national programmes demonstrate that CTs can have effects on sexual 

behaviour that are associated with reduced risks for HIV/STI infection (delayed sexual debut, fewer and more 

age-similar partners, and condom use). Reviews have also found CTs to be effective in pregnancy prevention 

[549] and reduction of IPV [131], although results are mixed. There is, however, a lack of studies demonstrating 

effects of CTs on biological outcomes (STIs including HIV). While two interventions that made receipt of CTs 

conditional on staying STI-free demonstrated at least short-term effects on STI and HIV incidence and 

prevalence [129,130], there were mixed results in the trials that evaluated the effects of UCTs and CCTs not 

conditional on staying STI-free [125-127]. There are also questions about sustainability of the effects of CTs as 

there is a lack of long-term evaluations [550]. In the SIHR study, the CT effects disappeared after the end of the 

trial [545], and, in the trial on the effects of lottery tickets in Lesotho, HIV incidence was similar among 

treatment and control groups one year after the trial ended [129]. There are further questions regarding the 

pathways through which CTs impact behaviour [550]. Trials on CTs tended to focus on increasing school 

enrolment [125-127], while one study of the impact of the Kenyan UCT programme indicated that observed 

effects were only partially mediated by increased school enrolment [548].  

 

A major limitation of studies of CTs is the focus on younger people and particularly on females, with the effects 

among males being less clear. This is particularly relevant in the context of potential adverse effects of CTs in 

terms of possibly health-damaging behaviours, including risky sex and alcohol, cigarette, and drug 

consumption, which may be more common among males. Such effects are not commonly evaluated and 

reported. A mixed-methods study on the impact of the HPTN 068 trial found that there was only limited 

spending of CTs on alcohol, cigarettes, or drugs and no harassment by partners was reported [551]. Similarly, 

two evaluations of South African national CT programmes found no indications for adverse effects [539,540]. 
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In contrast, the evaluation of the ZOE Orphan Empowerment found indications for increased unprotected sex 

among males receiving CTs [541]. In a qualitative study of a pilot CT programme in Johannesburg, participants 

reported that spending on drugs and alcohol was common among CT recipients and that some males engaged 

in criminal activities after the trial ended to compensate for the reduced income [552]. In the MIP, males 

reported more condomless sex after receiving the CCT [128]. 

 

Most evidence for the effectiveness of using CTs for HIV/STI prevention comes from purposely-designed trials 

in South Africa and Malawi, with only two of these trials involving both males and females [126,128]. Trials in 

Lesotho and Tanzania evaluated the effects of CTs among adult males and females aged up to 32 years but did 

only involve CCTs, conditional on staying STI-free. There is limited evidence that CT not designed for HIV 

prevention can have spillover effects that may be beneficial (e.g. partner reduction and increased condom use) 

or detrimental for HIV/STI prevention (e.g. increased condomless sex and alcohol use). Such spillover effects 

may occur when CTs have unintended effects on the individual receiving the CT or among individuals living in 

a household receiving CTs. Evaluations of national CT programmes consider such spillover effects, but these 

have only been conducted in a limited number of settings. CT interventions are associated with high costs, 

particularly if they involve CCTs requiring assessments of meeting specific conditions, and the cost-

effectiveness of these interventions could be increased – if there are beneficial spillover effects – or decreased. 

This cost-effectiveness is relevant for questions about the scalability of CT programmes [553]. Given the 

continuing interest of policy makers in CT as a social protection policy and for HIV/STI prevention, further 

evaluations of spillover effects of CTs in different settings are needed urgently.  

 

7.1.2 Poverty and CTs in Zimbabwe 
 

As described in chapter 3 (section 3.3.1), Zimbabwe has experienced considerable economic decline since the 

late 1990s and an increase in the proportion of individuals living in poverty. This economic collapse coincided 

with one of the largest HIV epidemics in the world, which had considerable impacts on mortality [411] and led 

to a rapid increase in the number of children under the age of 18 years orphaned due to AIDS-related deaths of 

their parents, peaking at 880,000 in the period of 2005 to 2007 [459]. Rising poverty and food insecurity, 

particularly in rural areas, and increasing numbers of orphans and vulnerable children (OVC) led to growing 

interest in CTs as a social protection policy in Zimbabwe. Before rolling out a national CT programme to 

improve children’s development, a CT intervention was piloted in a cRCT in Manicaland, eastern Zimbabwe. 

The Manicaland Cash Transfer Trial (Manicaland Trial) was a cRCT testing the effects of CCTs and UCTs on 

children’s (2-17 years) birth registration, immunisation, and school attendance [437]. Chapter 3 (section 3.3.3) 

provides more background on the Manicaland Trial. This evaluation found that households in treatment 

clusters had 7.2% (UCT) and 7.6% (CCT), respectively, higher school attendance among children aged 6-12 

years and 7.9% (UCT) and 10.4% (CCT), respectively, higher school attendance among children aged 13-17 
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years compared to children in control households; CCT households had 16.4% higher birth registration among 

children aged 0-4 years, while effects on child immunisation were weak [437]. 

 

The Manicaland Trial was terminated after one year due to plans to roll-out a national CT programme. This 

Harmonised Social Cash Transfer (HSCT) programme was started to be implemented by the Ministry of Public 

Service, Labour and Social Welfare (MPSLSW) in 2011 in ten districts across Zimbabwe. It targets households 

that are ‘food poor’ (household expenditure is below amount required to meet minimal energy requirements of 

all household members) and labour constrained (at least three people in household not-fit-to-work relative to 

those fit-to-work; no adult fit-to-work in household; or at least one disabled or chronically ill member who 

requires care) [554]. The HSCT programme involves monthly transfers of US$10-25, depending on the number 

of household members. By 2014, 55,509 households were enrolled in 20 districts Zimbabwe [554]. Despite the 

long-term goal to cover over 250,000 households in all 65 districts of Zimbabwe, the number of enrolled 

households nearly halved by 2017 compared to 2014 and there were considerable interruptions in the delivery 

of CTs in 2015-16, although this improved in 2017, when nearly 90% of beneficiaries reported receipt of CTs in 

the previous month [555].  

 

The HSCT programme was evaluated using a non-experimental study design that involved a baseline survey in  

2013 and follow-up surveys after 12 and 48 months [554,555], reflecting different levels of exposure to the 

programme. One district in which implementation of the HSCT programme has started was selected in each of 

the three provinces Mashonaland East, Matabeleland North, and Masvingo. Control households were selected 

from three districts neighbouring the three treatment districts where the HSCT programme was planned to be 

rolled out at a later stage. These districts were matched on agro-ecological, cultural, and developmental 

characteristics by experts in the MPSLSW. The short- and long-term evaluations  of the HSCT found no 

improvements in primary or secondary school enrolment or grade progression [554,555]. In the long-term 

evaluation, among youth aged 13-20 years, a 9% reduction in sexual debut and a 5% reduction in unprotected 

sex in the past three months was found in households receiving CTs, although no effects of CTs on number of 

sexual acts or sexual partners were found [555].  

 

7.1.3 Objectives of this study 
 

While the evaluation of the HSCT programme in Zimbabwe indicated that CTs can have impacts on young 

people that are likely to be beneficial for HIV prevention, the non-experimental evaluation approach has 

limitations and trends in outcome measures in control and treatment clusters may not be comparable (for 

example, the evaluations found significant differences in school attendance, household expenditure on 

healthcare, and perceptions about HIV infection risks in the treatment and control households at baseline 

[554]). Therefore, such an approach is inferior to experimental or quasi-experimental evaluation methods that 
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matched on data rather than expert opinion. Moreover, the HSCT evaluation suffers from limitations similar to 

other CT evaluations, which tended to focus on sexual behaviour among young people aged 13-20, excluding 

older individuals. There was also no evaluation of possible lasting effects of the CT programme, after the 

intervention is stopped, as the HSCT programme was continuously implemented.  

 

Given that the Manicaland Trial was conducted in the same communities as the Manicaland General-

Population Cohort (Manicaland Cohort), a long-term open-cohort study, additional information was collected 

on members of households that received CTs. This provided a unique opportunity for a scientifically robust 

evaluation of spillover effects of a CT intervention not designed for HIV prevention, including potential adverse 

effects. This study expands the literature on CTs for HIV prevention by evaluating the effects of CTs with 

experimental and quasi-experimental methods, specifically focusing on:  

 

1) Spillover effects of CTs on outcomes relevant for HIV/STI prevention. These include direct effects on 

sexual behaviour and effects on factors related to sexual behaviour, including mental health and 

cognitive factors, access to HIV testing and schooling, and use of alcohol and drugs; 

2) Whether effects differed between sub-groups, including younger and older people, males and females, 

and individuals living in male- and female-headed households; and 

3) Whether effects lasted after the termination of the CT intervention.  
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Table 7.1: Findings of previous evaluations of the effects of cash transfers on HIV prevention outcomes in sub-Saharan Africa among females. 
Evaluation Ref Evaluated 

population[a] 
CT 
type 

Biological 
outcomes 

Sexual debut, frequency of sex, 
number of partners  

Condom use, 
condomless sex 

Other 

South Africa 
HPTN 068 
 

[125] 
[543] 

School: 13-
20 years 

CCT No effect on HIV 
or HSV-2 
incidence 

Reduced sexual debut; fewer partners; 
no effect multiple partners 

Reduced 
unprotected sex  

Reduced IPV; no effect on age-disparate 
relationships or transactional sex 

CAPRISA 007 [126] School: 
grade 9/10 

CCT  Reduced HSV-2 
incidence 

Not measured 
 

Not measured Not measured 

NSP (national) [539] 10-18 years UCT Not measured No effect multiple partners No effect 
unprotected sex 

Reduced age-disparate relationships and 
transactional sex 

CSG (national) [540] 15-16 years UCT Not measured Reduced sexual debut; fewer partners Not measured Not measured 
Malawi 

SIHR [127] School: 13-
22 years 

UCT, 
CCT 

Reduced HIV & 
HSV-2 prevalence 

No effect sexual debut, reduced 
frequency of sex past week 

No effect 
unprotected sex 

Reduced age-disparate relationships 

SCT (national) 
24-month 

[542] 13-19 years UCT Not measured No effect sexual debut; reduced sex 
acts[b] 

No effect condom 
use[b] 

Reduced age-disparate relationships; no 
effect on transactional sex; reduced IPV 

MIP [128] 15+ years CCT Not measured Reduced sex past 9 days No effect condom 
use 

Net decrease condomless sex 

Zimbabwe 
HSCT (national) 
48-month[c] 

[555] 13-20 years UCT Not measured Increased age at first sex; no effect 
number of sex acts or partners 

Reduced 
unprotected sex  

No effect on transactional sex 

Kenya 
CT-OVC 
(national) 

[538] 15-25 years UCT Not measured Reduced sexual debut; reduced 
multiple partners 

No effect condom 
use 

No effect on transactional sex 

Tanzania 
RESPECT [130] 18-30 years CCT Reduced STI 

prevalence 
Reduced multiple partners No effect condom 

use 
Not measured 

Lesotho 
Lottery [129] 18-32 years CCT Reduced HIV 

incidence  
Reduced number of partners[b] Reduced 

unprotected sex[b] 
Not measured 

Ref: Reference; CT: cash transfer; UCT: unconditional cash transfer; CCT: conditional cash transfers; HSV-2: herpes simplex virus type 2; IPV: intimate partner violence 
Study and programme names in South Africa are the HIV prevention trial network (HPTN) 068 study, and the national social protection (NSP) and child support grant (CSG) programmes. In Malawi 
they are the Schooling, Income, and Health Risk (SIHR) study, the Social Cash Transfer (SCT) programme, and the Malawi Incentives Programme (MIP). In Zimbabwe it is the Harmonised Social Cash 
Transfer (HSCT) programme. In Kenya it is the Cash Transfer for Orphans and Vulnerable Children (CT-OVC) programme.   
[a] If the evaluation included a follow-up, the age of the population refers to baseline eligibility criteria.  
[b] Both sexes evaluated together. 
[c] The evaluation of the HSCT programme in Zimbabwe after 12 months had a small sample size, so only results from the 48-month evaluation are reported. 



 

Chapter 7 213 
 

Table 7.2: Findings of previous evaluations of the effects of cash transfers on HIV prevention outcomes in sub-Saharan Africa among males. 
Evaluation Ref Evaluated 

population[a] 
CT 
type 

Biological 
outcomes 

Sexual debut, frequency of sex, 
number of partners  

Condom use, 
condomless sex 

Other 

South Africa 
CAPRISA 007 [126] School: 

grade 9/10 
CCT  Reduced HSV-2 

incidence 
Not measured 
 

Not measured Not measured 

NSP (national) [539] 10-18 years UCT Not measured Reduced multiple partners No effect 
unprotected sex 

No effect on age-disparate relationships 
or transactional sex 

CSG (national) [540] 15-16 years UCT Not measured No effect sexual debut; fewer partners Not measured Not measured 
Malawi 

SCT (national) 
24-month 

[542] 13-19 years UCT Not measured Reduced sexual debut; reduced sex 
acts[b] 

No effect condom 
use[b] 

Not measured 

MIP [128] 15+ years CCT Not measured Increased sex past 9 days Increased 
condom use 

Net increase condomless sex 

Zimbabwe 
HSCT (national) 
48-month[c] 

[555] 13-20 years UCT Not measured Reduced sexual debut; no effect 
number of sex acts or partners 

Reduced 
unprotected sex  

No effect on transactional sex 

Kenya 
CT-OVC 
(national) 

[538] 15-25 years UCT Not measured Reduced sexual debut; no effect 
multiple partners 

No effect condom 
use 

No effect on transactional sex 

Tanzania 
RESPECT [130] 18-30 years CCT Reduced STI 

prevalence 
No effect multiple partners Increase condom 

use 
Not measured 

Lesotho 
Lottery [129] 18-32 years CCT Reduced HIV 

incidence  
Reduced number of partners[b] Reduced 

unprotected sex[b] 
Not measured 

CT: cash transfer; UCT: unconditional cash transfer; CCT: conditional cash transfers; HSV-2: herpes simplex virus type 2; IPV: intimate partner violence 
Study and programme names in South Africa are the national social protection (NSP) and child support grant (CSG) programmes. In Malawi they are the Social Cash Transfer (SCT) programme and 
the Malawi Incentives Programme (MIP). In Zimbabwe it is the Harmonised Social Cash Transfer (HSCT) programme. In Kenya it is the Cash Transfer for Orphans and Vulnerable Children (CT-OVC) 
programme.   
[a] If the evaluation included a follow-up, the age of the population refers to baseline eligibility criteria.  
[b] Both sexes evaluated together. 
[c] The evaluation of the HSCT programme in Zimbabwe after 12 months had a small sample size, so only results from the 48-month evaluation are reported. 
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7.2 Methods 
 

7.2.1 Combining the Manicaland Trial and Manicaland Cohort data 
 

This study was based on data from the Manicaland Trial and the Manicaland Cohort study, both of which were 

conducted in Manicaland in eastern Zimbabwe. Details on the setting and data are provided in chapter 3. The 

Manicaland Trial was implemented in ten study sites, each divided into matched UCT, CCT, and control 

clusters. In the UCT and CCT clusters, eligible households received six cash disbursements from January 2010 

to January 2011. These ten sites were also covered by a survey of the Manicaland Cohort between September 

2009 to August 2011, with only one study site covered in the Manicaland Cohort before the start of the Trial 

(Figure 7.1).  

 

This analysis was based on Manicaland Cohort data available for individuals living in households that 

participated in the Manicaland Trial. The process of linking the Manicaland Trial and Cohort data is described 

in Figure 7.2. Of those individuals enlisted in the baseline survey of the Trial and identified as eligible, 3516 

individuals were linked to the Cohort data. Individuals living in study site one (a tea estate) were excluded as 

this study site was covered by the Cohort survey before the Trial started (261 individuals). Moreover, the 

analysis was restricted to those aged under 55 years, leaving 2909 individuals as the analysed sample (of which 

1899 reported that they had their sexual debut).  

 

To evaluate whether there were systematic differences between individuals aged 15-54 years eligible for the 

Trial who were linked to the Cohort and those who were not linked, these two groups were compared with 

descriptive statistics using data from the Trial baseline survey on age, sex, socio-economic status, current school 

enrolment, whether the individual has a chronic illness, and whether the individual is an orphan (for those aged 

under 18 years). In the Trial baseline survey, this information was provided by one person (usually the 

household head) for all members of the household. All other analysed data in this study were taken from the 

Manicaland Cohort (which was collected in individual interviews). See chapter 3 for details on measures in the 

baseline survey of the Trial and measures from the Manicaland Cohort.  
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Figure 7.1: Timeline of data collection for the Manicaland Trial and Cohort, including for different study sites. 
Study site types are: Farming estates (E), subsistence farming areas (S), small towns (T), and roadside business centres 
(R). Numbers indicate different study sites of the same type. Dots indicate where individuals from a study site 
participated at a later date than the majority of individuals from the study sites.  
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Figure 7.2: Preparation of data combining the Manicaland Trial and Cohort. 
The sample for this analysis is displayed in the green box. Abbreviations refer to the different Manicaland Trial groups: 
Control (Ctrl), conditional cash transfer (CCT), and unconditional cash transfer (UCT). 
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7.2.2 Theoretical framework and measures 
 

Hypothesised effects and outcome measures 
 

Expected effects of CTs on outcomes in this analysis are illustrated in Figure 7.3 and described in Table 7.3 and 

Table 7.4. CTs were hypothesised to impact sexual behaviour directly through improved income and economic 

empowerment. One of the key hypothesised indirect pathways through which CTs may influence sexual 

behaviour was increased school enrolment, which has been found to influence sexual behaviour among younger 

people [556,557]. Another hypothesised pathway was improved mental health and self-efficacy. A previous 

analysis of the study population has found links between psychological distress and potentially risky sexual 

behaviour [438]. Perceived behavioural control (self-efficacy) is considered a central determinant of behaviours 

relevant for HIV prevention [278,350]. Related to mental health and cognitive factors are alcohol and drug use, 

which may be impacted by CTs and are linked to sexual behaviour. School enrolment may also improve mental 

health and reduce alcohol and drug consumption among younger people.  

 

CTs is expected to improve household income but the distribution of CTs within households was unknown and 

effects may differ by sex. Given the short duration of the Manicaland Trial, no measurable effects on biological 

outcomes (HIV infection or pregnancy) were expected, so primary outcomes of this analysis related to sexual 

behaviour (Table 7.3), some of which were applicable to all analysed populations (recent sexual activity, 

condom use, and multiple sexual partnerships) and some applicable to sub-populations (sexual debut among 

younger people, having a partner who is five or more years older among young women, transactional sex among 

females, and paying for sex among males). Secondary outcomes (Table 7.4) included cognitive and 

psychological factors (psychosocial distress, perceiving a risk for HIV infection, and self-efficacy), recent HIV 

testing (as a measure for HIV-specific healthcare access), school enrolment (among younger people), and 

consumption of alcohol, cigarettes, and drugs. These secondary outcomes were selected due to their potential 

in mediating effects of CTs on sexual behaviours (Figure 7.3). See chapter 3 for further information on data for 

measures taken from the Manicaland Cohort for this study. 

 

Definition of treatment 
 

CTs in the Manicaland Trial were not conditional on meeting HIV/STI-specific criteria and the conditions of 

the CCT intervention were ‘soft’, so effects on sexual behaviour were hypothesised to be similar in the CCT and 

UCT groups through improved income and economic empowerment as well as the hypothesised pathways 

outlined above. An exception to this was school enrolment as school attendance was a condition of the CCT 

group in the Manicaland Trial. In so far as school enrolment mediates the effect between CTs and sexual 

behaviour, there may be differential effects in the CCT and UCT groups among younger people. Therefore, the 
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main analyses grouped CCTs and UCTs together as CTs, while sub-analyses tested for differences by CT type 

(see below). 

 

 

 
Figure 7.3: Theoretical framework of expected effects of cash transfers (CTs). 
Expected effects of CTs on sexual behaviour (grey box) and other outcomes linked to sexual behaviour and risks for 
infection with HIV and sexually transmitted infections (STIs), including substance use, school attendance, mental health 
and cognitive factors, and access to HIV testing and counselling (HTC). Signs express expectations of increasing (+) or 
decreasing (-) effects. The distribution of CTs within households (HH) was unknown and some effects are expected to 
differ by sex (+/-) and type of household (male- or female-headed). See Table 7.3 and Table 7.4 for further information. 
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Table 7.3: Primary outcomes in this analysis and their measurements, populations for which they were considered, 
and hypothesised links to cash transfers.  
Outcome Measurement Population Hypothesised links to CTs 
Primary outcomes among all populations  
Recent sexual 
activity 

Sex in the past 30 days  

M & F (15-29) 
M & F (30-54) 
(who had sex 
before) 

Females: CTs may lead to economic empowerment 
and reduce the economic necessity to engage in 
transactional relationships or sex work, which may be 
reflected in lower numbers of sexual partners and 
levels of recent sexual activity. Increased school 
enrolment (and so attendance) may reduce sexual 
activity and numbers of partners. Similarly, CTs may 
reduce economic barriers to accessing condoms and 
economic dependence on sexual partners, so condom 
use may be more viable.  
Males: Increased sexual activity and number of 
partners and reduced condom use may be adverse 
effects of the economic empowerment through CTs, 
while increased school enrolment (and attendance) 
may reduce sexual activity. 

Multiple sexual 
partners 

>1 sexual partner in 
past 12 months  

Condom use Condom use during 
last sexual intercourse  

Primary outcomes among sub-populations 
Sexual debut Having had sex before  M & F (15-20) 

[a] 
CTs may lead to delayed sexual debut partially through 
improved school enrolment and by reducing economic 
incentives to engage in sexual activity (for females). 

Age-disparity Last sexual partner 
was 5+ years older (vs. 
<5 years older) 

F (15-29) 
(who had sex 
before) 

Among young women, CTs may reduce economic 
motivations to engage in sexual relationships with 
older men. Improved schooling may also mediate a 
reduction in age-disparate relationships. 

Transactional 
sex  

Received anything for 
sex in past 12 months 

F (15-29) 
F (30-54) 
(who had sex 
before) 

CTs may remove the economic necessity to engage in 
transactional sexual relationships among females.  

Paid for sex Given money or gifts 
for sex in past 12 
months 

M (15-29) 
M (30-54) 
(who had sex 
before) 

An adverse effect of CTs may be the economic 
empowerment allowing men to exchange money or 
gifts for sex. 

CTs: Cash transfers; M: Males; F: Females 
Numbers after populations refer to age range in years. Data on all measures were taken from the Manicaland Cohort study. See 
chapter 3 for details on data and measurements. 
[a] Sexual debut was evaluated among those aged 15-20 instead of all young people because most young people will have had their 
sexual debut by the age of 20.  
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Table 7.4: Secondary outcomes in this analysis and their measurements, populations for which they were 
considered, and hypothesised links to cash transfers. 
Outcome Measurement Population Hypothesised links to CTs 
Secondary outcomes: Mental health and cognitive factors 
Psychological 
distress 

≥7 symptoms of 
psychological distress 
(25-item scale) 

M & F (15-29) 
M & F (30-54) 

Poverty and income inequality can lead to 
psychological distress, which may be alleviated with 
CTs. See [438] for details. 

Self-efficacy Feeling that it is 
possible to protect 
oneself against HIV 

Improved access to HIV prevention methods and 
economic independence due to CTs may lead to 
perceived control over HIV prevention (self-efficacy).  

Risk 
perception 

Being at risk of HIV 
infection in the future 

Perceptions about personal risks of infection with HIV 
may be reduced through CTs by improving perceived 
or actual control over use of HIV prevention methods 
and reductions in risky sexual behaviour. 

Secondary outcomes: Access to schooling and HIV testing 
School 
enrolment 

Currently enrolled in 
school [a] 

M & F (15-20) [b] CTs remove economic barriers to school enrolment. 
School attendance was also a condition in the 
conditional CT intervention. 

HIV testing Tested for HIV in past 
12 months. 

M & F (15-29) 
M & F (30-54) 

CTs may remove economic barriers to accessing 
healthcare and in terms of transport cost and forgone 
income and so may improve uptake of HIV testing. 

Secondary outcomes: Alcohol, cigarette, and drug consumption 
Alcohol use Visited a beer hall in 

past 30 days or having 
>3 drinks when 
drinking alcohol M & F (15-29) 

M & F (30-54) 

Adverse effects of CTs could include non-sexual 
potentially health-damaging behaviours, including 
alcohol and drug use and cigarette smoking. Alcohol 
and drug use could also lead to increase in potentially 
risky sexual behaviour.  

Smoking Current smoking of 
cigarettes 

Drug use Taking any type of 
recreational drug 

CTs: Cash transfers; M: Males; F: Females 
Numbers after populations refer to age range in years. Data on all measures were taken from the Manicaland Cohort study. See 
Chapter 3 for details on data and measurements. 
[a] The original Manicaland Trial measured school attendance, not enrolment, which is not directly comparable to the measure of 
school enrolment in the Manicaland Cohort. 
[b] School enrolment was evaluated among those aged 15-20 instead of all young people because it is not applicable to older 
people. 
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7.2.3 Analysis 
 

General analysis approach 
 

The individual-level data from the Manicaland Trial were analysed using mixed-effects regression models 

[558], estimating the effects of CTs on outcomes with fixed effects for Trial group assignment (treatment vs. 

control) and random effects for study site and Trial cluster (random intercepts). Gauss-Hermite quadrature was 

used to estimate parameters [559]. Average treatment effects (ATEs) were estimated from predictions based on 

adjusted coefficients of regression models (instead of crude differences in means between treatment and control) 

(ATEs are assumed to be equal to ATEs on the treated due to the random assignment of the treatment [560]). 

ATEs represent absolute differences in percentages between Trial groups and are referred to as percentage point 

(PP) change; percentage (%) is used to refer to proportions. 

 

The Manicaland Trial matched clusters within study sites, which increased balance between Trial arms and, by 

reducing between-cluster variation, improved statistical power and precision (although power may be lost due 

to fewer available degrees of freedom in analyses [561]). Mixed-effects regressions with random effects for study 

site and cluster account for the clustering of individual survey responses within clusters and study sites, thus 

avoiding inflating risks of type 1 statistical [558] (rejecting the null hypothesis if there is in fact no effect). For 

cRCTs such as the Manicaland Trial, performing cluster-level analyses of aggregated data is most robust but 

not statistically efficient [562], particularly when clusters vary considerably in size, as for the Manicaland Trial. 

Moreover, there are limitations in cluster-level analyses for examining effects of CTs on outcomes at different 

time points and for examining sub-groups and rare outcomes. Individual-level analyses for trials with small 

numbers of clusters may inflate risks for type 1 statistical errors. After excluding one study covered by the 

Cohort survey before the Trial, the Manicaland Trial was conducted in nine sites divided into matching clusters, 

so there were 27 clusters in this analysis. Hayes and Moulton [562] recommend that 15-20 clusters are required 

for individual-level analyses of cRCTs, so it was considered appropriate to analyse the individual-level data 

from the Manicaland Trial. 

 

Given that some authors recommend higher numbers of clusters for individual-level analyses of cRCTs [558], 

mixed-effects regressions were used to analyse individual-level data instead of generalised estimating equations 

(GEEs), another method to account for intra-cluster correlation [558]. GEEs may be more prone to type 1 errors 

if the number of clusters are small [563,564] and required numbers of clusters for individual-level analyses are 

smaller for mixed-effects regressions [558]. Moreover, only mixed-effects regression models can account for 

two levels of clustering in the data within Trial clusters and within study sites in which clusters were nested. 
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Analyses of the original Trial sample 
 

ATEs of CTs were based on mixed-effects logistic regression models estimating associations between receiving 

CT (vs. control) and each outcome outlined in Table 7.3 and Table 7.4. These models were estimated separately 

by sex and age group (young people aged 15-29 years and older people aged 30-54 years). Supplementary 

analyses considered age divisions of 15-24 years and 25-54 years. Analyses of primary outcomes (Table 7.3) 

were restricted to those who were sexually active; analyses of secondary outcomes (Table 7.4) included all 

individuals, with supplementary analyses also restricting analyses to those sexually active for secondary 

outcomes.  

 

Given that data on outcomes of this study were taken from the Manicaland Cohort and only available after the 

Trial started, it cannot be tested whether treatment and control clusters were balanced for these outcomes before 

Trial commencement. To evaluate cluster balance at baseline, Trial groups were described in terms of socio-

economic characteristics that were unlikely to be affected by the intervention or change within short time 

periods (age, sex, education, marital status, and socio-economic status) and HIV prevalence (which was not 

expected to be affected by the Trial, see above) (see chapter 3 for details on data). Standardised percent biases 

were calculated (relative  differences in means of treated and control group as proportion of the square root of 

the average overall sample variance [565]). Variables found to be unbalanced between treatment and control 

were included in regression analyses.  

 

Analyses with synthetic comparison groups 
 

Particularly the small size of the control compared to the treatment group (which was twice as big as the control 

group when combining the UCT and CCT interventions due to the 1:1:1 Trial group design) may limit statistical 

power. To overcome this and utilise the large Manicaland Cohort data set, a quasi-experimental approach was 

taken, in addition to analyses of the original Trial sample. For this, a synthetic comparison group was created 

from Cohort participants that did not live in Trial households through propensity score matching (PSM) [566]. 

Propensity scores (PS) were estimated using logistic regressions including a range of background characteristics 

to optimally balance the original treatment and synthetic comparison group. In preliminary analyses, different 

background characteristics were considered (age, marital status, educational attainment, socio-economic status, 

HIV status) (using Manicaland Cohort data). PS were estimated with different combinations of these variables 

and the balance of the synthetic comparison group and original treatment group were examined with descriptive 

statistics and standardised percentage bias (as proposed by Austin [567]). Using statistical tests to evaluate 

balance of matched samples is not recommended (see [568-570] for discussion). The set of variables in which 

the median standardised percentage bias across variables was lowest included age, marital status, socio-

economic status, and HIV status. Only results for the descriptive statistics and standardised percentage bias for 

the final synthetic comparison group in comparison to the original Trial treatment group are presented.  
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To achieve perfect balance of the socio-economically different study sites, a ‘within site’ approach was taken 

[571-573]: Separately for each study site, PS were estimated and Trial treatment individuals were matched to 

Cohort individuals. PSM was implemented with nearest-neighbour matching with replacement, i.e. allowing 

the same Cohort individual being matched to several Trial individuals (which has been found to reduce bias 

compared to 1:1 matching [574]), imposing a calliper of 0.2 of the standard deviation of the PS (as recommended 

by Austin [575]). Ties were allowed, i.e. several Cohort individuals with the same PS could be matched to the 

same Trial individual, because the PS estimation included several categorical variables and equal PS for several 

individuals were expected.  

 

PSM was implemented by sex and the same age groups as for the analyses of the original Trial sample. After 

establishing the synthetic comparison group, the same analyses were performed as for the original Trial data, 

i.e. ATEs were estimated based on mixed-effects logistic regressions (for a discussion of this approach see 

[570,576,577]), by sex and age group. This approach accounts for the clustering in the data, although standard 

errors in regressions were inaccurate because they did not account for the estimation of the PS [567,578]; 

however, standard errors in this approach are typically conservative [579] (and proposed standard error 

corrections to account for the PS estimation [580] do not account for the clustering in the data).  

 

Sub-group analyses 
 

Three primary sub-group analyses were conducted to evaluate differential effects of 1) CTs by type (UCTs and 

CCTs); 2) CTs depending on the CT distribution within households; and 3) CTs during and after the Trial 

ended. Differential effects of CCT were expected given that the original evaluation of the Trial found slightly 

higher school attendance in the CCT group [437], which may indirectly impact outcomes (Figure 7.3; Table 7.3 

and Table 7.4). The distribution of CTs within households was evaluated by implementing analyses separately 

by sex of the household head. Lasting effects of CTs were evaluated by implementing analyses separately for 

individuals who participated in the Cohort survey during the Trial (during 2010) and after the Trial (from 

January 2011). Cohort data collected during the Trial included two subsistence farming sites, one agricultural 

estate, and two small towns; the study sites covered after the Trial include two roadside business centre sites 

and two subsistence farming sites (Figure 7.1).  

  



 

Chapter 7 224 
 

7.3 Results 
 

7.3.1 Characteristics of the analysed sample compared to those not included 
 

Based on data from the baseline survey of the Trial, there were significant differences between individuals 

included in this analysis (i.e. those linked to the Cohort) and those not included (Table 7.5). Those included 

tended to be older, more likely to be female and enrolled in school, of lower socio-economic status, more likely 

to have a chronic illness, and less likely to be orphaned. However, similar trends of these differences were 

observed in the control and treatment group, suggesting that no selection bias was introduced at the stage of 

linking the Trial and Cohort data. 

 

 

Table 7.5: Socio-demographic characteristics of individuals included and not included in this analysis, Manicaland 
Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Control Treatment 
 Not included Included  Not included Included  
 % (95% CI) % (95% CI) %bias % (95% CI) % (95% CI) %bias 
Age       

<20 years 30.5 (28.7-32.5) 24.8 (22.1-27.8) 12.8 32.8 (31.6-34.0) 28.1 (26.2-30.1) 10.2 
20-24 years 22.2 (20.5-23.9) 13.0 (11.0-15.4) 24.1 22.1 (21.0-23.2) 11.8 (10.4-13.2) 27.8 
25-29 years 16.6 (15.1-18.2) 12.6 (10.5-15.0) 11.3 14.2 (13.4-15.2) 10.5 (9.23-11.9) 11.5 
30-34 years 10.1 (8.95-11.5) 10.3 (8.45-12.5) 0.54 9.16 (8.44-9.94) 11.0 (9.77-12.5) 6.23 
35-39 years 7.79 (6.75-8.98) 12.9 (10.9-15.3) 16.9 7.03 (6.39-7.72) 11.1 (9.86-12.6) 14.3 
40-44 years 4.32 (3.55-5.25) 7.44 (5.87-9.38) 13.3 5.33 (4.78-5.95) 9.56 (8.38-10.9) 16.2 
45-49 years 4.01 (3.27-4.91) 10.8 (8.86-13.0) 26.0 4.97 (4.43-5.56) 9.61 (8.42-10.9) 17.9 
50-54 years  4.46 (3.67-5.40) 8.12 (6.48-10.1) 15.1 4.37 (3.87-4.93) 8.33 (7.22-9.59) 16.3 

       
Sex: Male 48.6 (46.5-50.6) 36.3 (33.1-39.5) 25.0 47.7 (46.4-49) 37.5 (35.5-39.6) 20.7 
       
Enrolled in school 22.8 (19.0-27.1) 16.0 (11.1-22.4) 17.3 26.1 (23.6-28.7) 14.4 (11.3-18.0) 29.5 
       
SES (wealth index)        

Poorest quarter 42.7 (40.6-44.8) 50.8 (47.5-54.1) 16.3 48.3 (47.0-49.6) 52.7 (50.6-54.9) 8.91 
2nd quarter 56.7 (54.6-58.8) 47.6 (44.3-50.9) 18.3 51.3 (50.0-52.6) 46.5 (44.4-48.7) 9.54 
3rd quarter 0.65 (0.38-1.09) 1.61 (0.96-2.71) 9.15 0.41 (0.27-0.61) 0.72 (0.43-1.19) 4.18 
Least poor quarter  0 0  0 0  

       
Chronic illness 11.1 (9.84-12.5) 15.4 (13.1-18.0) 12.7 11.5 (10.7-12.4) 17.7 (16.2-19.4) 17.7 
       
Orphanhood [a]       

Both parents alive 30.8 (26.5-35.5) 38.4 (31.3-45.9) 15.9 32.7 (30.0-35.4) 36.2 (31.8-40.9) 7.53 
Father dead 36.7 (32.1-41.5) 33.1 (26.5-40.6) 7.41 34.2 (31.5-36.9) 36.9 (32.5-41.7) 5.76 
Mother dead 7.09 (4.96-10.0) 6.98 (3.98-11.9) 0.44 6.62 (5.33-8.19) 5.18 (3.43-7.75) 6.11 
Both parents dead 25.4 (21.4-29.9) 21.5 (16.0-28.4) 9.23 26.5 (24.1-29.1) 21.6 (18.0-25.8) 11.5 

CI: Confidence interval; %bias: Standardised percent bias 
Numbers are percentages (%) and 95% CI for different characteristics of those included in the analysis and those not included, 
separately for the control and treatment (cash transfer) group. The comparison is based on the baseline household survey of the 
Manicaland Trial in which one individual (the head of household) provided data on everyone living in the household. Those 
included in this analysis are those individuals linked to the Manicaland Cohort. The comparison excluded those aged under 15 
years and over 54 years and those not eligible for the Trial.  
[a] Restricted to those aged under 18 years. 
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7.3.2 Socio-demographic characteristics and balance of Trial groups 
 

Balance of Trial groups 
 

Of the 2909 individuals included in this analysis, 1570 were aged under 30 years and 1339 aged 30-54 years.  

Table 7.6 shows sample sizes by Trial group for each site. For both age groups, treatment and control groups 

were balanced across socio-demographic characteristics with the exceptions of age and socio-economic status, 

with, on average, slightly higher socio-economic status in the control group (Table 7.7). Therefore, all 

regressions adjusted for age and socio-economic status (determined in the Manicaland Cohort). While good 

balance across all socio-demographic characteristics between the synthetic comparison and original treatment 

groups were achieved for younger and older individuals after PSM (Table 7.8), the same covariates were 

included in analyses with the synthetic comparison group for consistency.  

 

Distribution of male- and female-headed households 
 

Among young people, roughly equal numbers of males and females lived in male- and female-headed 

households, while 88.1% of older men and 40.9% of older females lived in male-headed households (Table 7.9). 

Few young people were themselves heads of households (6.36% of males and 5.02% of females) while most 

older men (83.5%) and half of older women (52.1%) were heads of their households (Table 7.9).  

 

Socio-demographic characteristics of samples from study sites at different Trial time points 
 

Compared to the treatment group in study sites from which data were collected during the Trial (two subsistence 

farming sites, one farming estate, two small town sites), individuals in the treatment group in sites covered after 

the Trial (two roadside business centre sites, two subsistence farming sites) tended to be more educated, of 

higher socio-economic status, less likely to be HIV-positive, and more likely to be aged either under 20 years 

or 45 years and older (Table 7.10).  
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Table 7.6: Sample sizes by Trial group and study site, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-
2011. 
 15-29 years 30-54 years 
  Treatment  Treatment 
 Total Control CT CCT UCT Total Control CT CCT UCT 
Total 1570 457 1113 577 536 1339 395 944 448 496 
Subsistence 1 98 16 82 43 39 109 18 91 41 50 
Subsistence 2 189 49 140 63 77 162 36 126 62 64 
Subsistence 3 203 54 149 79 70 187 59 128 61 67 
Subsistence 4 173 53 120 69 51 139 45 94 43 51 
Estate 2 [a] 145 42 103 50 53 136 46 90 34 56 
Small town 1 155 46 109 74 35 122 46 76 47 29 
Small town 2 196 45 151 80 71 171 51 120 59 61 
Roadside 1 236 96 140 62 78 161 53 108 46 62 
Roadside 2 175 56 119 57 62 152 41 111 55 56 
CT: Cash transfer; CCT: Conditional cash transfer; UCT: Unconditional cash transfer 
Numbers are sample sizes of the analysed sample in in total, of the control group, the combined treatment group, and by CT type 
(CCT and UCT). Study sites are subsistence farming sites (subsistence), farming estates (estate), small towns, and roadside business 
centres (roadside). 
[a] Farming estate site 1 was excluded as it was covered in the Manicaland Cohort before the start of the Trial.  
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Table 7.7: Socio-demographic characteristics and HIV prevalence of Trial groups, Manicaland Cash Transfer Trial, 
Manicaland, Zimbabwe, 2010-2011. 
 15-29 years 30-54 years 
 Control Treatment  Control Treatment  
 % (95% CI) % (95% CI) %bias % (95% CI) % (95% CI) %bias 
Age       

<20 years 58.4 (53.8-62.9) 61.2 (58.3-64.0) 5.63    
20-24 years 20.6 (17.1-24.5) 22.1 (19.8-24.6) 3.74    
25-29 years 21.0 (17.5-25.0) 16.7 (14.6-19.0) 11.0    
30-34 years    19.2 (15.6-23.4) 19.0 (16.6-21.6) 0.71 
35-39 years    26.1 (22.0-30.7) 23.1 (20.5-25.9) 6.92 
40-44 years    19.2 (15.6-23.4) 19.0 (16.6-21.6) 0.71 
45-49 years    16.7 (13.3-20.7) 20.3 (17.9-23.0) 9.35 
50-54 years     18.7 (15.2-22.9) 18.6 (16.3-21.3) 0.23 

       
Sex: Male 50.8 (46.2-55.3) 48.1 (45.1-51.0) 5.39 23.8 (19.8-28.3) 25.7 (23-28.6) 4.50 
       
Education:       

None/primary 14.3 (11.3-17.8) 10.8 (9.09-12.7) 10.5 48.4 (43.4-53.5) 48.7 (45.5-52) 0.58 
       
SES (wealth index)        

Poorest quarter 31.3 (27.2-35.7) 37.3 (34.5-40.2) 12.6 35.2 (30.6-40.1) 40.9 (37.8-44.1) 11.8 
2nd quarter 62.1 (57.6-66.5) 57.1 (54.1-59.9) 10.4 57.2 (52.3-62.0) 55.8 (52.6-59.0) 2.80 
3rd quarter 6.56 (4.62-9.25) 5.21 (4.05-6.69) 5.75 7.59 (5.35-10.7) 3.07 (2.14-4.39) 20.2 
Least poor quarter  0 0.45 (0.19-1.08)  0 0.21 (0.05-0.85)  

       
Marital status        

Never married 70.0 (65.6-74.0) 71.0 (68.2-73.6) 2.18 2.53 (1.36-4.65) 2.33 (1.54-3.52) 1.29 
Currently married 25.4 (21.6-29.7) 23.9 (21.5-26.5) 3.52 62 (57.1-66.7) 61.4 (58.2-64.5) 1.29 
Separated/divorced 2.41 (1.34-4.31) 3.51 (2.57-4.77) 6.46 10.1 (7.51-13.5) 7.1 (5.63-8.93) 10.8 
Widowed 2.19 (1.18-4.04) 1.62 (1.02-2.56) 4.20 25.3 (21.3-29.9) 29.2 (26.3-32.2) 8.64 
       

HIV positive 7.02 (5.00-9.77) 6.70 (5.37-8.34) 1.24 32.7 (28.3-37.6) 32.8 (29.9-35.9) 0.12 
CI: Confidence interval; % bias: Standardised percent bias 
Numbers are percentages (%) and 95% CI for different characteristics of the control and treatment (cash transfer) groups of the 
Manicaland Trial included in this analysis and the standardised percent bias of the groups, separately by age group. Data on all 
variables were taken from the Manicaland Cohort survey.  
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Table 7.8: Balance of synthetic comparison group and original Trial treatment group, Manicaland Cash Transfer 
Trial, Manicaland, Zimbabwe, 2010-2011. 
 15-29 years 30-54 years 
 Synthetic control Treatment  Synthetic control Treatment  
 % (95% CI) % (95% CI) %bias % (95% CI) % (95% CI) %bias 
Age       

<20 years 63.5 (60.3-66.6) 61.4 (58.5-64.2) 4.31    
20-24 years 22.8 (20.2-25.7) 22.1 (19.8-24.7) 1.75    
25-29 years 13.7 (11.5-16.2) 16.5 (14.4-18.8) 7.77    
30-34 years    19.8 (16.7-23.3) 18.6 (16.2-21.2) 2.83 
35-39 years    23.6 (20.0-27.7) 23.1 (20.5-25.9) 1.26 
40-44 years    19.1 (15.9-22.9) 19.1 (16.7-21.8) 0.00 
45-49 years    17.2 (13.7-21.5) 20.5 (18.1-23.3) 8.78 
50-54 years     20.2 (15.8-25.5) 18.6 (16.2-21.2) 4.26 

       
Sex: Male 49.8 (46.5-53.0) 47.7 (44.7-50.6) 4.18 24.5 (20.9-28.5) 25.2 (22.6-28.1) 1.71 
       
Education:       

None/primary 12.7 (10.4-15.4) 10.8 (9.09-12.8) 6.38 51.4 (46.5-56.2) 48.9 (45.6-52.2) 4.97 
       
SES (wealth index)        

Poorest quarter 35.7 (32.4-39.2) 37.2 (34.4-40.1) 3.21 41.0 (36.2-45.9) 41.0 (37.8-44.2) 0.00 
2nd quarter 59.0 (55.6-62.3) 57.1 (54.2-60.0) 4.02 55.7 (50.8-60.5) 55.7 (52.5-58.9) 0.00 
3rd quarter 5.17 (4.08-6.52) 5.26 (4.08-6.75) 0.40 3.21 (2.05-4.99) 3.10 (2.16-4.43) 0.64 
Least poor quarter  0.09 (0.01-0.64) 0.45 (0.19-1.09) 7.21 0.11 (0.01-0.76) 0.21 (0.05-0.85) 2.67 

       
Marital status        

Never married 73.2 (70.3-75.8) 71.0 (68.2-73.6) 4.80 1.39 (0.75-2.56) 2.35 (1.55-3.55) 7.21 
Currently married 23.3 (20.9-25.9) 23.8 (21.4-26.5) 1.25 60.9 (55.6-65.9) 61.1 (57.9-64.2) 0.47 
Separated/divorced 2.45 (1.50-3.97) 3.54 (2.59-4.81) 7.22 8.24 (5.69-11.8) 7.17 (5.68-9.01) 4.44 
Widowed 1.09 (0.43-2.70) 1.63 (1.03-2.58) 5.53 29.5 (24.6-35.0) 29.4 (26.6-32.4) 0.26 
       

HIV positive 5.53 (3.77-8.04) 6.71 (5.37-8.35) 5.67 30.7 (25.8-36) 32.8 (29.9-35.9) 4.98 
CI: Confidence interval; %bias: Standardised percent bias 
Numbers are percentages (%) and 95% CI for different characteristics of the synthetic control and treatment (cash transfer) groups 
of the Manicaland Trial included in this analysis and the standardised percent bias of the groups, separately by age group. Data on 
all variables were taken from the Manicaland Cohort survey. The control group was determined through propensity score 
matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial. 
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Table 7.9: Distribution of individuals in male- and female-headed households receiving cash transfers (treatment) 
and relationships to head of household, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-11.  
  Younger people (15-29) Older people (30-54) 
 Total N (%) Males N (%) Females N (%) Males N (%) Females N (%) 
Type of household      

Male-headed 1050 (51.2) 250 (46.7) 301 (52.3) 214 (88.1) 285 (40.9) 
Female-headed 1001 (48.8) 285 (53.3) 275 (47.7) 29 (11.9) 412 (59.1) 

      
Relationship to head of 
household  

 
  

 

Head of household 631 (30.7) 34 (6.36) 29 (5.02) 203 (83.5) 365 (52.1) 
Spouse 405 (19.7) 2 (0.37) 125 (21.6) 14 (5.76) 264 (37.7) 
Child/grandchild 877 (42.6) 439 (82.1) 362 (62.6) 22 (9.05) 54 (7.70) 
Other relative 144 (7.00) 60 (11.2) 62 (10.7) 4 (1.65) 18 (2.57) 

Values are sample sizes (N) and percentages (%). 

 

 

Table 7.10: Socio-demographic characteristics and HIV prevalence of treatment groups in sites from which data 
were collected during and after the Trial, Manicaland, Zimbabwe, 2010-11. 
 15-29 years 30-54 years 
 During After  During After  
 % (95% CI) % (95% CI) %bias % (95% CI) % (95% CI) %bias 
Age       

<20 years 56.2 (52.2-60.2) 66.7 (62.5-70.6) 21.5    
20-24 years 23.2 (20-26.9) 20.8 (17.6-24.5) 5.82    
25-29 years 20.5 (17.4-24) 12.5 (9.93-15.6) 21.7    
30-34 years    21.3 (17.9-25.1) 16.3 (13.2-20.1) 12.7 
35-39 years    23.3 (19.8-27.2) 22.9 (19.2-27.1) 0.85 
40-44 years    19.1 (15.9-22.8) 18.8 (15.4-22.8) 0.67 
45-49 years    18.9 (15.7-22.6) 22 (18.4-26.1) 7.71 
50-54 years     17.5 (14.4-21.1) 20 (16.5-24) 6.3 

       
Sex: Male 48 (44-52.1) 48.1 (43.9-52.4) 0.14 26.8 (23.1-30.9) 24.5 (20.7-28.7) 5.37 
       
Education:       

None/primary 12.8 (10.3-15.8) 8.52 (6.42-11.2) 13.9 50.1 (45.6-54.6) 47.2 (42.5-52) 5.84 
       
SES (wealth index)        

Poorest quarter 41.2 (37.3-45.2) 33 (29.1-37.1) 17.1 42.3 (38.1-46.7) 39.2 (34.8-43.9) 6.34 
2nd quarter 52.3 (48.2-56.3) 62.3 (58.1-66.4) 20.3 54.1 (49.7-58.4) 57.8 (53.1-62.4) 7.55 
3rd quarter 5.64 (4.03-7.84) 4.73 (3.22-6.92) 4.08 3.18 (1.95-5.14) 2.95 (1.72-5.02) 1.35 
Least poor quarter  0.85 (0.36-2.04) 0 13.1 0.4 (0.1-1.58) 0 8.93 

       
Marital status        

Never married 65.8 (61.8-69.5) 76.7 (72.9-80.1) 24.3 2.59 (1.51-4.42) 2.04 (1.06-3.88) 3.65 
Currently married 29.5 (25.9-33.3) 17.8 (14.8-21.3) 27.7 63.3 (59-67.5) 59.2 (54.5-63.7) 8.54 
Separated/divorced 3.6 (2.35-5.46) 3.41 (2.15-5.35) 1.02 6.57 (4.71-9.11) 7.71 (5.55-10.6) 4.41 
Widowed 1.2 (0.57-2.5) 2.08 (1.16-3.73) 6.96 27.5 (23.7-31.6) 31.1 (26.9-35.6) 7.86 
       

HIV positive 7.99 (6.03-10.5) 5.3 (3.68-7.58) 10.8 34.5 (30.5-38.9) 30.8 (26.7-35.3) 7.9 
CI: Confidence interval; % bias: Standardised percent bias 
Numbers are percentages (%) and 95% CI for different characteristics of individuals of the Manicaland Trial for which data were 
collected during and after the Trial and the standardised percent bias of the groups, separately by age group. Data on all variables 
were taken from the Manicaland Cohort survey. 
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7.3.3 Primary outcomes: Sexual behaviour 
 

Compared to both the original comparison group and the synthetic comparison group, receiving CTs had 

limited effect on sexual debut among those aged 15-20 years (Table 7.11 and Table 7.12). Among young people 

(15-29 years) (Table 7.11), living in households that received CTs reduced sex in the past 30 days among males 

(56.6% [CT] vs. 71.9% [control]; ATE: -11.7PP [95% CI: -26.0PP to 2.61PP]) and females (69.9% vs 74.6%; ATE: 

-5.68PP [-15.7PP to 4.34PP]). While uncertainty around these ATEs is large, estimates were similar with less 

uncertainty when compared against the synthetic comparison group (male ATE: -9.68PP [-13.1PP to -6.30PP]; 

female ATE: -8.77PP [-16.3PP to -1.23PP]) (Table 7.12). This effect was stronger in the CCT intervention among 

males (CCT ATE: -15.3PP [-33.6PP to 3.04PP] vs. UCT ATE: -8.13PP [-24.6PP to 8.39PP]) and females (CCT 

ATE: -6.63PP [-18.0PP to 4.77PP]) vs. UCT ATE: -4.13PP [-15.8PP to 7.55PP]) (Table 7.13). Results of the 

analyses by CT type against the synthetic comparison group are provided in Table 7.14, with further results in 

Appendix C. CTs had no effects on recent sex among older individuals (30-54 years) (Table 7.15 and Table 

7.16).  

 

Compared to the original control group, condom use was not found to be strongly affected by receiving CTs 

among young (Table 7.11) and older people (Table 7.15). However, the analysis with the synthetic comparison 

group suggests that condom use was increased by 9.38PP (5.90PP to 12.9PP) among young females (Table 

7.12), by 5.95PP (1.46PP to 10.4PP) among older females, and by 7.64PP (-0.57PP to 15.8PP) among older males 

(Table 7.16).  

 

Young males receiving CTs (but not older males) were more likely to report having more than one sexual partner 

in the past 12 months (25.4%) compared to those not receiving CTs (17.5%) (ATE: 8.49PP [-5.40PP to 22.4PP]) 

(Table 7.11). The effect was similar with less uncertainty when compared to the synthetic comparison group 

(ATE: 10.3PP [1.27PP to 19.2PP]) (Table 7.12) and similar effects were observed in the UCT and CCT 

interventions (Table 7.13 and Table 7.14). Only 3.93% of young males and 2.72% of older males reported 

transactional sex, with even lower proportions among females, and there were no associations with CTs.  

 

7.3.4 Secondary outcomes 
 

Psychological distress and cognitive factors 
 

A classification of being psychologically distressed due to reporting of at least seven out of 25 items of the 

psychological distress scale was applied to 11.3% of young males and 20.9% of young females (Figure 7.4). There 

were only small reductions in proportions classified as psychologically distressed among individuals receiving 

CTs (Table 7.11). However, there was an overall shift in the distribution of the number of reported symptoms 

of psychological distress, with higher proportions of young males and females reporting no symptoms in the 
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CT group (Figure 7.4). The effect was stronger in the CCT intervention among young females (16.7% vs. 23.1%; 

ATE: -5.14PP [-11.8PP to 1.51PP]) (Table 7.13) Reductions in psychological distress among older individuals in 

households receiving CTs were small (Table 7.15).  

 

There were only weak effects of CTs on risk perception among young people (Table 7.11) but, among older 

males, risk perception nearly halved among those receiving CTs (8.72% vs. 15.0%; ATE: -6.00PP [-16.0PP to 

4.00PP]) (Table 7.15), with a similar effect but with less uncertainty when compared to the synthetic comparison 

group (ATE: -6.90PP [-13.4PP to -0.38PP]) (Table 7.16).  

 

Receiving CTs did not affect self-efficacy among young people in the original data (Table 7.11) but decreased 

self-efficacy among young women when comparing against the synthetic comparison group (83.3% vs. 87.5%; 

ATE: -4.17PP [-6.46PP to -1.88PP]) (Table 7.12). CTs reduced reported self-efficacy among older people (Table 

7.15), particularly when compared to the synthetic comparison group (Table 7.16).  

 

 

  

Figure 7.4: Psychological distress among young people, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-
2011. 
Number of positive responses to questions on psychological distress by young males (a) and females (b) (aged 15-29 
years) in the control and treatment (cash transfer) groups. 
 

 

HIV testing and school enrolment 
 

There was no effect of CTs on HIV testing in the past 12 months among young and older individuals in the 

original Trial data (Table 7.11 and Table 7.15). However, HIV testing among older females who received CTs 

(48.2%) was higher than in the synthetic comparison group (43.4%) (ATE: 4.88PP [-0.24PP to 9.99PP]) (Table 

7.16) (with a similar effect among older males but with higher uncertainty: ATE: 4.37PP [-4.94PP to 13.7PP]).  

 

CTs led to increased school enrolment among young males aged 15-20 years (71.9% vs 64.7%; ATE: 11.5PP 

[3.05PP to 19.9PP]) (Table 7.11), with a similar effect when compared to the synthetic comparison group (ATE: 

0

5

10

15

20

25

30

35

40

0 1 2 3 4 5 6 7+

%

Reported items of psychological distress

(a)
Control Treatment

0

5

10

15

20

25

30

35

40

0 1 2 3 4 5 6 7+

%

Reported items of psychological distress

(b)
Control Treatment



 

Chapter 7 232 
 

9.27PP [3.05PP to 15.5PP]) (Table 7.12). Among younger females aged 15-20 years, there was no effect on school 

enrolment among those receiving CTs (65.1%) when compared to the original control group (65.0%) (ATE: -

1.21PP [-10.5PP to 8.07PP]) (Table 7.11) but an increase when compared to the synthetic comparison group 

(ATE: 5.50PP [1.62PP to 9.37PP]) (Table 7.12). The effect was slightly stronger among males in the CCT 

intervention (ATE: 13.0PP [5.19PP to 20.7PP] vs. UCT ATE: 10.9PP [1.28PP to 20.5PP]) (Table 7.13), which 

was also found in the analyses of the synthetic comparison group (Table 7.14). School enrolment was 

hypothesised to be an important mediating factor for the effects of CTs on sexual behaviour (Figure 7.3 and 

Table 7.3) and sexual activity among those enrolled in school was low. Only about 2% of young people aged 15-

20 years enrolled in school had sex before, with slightly higher proportions for those in households receiving 

CTs (males: 2.49% [7/281] vs. 1.98% [2/101] in the control group; females: 2.64% [6/227] vs. 0% [0/82]) (not 

shown). 

 

Alcohol, cigarette, and drug consumption 
 

Among young males receiving CTs, no increases in alcohol, cigarette, or recreational drug consumption was 

observed (Table 7.11), with reduced alcohol use observed when compared to the synthetic comparison group 

(11.6% vs. 15.7%; ATE: -4.03PP [-8.49PP to 0.44PP]) (Table 7.12). Negative and weak effects were found among 

older males (with the exception of a positive but weak association with alcohol use, Table 7.15, which is strongly 

negative when compared to the synthetic comparison group, Table 7.16). Very few females reported 

consumption of alcohol, cigarettes, or recreational drugs (Table 7.11 and Table 7.15).  
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Table 7.11: Effects of cash transfers on young people (15-29 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 7/156 (4.49) 28/391 (7.16) 1.43 (-3.18, 6.05) 0.543 20/126 (15.9) 65/349 (18.6) 2.63 (-4.11, 9.38) 0.444 
Had sex in past 30 days 41/57 (71.9) 69/122 (56.6) -11.7 (-26.0, 2.61) 0.109 82/110 (74.6) 197/282 (69.9) -5.68 (-15.7, 4.35) 0.267 
Condom use (last sex) 21/57 (36.8) 51/122 (41.8) 2.68 (-11.6, 17.0) 0.713 19/110 (17.3) 46/282 (16.3) -0.19 (-8.24, 7.86) 0.963 
Multiple partners (past 12 months) 10/57 (17.5) 31/122 (25.4) 8.49 (-5.40, 22.4) 0.231 0/110 (0.00) 7/281 (2.49) NA [b]   
Transactional sex [c] 3/57 (5.26) 4/121 (3.31) -0.79 (-6.31, 4.73) 0.780 0/110 (0.00) 4/282 (1.42) NA [b]   
Has a partner 5+ years older      65/109 (59.6) 164/264 (62.1) 2.58 (-8.34, 13.5) 0.644 
Secondary outcomes 
Psychological distress [d] 29/232 (12.5) 58/535 (10.8) -1.20 (-8.09, 5.69) 0.733 52/225 (23.1) 116/578 (20.1) -2.11 (-8.68, 4.46) 0.529 
Self-efficacy [e] 188/232 (81.0) 436/535 (81.5) 0.67 (-8.01, 9.35) 0.880 176/225 (78.2) 481/578 (83.2) 2.43 (-6.09, 11.0) 0.576 
Risk perception [f] 28/230 (12.2) 48/534 (8.99) -1.43 (-7.82, 4.95) 0.660 47/220 (21.4) 131/558 (23.5) 3.02 (-3.34, 9.39) 0.352 
Had HIV test in past 12 months 41/232 (17.7) 66/534 (12.4) -3.10 (-9.26, 3.06) 0.324 98/225 (43.6) 221/577 (38.3) -2.58 (-9.58, 4.41) 0.469 
Is currently enrolled in school [a] 101/156 (64.7) 281/391 (71.9) 11.5 (3.05, 19.9) 0.008 82/126 (65.1) 227/349 (65.0) -1.21 (-10.5, 8.07) 0.799 
Alcohol use [g] 34/232 (14.7) 64/535 (12.0) -0.03 (-4.49, 4.43) 0.991 0/225 (0.00) 2/578 (0.35) NA [b]   
Smokes cigarettes 20/232 (8.62) 36/534 (6.74) -0.38 (-4.06, 3.30) 0.841 1/225 (0.44) 0/578 (0.00) NA [b]   
Takes recreational drugs 26/232 (11.2) 47/533 (8.82) -0.84 (-6.47, 4.78) 0.769 1/225 (0.44) 1/578 (0.17) NA [b]   
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table 7.12: Effects of cash transfers on young people (15-29 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 S. ctrl CT CT vs. s. ctrl (reference) S. ctrl CT CT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 40/390 (10.4) 28/386 (7.25) -1.62 (-5.11, 1.87) 0.362 61/366 (16.7) 65/349 (18.6) 2.92 (-2.22, 8.05) 0.266 
Had sex in past 30 days 77/115 (67.5) 65/115 (57.9) -9.68 (-13.1, -6.30) <0.001 219/281 (77.7) 196/281 (69.0) -8.77 (-16.3, -1.23) 0.023 
Condom use (last sex) 51/115 (43.8) 49/115 (41.3) -2.49 (-9.70, 4.71) 0.498 19/281 (7.04) 45/281 (16.4) 9.38 (5.90, 12.9) <0.001 
Multiple partners (past 12 months) 17/115 (15.1) 29/115 (25.3) 10.3 (1.27, 19.2) 0.025 0/280 (0.08) 7/280 (2.37) NA [b]   
Transactional sex [c] 3/114 (1.77) 4/114 (2.92) 1.15 (-3.72, 6.01) 0.644 3/281 (0.58) 4/281 (0.81) NA [b]   
Has a partner 5+ years older      151/263 (57.0) 163/263 (62.4) 5.38 (0.04, 10.7) 0.048 
Secondary outcomes 
Psychological distress [d] 75/522 (13.6) 57/522 (10.6) -3.00 (-6.75, 0.74) 0.116 108/577 (19.3) 116/577 (19.8) 0.55 (-4.64, 5.74) 0.835 
Self-efficacy [e] 425/522 (81.8) 424/522 (81.4) -0.37 (-4.46, 3.72) 0.859 505/577 (87.5) 481/577 (83.3) -4.17 (-6.46, -1.88) <0.001 
Risk perception [f] 49/522 (8.71) 45/522 (6.70) -2.01 (-6.37, 2.36) 0.367 142/557 (26.3) 130/557 (22.8) -3.59 (-8.41, 1.22) 0.144 
Had HIV test in past 12 months 60/521 (10.3) 64/521 (11.1) 0.84 (-1.85, 3.52) 0.542 191/576 (33.5) 221/576 (37.0) 3.50 (-2.72, 9.73) 0.270 
Is currently enrolled in school [a] 229/390 (61.2) 277/386 (70.4) 9.27 (3.05, 15.5) 0.003 214/366 (58.7) 227/349 (64.2) 5.50 (1.62, 9.37) 0.005 
Alcohol use [g] 82/522 (15.7) 61/522 (11.6) -4.03 (-8.49, 0.44) 0.077 4/577 (0.70) 2/577 (0.34) NA [b]   
Smokes cigarettes 45/521 (8.24) 35/521 (6.33) -1.91 (-5.03, 1.21) 0.230 0/577 (0.00) 0/577 (0.00) NA [b]   
Takes recreational drugs 55/520 (10.1) 45/520 (7.14) -2.91 (-6.78, 0.96) 0.141 1/577 (0.34) 1/577 (0.31) NA [b]   
S. ctrl: Synthetic control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. The synthetic comparison group was determined through propensity 
score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each for each outcome were estimated from separate mixed-effects logistic regression model after propensity 
score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity score matching for the control group was implemented 
with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table 7.13: Effects of conditional and unconditional cash transfers on young people (15-29 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 

 % CCT vs. ctrl UCT vs. ctrl % CCT vs. ctrl UCT vs. ctrl 
Outcome: Ctrl CCT UCT ATE (95% CI) ATE (95% CI) Ctrl CCT UCT ATE (95% CI) ATE (95% CI) 
Primary outcomes 
Had sexual debut [a] 4.49 8.04 6.25 1.91 (-3.31, 7.14) 0.67 (-4.73, 6.06) 15.9 17.6 19.9 3.32 (-4.15, 10.8) 2.15 (-5.73, 10.0) 
Had sex in past 30 days 71.9 53.5 59.4 -15.3 (-33.6, 3.04) -8.13 (-24.6, 8.39) 74.6 68.3 71.5 -6.63 (-18.0, 4.77) -4.13 (-15.8, 7.55) 
Condom use (last sex) 36.8 50.0 34.4 8.42 (-8.43, 25.3) -5.94 (-22.6, 10.7) 17.3 16.6 16.1 -0.03 (-9.16, 9.09) -0.75 (-9.67, 8.17) 
Multiple partners (past 12 months) 17.5 25.9 25.0 7.10 (-8.32, 22.5) 9.16 (-5.32, 23.6) 0.00 2.08 2.92 NA [b]  NA [b]  
Transactional sex [c] 5.26 3.51 3.13 -1.37 (-8.82, 6.08) -0.32 (-4.08, 3.44) 0.00 1.38 1.46 NA [b]  NA [b]  
Has a partner 5+ years older        59.6 60.7 63.7 0.27 (-12.0, 12.5) 5.71 (-7.05, 18.5) 
Secondary outcomes 
Psychological distress [d] 12.5 10.2 11.5 -1.15 (-9.34, 7.04) -1.13 (-6.35, 4.09) 23.1 16.7 24.0 -5.14 (-11.8, 1.51) 1.49 (-5.95, 8.93) 
Self-efficacy [e] 81.0 82.7 80.3 1.66 (-7.63, 11.0) 0.01 (-10.7, 10.7) 78.2 84.6 81.7 3.01 (-7.44, 13.5) -0.51 (-11.9, 10.9) 
Risk perception [f] 12.2 10.5 7.46 -0.17 (-7.99, 7.65) -2.64 (-9.07, 3.80) 21.4 24.2 22.7 4.12 (-2.92, 11.2) 1.46 (-5.74, 8.66) 
Had HIV test in past 12 months 17.7 10.9 13.8 -4.16 (-11.5, 3.17) -1.91 (-8.80, 4.98) 43.6 35.8 41.2 -4.88 (-12.6, 2.84) -0.46 (-8.65, 7.74) 
Is currently enrolled in school [a] 64.7 71.9 71.9 13.0 (5.19, 20.7) 10.9 (1.28, 20.5) 65.1 66.8 62.8 -2.25 (-12.9, 8.45) 0.13 (-10.3, 10.5) 
Alcohol use [g] 14.7 10.9 13.0 -0.68 (-6.01, 4.64) 0.27 (-5.08, 5.61) 0.00 0.32 0.37 NA [b]  NA [b]  
Smokes cigarettes 8.62 6.02 7.46 -0.68 (-5.15, 3.80) -0.40 (-4.78, 3.98) 0.44 0.00 0.00 NA [b]  NA [b]  
Takes recreational drugs 11.2 9.06 8.58 -0.02 (-5.57, 5.54) -2.15 (-8.27, 3.96) 0.44 0.32 0.00 NA [b]  NA [b]  
Ctrl: Control; CCT: Conditional cash transfer; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. 
Numbers are percentages of individuals reporting the outcome in the control and treatment (CCT or UCT) groups of the Manicaland Trial and the estimated ATEs with 95% CIs. ATEs for each outcome 
were estimated from separate mixed-effects logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals. Full results, including sample sizes and p-values, can be found in Appendix C.   
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table 7.14: Effects of conditional and unconditional cash transfers on young people (15-29 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, 
Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 CCT UCT CCT UCT 
 % CCT vs. s. ctrl % UCT vs. s. ctrl % CCT vs. s. ctrl % UCT vs. s. ctrl 
Outcome: S. ctrl CCT ATE (95% CI) S. ctrl UCT ATE (95% CI) S. ctrl CCT ATE (95% CI) S. ctrl UCT ATE (95% CI) 
Primary outcomes 
Had sexual debut [a] 8.72 8.08 -0.40 (-4.79, 3.99) 9.14 6.38 -2.30 (-7.27, 2.66) 16.5 17.6 4.13 (-2.09, 10.3) 18.5 19.9 -0.24 (-5.08, 4.59) 
Had sex in past 30 days 58.2 53.7 -4.56 (-18.3, 9.18) 72.2 61.7 -10.5 (-20.9, -0.03) 70.1 67.4 -2.63 (-12.3, 7.04) 71.5 69.9 -1.66 (-13.8, 10.5) 
Condom use (last sex) 49.1 49.7 0.54 (-8.61, 9.70) 30.4 32.8 2.33 (-8.50, 13.2) 10.9  16.0 5.08 (0.23, 9.93) 7.86 16.0 8.10 (1.20, 15.0) 
Multiple partners (past 12 months) 21.9 27.1 5.17 (-13.8, 24.2) 12.9 24.5 11.6 (-9.65, 32.8) 0.18 2.26 2.08 (0.14, 4.02) 0.00 0.00 NA [b]  
Transactional sex [c] 3.74 3.67 -0.07 (-5.76, 5.61) 2.69 2.66 -0.03 (-6.74, 6.68) 0.59 1.32 0.73 (-0.88, 2.35) 0.00 0.00 NA [b]  
Has a partner 5+ years older         60.5 60.8 0.24 (-12.6, 13.1) 51.7 63.7 0.22 (-19.0, 19.4) 
Secondary outcomes 
Psychological distress [d] 14.1 9.88 -4.21 (-12.0, 3.62) 13.1 10.8 -2.36 (-7.65, 2.92) 20.0 16.7 -3.36 (-9.44, 2.71) 16.8 23.6 6.76 (-2.01, 15.5) 
Self-efficacy [e] 81.4 82.5 1.04 (-3.73, 5.81) 81.1 80.4 -0.77 (-7.87, 6.34) 88.2 84.9 -3.30 (-7.54, 0.93) 87.1 81.7 -5.44 (-9.62, -1.25) 
Risk perception [f] 9.35 7.22 -2.14 (-8.97, 4.69) 9.74 7.22 -2.52 (-8.85, 3.82) 26.4 24.1 -2.30 (-9.50, 4.90) 25.9 22.0 -3.87 (-8.29, 0.56) 
Had HIV test in past 12 months 9.80 10.4 0.63 (-4.70, 5.96) 11.1 12.5 1.41 (-2.56, 5.37) 34.6 35.9 1.23 (-3.06, 5.52) 35.1 40.5 5.41 (-4.67, 15.5) 
Is currently enrolled in school [a] 61.1 71.7 10.6 (3.28, 17.9) 64.4 71.9 7.46 (-0.84, 15.8) 59.3 64.0 4.72 (-1.36, 10.8) 57.3 63.3 6.00 (0.16, 11.8) 
Alcohol use [g] 14.6 10.1 -4.53 (-10.5, 1.45) 12.5 12.6 0.08 (-5.61, 5.77) 0.67 0.46 -0.20 (-1.60, 1.19) 0.86 0.38 -0.48 (-1.86, 0.90) 
Smokes cigarettes 7.00 4.51 -2.49 (-5.25, 0.26) 6.18 7.69 1.51 (-2.70, 5.72) 0.00 0.00 NA [b]  0.00 0.00 NA [b]  
Takes recreational drugs 8.22 7.02 -1.20 (-4.05, 1.65) 8.54 6.77 -1.77 (-8.15, 4.60) 0.16 0.55 0.39 (-0.78, 1.56) 0.00 0.00 NA [b]  
S. ctrl: Synthetic control; CCT: Conditional cash transfer; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. The comparison group was determined through propensity score matching 
of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are percentages of individuals reporting the outcome (%) in the synthetic comparison and treatment (CCT and UCT) groups of the Manicaland Trial and the estimated ATEs with 95% CIs. 
ATEs for each outcome were estimated from separate mixed-effects logistic regression model after propensity score matching, controlling for age and wealth index quarters (not shown), with study 
site and treatment cluster random effects. Propensity score matching for the control group was implemented with replacement separately for the comparison with the CCT and the UCT groups. 
Probability weights were applied, so individuals may be counted several times. Full results, including sample sizes and p-values, can be found in Appendix C.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 

  



 

Chapter 7 237 
 

Table 7.15: Effects of cash transfers on older people (30-54 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (30-54) Females (30-54) 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 84/92 (91.3) 207/239 (86.6) -5.05 (-12.4, 2.25) 0.175 152/300 (50.7) 334/696 (48.0) -1.61 (-8.29, 5.07) 0.636 
Condom use (last sex) 22/92 (23.9) 48/239 (20.1) -2.30 (-12.7, 8.08) 0.664 67/300 (22.3) 160/695 (23.0) 1.16 (-5.09, 7.42) 0.715 
Multiple partners (past 12 months) 13/92 (14.1) 24/240 (10.0) -2.84 (-10.9, 5.26) 0.492 5/300 (1.67) 12/695 (1.73) -0.40 (-1.71, 0.91) 0.554 
Transactional sex [a] 3/90 (3.33) 6/240 (2.50) -0.06 (-3.26, 3.15) 0.973 6/299 (2.01) 18/694 (2.59) -0.16 (-1.81, 1.50) 0.853 
Secondary outcomes 
Psychological distress [b] 16/94 (17.0) 41/243 (16.9) -4.42 (-15.7, 6.82) 0.441 118/301 (39.2) 254/701 (36.2) -3.97 (-11.7, 3.75) 0.314 
Self-efficacy [c] 73/94 (77.7) 167/243 (68.7) -8.71 (-22.9, 5.48) 0.229 220/301 (73.1) 489/701 (69.8) -3.24 (-9.60, 3.12) 0.317 
Risk perception [d] 12/80 (15.0) 19/218 (8.72) -6.00 (-16.0, 4.00) 0.240 100/254 (39.4) 221/578 (38.2) -1.05 (-8.70, 6.60) 0.788 
Had HIV test in past 12 months 30/94 (31.9) 68/242 (28.1) -2.60 (-14.7, 9.51) 0.674 145/301 (48.2) 338/701 (48.2) 0.50 (-6.83, 7.82) 0.894 
Alcohol use [e] 38/94 (40.4) 104/243 (42.8) 3.57 (-11.2, 18.3) 0.635 2/301 (0.66) 9/700 (1.29) NA [f]   
Smokes cigarettes 32/94 (34.0) 80/243 (32.9) -2.06 (-14.8, 10.7) 0.751 2/300 (0.67) 5/700 (0.71) NA [f]   
Takes recreational drugs 35/94 (37.2) 63/242 (26.0) -10.5 (-23.5, 2.59) 0.116 1/301 (0.33) 8/697 (1.15) NA [f]   
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (30-54 years) who had sex before for primary outcomes and all older people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects. 
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
[f] No regression model was estimated due to sample size limitations. 
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Table 7.16: Effects of cash transfers on older people (30-54 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 S. ctrl CT CT vs. s. ctrl (reference) S. ctrl CT CT vs. s. ctrl (reference) 
Outcome: n/N (%) [a] n/N (%) ATE (95% CI) p-value n/N (%) [a] n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 199/229 (87.5) 198/229 (87.2) -0.25 (-8.56, 8.05) 0.952 356/692 (51.7) 332/692 (48.7) -3.04 (-10.3, 4.24) 0.413 
Condom use (last sex) 26/229 (11.4) 44/229 (19.1) 7.64 (-0.57, 15.8) 0.068 118/691 (16.5) 158/691 (22.5) 5.95 (1.46, 10.4) 0.009 
Multiple partners (past 12 months) 28/230 (12.1) 22/230 (9.52) -2.54 (-8.82, 3.73) 0.427 9/691 (0.40) 12/691 (0.42) 0.02 (-0.44, 0.47) 0.946 
Transactional sex [a] 10/230 (4.21) 6/230 (2.68) -1.54 (-5.81, 2.74) 0.481 6/690 (0.31) 18/690 (0.93) 0.63 (-0.03, 1.29) 0.062 
Secondary outcomes 
Psychological distress [b] 36/233 (14.2) 39/233 (15.4) 1.27 (-5.33, 7.88) 0.705 230/696 (33.0) 253/696 (36.0) 3.00 (-1.62, 7.63) 0.203 
Self-efficacy [c] 203/233 (88.7) 160/233 (70.9) -17.8 (-26.3, -9.35) <0.001 582/696 (84.2) 486/696 (70.3) -13.9 (-19.8, -8.00) <0.001 
Risk perception [d] 29/209 (13.2) 15/209 (6.34) -6.90 (-13.4, -0.38) 0.038 224/576 (38.6) 220/576 (38.5) -0.12 (-4.96, 4.73) 0.963 
Had HIV test in past 12 months 56/232 (22.0) 65/232 (26.3) 4.37 (-4.94, 13.7) 0.358 304/696 (43.4) 335/696 (48.2) 4.88 (-0.24, 9.99) 0.062 
Alcohol use [e] 120/233 (52.0) 98/233 (41.3) -10.7 (-22.7, 1.22) 0.078 24/695 (2.13) 9/695 (0.72) NA [f]   
Smokes cigarettes 85/233 (36.5) 77/233 (32.5) -4.05 (-16.4, 8.27) 0.520 0/695 (0.00) 0/695 (0.00) NA [f]   
Takes recreational drugs 67/232 (28.7) 57/232 (23.9) -4.80 (-15.1, 5.53) 0.363 7/692 (0.50) 8/692 (0.66) NA [f]   
S. ctrl: Synthetic control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (30-54 years) who had sex before for primary outcomes and all older people for secondary outcomes. The control group was determined through propensity score matching 
of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model after propensity score 
matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity score matching for the control group was implemented with 
replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded. 
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
[f] No regression model was estimated due to sample size limitations. 
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7.3.5 Effects in male- and female-headed households 
 

CTs reduced recent sexual activity more strongly among young males living in households headed by a male 

(59.7% vs. 85.3%; ATE: -20.0PP [-39.1PP to -0.90PP]) compared to young males living in female-headed 

households (52.7% vs. 52.2%; ATE: 1.29PP [-21.7PP to 24.3PP]), while CTs increased multiple partnerships 

regardless of type of household (Table 7.17). Among young males aged 15-20 years, CTs increased school 

enrolment more strongly in male-headed households (71.3% vs. 56.7%; ATE: 17.9PP [6.65PP to 29.1PP]) than 

in female-headed households (72.4% vs. 69.8%; ATE: 8.28PP [-2.68PP to 19.2PP]) (Table 7.17) – even when 

excluding young males who themselves were heads of households (ATE in male-headed households: 17.2PP 

[5.40PP to 29.02PP]) (not shown). Young males in female-headed households were generally more likely to be 

enrolled in school, with 69.8% of young males in control households headed by females enrolled in school 

compared to 56.7% of young males in male-headed control households.  

 

CTs reduced recent sexual activity among young females living in male-headed households (79.4% vs. 85.9%; 

ATE: -7.57PP [-18.1PP to 2.92PP]) but not in female-headed households (52.5% vs. 53.9%; ATE: 2.51PP [-16.6PP 

to 21.6PP]), although control-group females were generally less likely to report recent sexual activity when living 

in female-headed households (53.9%) compared to male-headed households (85.9%) (Table 7.17). CTs did not 

increase school enrolment among females aged 15-20 years in male-headed households (63.2% vs. 58.6%; ATE: 

-8.94PP [-20.1PP to 2.19PP]) but did so in in female-headed households (69.9% vs. 66.7%; ATE: 5.15PP [-6.48PP 

to 16.8PP]) (Table 7.17). Effects on school enrolment were similar when excluding younger females who were 

heads of households (ATE in female-headed households: 4.18PP [-7.91PP to 16.27PP]) (not shown).  

 

Among older females, there were considerable differences in reporting of recent sexual activity between control 

households headed by a male (85.0%) and those headed by a female (30.0%). However, CTs led to similar 

reductions in recent sexual activity in male- (80.9% vs. 85.0%; ATE: -4.28PP [-12.2PP to 3.60PP]) and female-

headed households (24.9% vs. 30.0%; ATE: -3.94PP [-11.6PP to 3.71PP]). Uncertainty around estimates for older 

males in female-headed households was high given small sample sizes. See Appendix C for results on older 

individuals.
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Table 7.17: Effects of cash transfers on young people (15-29 years) in male- and female-headed households, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 Male-headed households Female-headed households Male-headed households Female-headed households 
 % CT vs. ctrl % CT vs. ctrl % CT vs. ctrl % CT vs. ctrl 
Outcome: Ctrl CT ATE (95% CI) Ctrl CT ATE (95% CI) Ctrl CT ATE (95% CI) Ctrl CT ATE (95% CI) 
Primary outcomes 
Had sexual debut [a] 3.33 8.62 5.18 (-0.59, 10.9) 5.21 5.99 -1.58 (-8.55, 5.38) 19.3 21.1 4.56 (-5.58, 14.7) 13.0 16.8 -0.09 (-9.45, 9.27) 
Had sex in past 30 days 85.3 59.7 -20.0 (-39.1, -0.90) 52.2 52.7 1.29 (-21.7, 24.3) 85.9 79.4 -7.57 (-18.1, 2.92) 53.9 52.5 2.51 (-16.6, 21.6) 
Condom use (last sex) 26.5 40.3 10.9 (-8.41, 30.1) 52.2 43.6 -12.9 (-35.5, 9.76) 12.7 13.9 1.74 (-7.40, 10.9) 25.6 20.8 -2.52 (-20.6, 15.5) 
Multiple partners (past 12 months) 20.6 28.4 3.30 (-16.5, 23.1) 13.0 21.8 6.92 (-11.9, 25.7) 0.00 2.78 NA [b]  0.00 2.00 NA [b]  
Transactional sex [c] 5.88 6.06 0.31 (-7.94, 8.57) 4.35 0.00 NA [b]  0.00 0.56 NA [b]  0.00 2.97 NA [b]  
Has a partner 5+ years older         60.0 64.0 4.48 (-9.02, 18.0) 59.0 58.2 0.22 (-19.0, 19.4) 
Secondary outcomes 
Psychological distress [d] 11.7 12.8 1.27 (-6.28, 8.82) 13.3 9.12 -4.55 (-12.8, 3.72) 27.5 23.3 -3.87 (-12.9, 5.2) 18.1 16.7 0.34 (-8.18, 8.86) 
Self-efficacy [e] 84.5 79.2 -6.45 (-17.7, 4.79) 78.1 83.5 5.40 (-2.95, 13.8) 79.2 81.7 1.24 (-8.31, 10.8) 77.1 85.1 7.77 (-3.96, 19.5) 
Risk perception [f] 11.7 8.40 -1.53 (-8.50, 5.43) 12.7 9.51 -1.86 (-9.94, 6.22) 31.3 25.6 -5.74 (-18.1, 6.56) 10.5 21.0 11.6 (4.13, 19.1) 
Had HIV test in past 12 months 16.5 12.0 0.14 (-7.97, 8.26) 18.0 12.7 -5.61 (-13.4, 2.20) 48.3 41.7 -5.79 (-17.0, 5.46) 38.1 34.6) -0.10 (-9.78, 9.58) 
Is currently enrolled in school [a] 56.7 71.3 17.9 (6.65, 29.1) 69.8 72.4 8.28 (-2.68, 19.2) 63.2 58.6 -8.94 (-20.1, 2.19) 66.7 69.9 5.15 (-6.48, 16.8) 
Alcohol use [g] 20.4 14.0 0.60 (-6.70, 7.91) 10.2 10.2 -1.17 (-6.89, 4.55) 0.00 0.00 NA [b]  0.00 0.73 NA [b]  
Smokes cigarettes 10.7 7.20 0.07 (-5.69, 5.83) 7.03 6.34 -2.48 (-7.70, 2.75) 0.83 0.00 NA [b]  0.00 0.00 NA [b]  
Takes recreational drugs 15.5 8.80 -3.50 (-12.1, 5.05) 7.81 8.83 -0.18 (-6.23, 5.86) 0.83 0.33 NA [b]  0.00 0.00 NA [b]  
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to male- and female-headed households, respectively. 
Numbers are percentages (%) of individuals reporting the outcome in the control and treatment (CT) groups of the Manicaland Trial and the estimated ATEs with 95% CIs, separately for individuals 
living in male- and female-headed households. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth index quarters (not shown), 
with study site and treatment cluster random effects. Full results, including sample sizes and p-values, can be found in Appendix C 
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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7.3.6 Effects in study sites at different time points 
 

In the study sites covered during the Trial, CTs reduced recent sexual activity among young males (54.9% vs. 

80.0%; ATE: -23.2PP [-41.8PP to -4.55PP]), although uncertainty was high; in contrast, in the sites covered after 

the Trial, there was no effect (58.8% vs. 67.6%; ATE: -3.64PP [-24.2PP to 17.0PP]) (Table 7.18). There were 

considerable differences in reporting of recent sexual activity in the control households in the study sites 

covered during the Trial (80.0%) and after the Trial (67.6%). Analyses of the synthetic comparison group show 

similar reductions in recent sexual activity among young males during (ATE: -11.4PP [-16.9PP to -5.84PP]) and 

after the Trial (ATE: -9.22PP [-10.1PP to -8.32PP]) (Table 7.19). Young males in control households were more 

likely to report multiple sexual partnerships after the Trial (25.0%) than during (10.0%); however, CTs increased 

reporting of multiple partnerships during (18.3% vs. 10.0%; ATE: 8.40PP [-7.48PP to 24.3PP]) and after the Trial 

(35.3% vs. 21.6%; ATE: 10.6PP [-13.5PP to 34.7PP]). This was similarly found when compared to the synthetic 

comparison group (ATE during the Trial: 6.78PP [-0.01PP to 13.6PP] and ATE after the Trial: 17.4PP [-7.16PP 

to 42.0PP]) (Table 7.19). 

 

There were no increases in alcohol, cigarette, or drug consumption among young males during or after the Trial 

(Table 7.18). CTs had no effect on school enrolment among young males aged 15-20 years in the study sites 

covered during the Trial period (69.9% vs. 75.4%; ATE: 5.45PP [-5.87PP to 16.8PP]) while but increased school 

enrolment in the sites covered after the Trial (73.9% vs. 57.9%; ATE: 15.5PP [3.5PP to 27.4PP]), when school 

enrolment was lower in the control group. This post-Trial effect can be found for both CCT (ATE: 22.86PP 

[12.06PP to 35.67PP]) and UCT (ATE: 11.39PP [-0.25PP to 23.03PP]) (not shown) and when compared to the 

synthetic comparison group (ATE after the Trial: 14.6PP [5.98PP to 23.2PP]) (Table 7.19). 

 

CT reduced sexual activity among young women during the Trial (74.9% vs. 83.9%; ATE: -9.63PP [-21.6PP to 

2.31PP]) (Table 7.18), with a similar effect but less uncertainty when compared to the synthetic comparison 

group (ATE: 10.6PP [-20.9PP to -0.26PP]) (Table 7.19). After the Trial, there was no effect in the original Trial 

data (61.7% vs 64.8%; ATE: -2.32PP (-18.2PP to 13.6PP]) (Table 7.18) and when compared to the synthetic 

comparison group (ATE: -5.23PP [-13.6PP to 3.10PP]) (Table 7.19). As found among young men, young women 

in control households were more likely to report recent sexual activity in the study sites covered during the Trial 

(83.9%) than afterwards (64.8%). Young women in control households were more likely to report school 

enrolment in the study sites covered during the Trial (81.1%) compared to those covered afterwards (53.4%). 

There was a negative effect of CTs on school enrolment during the Trial (62.0% vs. 81.1%; ATE: -14.9PP [-

27.3PP to 2.45PP]) but a positive effect after the Trial (67.7% vs. 53.4%; ATE: 9.08PP [-1.22PP to 19.4PP]) (Table 

7.18). This effect after the Trial can be found in the CCT (ATE: 17.7PP [7.53PP to 27.8PP]) and UCT group 

(ATE: 12.9PP [-2.37PP to 28.2PP]) (not shown). In contrast, when compared to the synthetic comparison group, 
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there was an increase in school enrolment during (ATE: 7.2PP [0.83PP to 13.6PP]) and after the Trial (ATE: 

3.35PP [-0.44PP to 7.13PP]) (Table 7.19).  

 

There were few differences between the two time periods for older individuals and high uncertainty around 

estimates. Results are provided in Appendix C. No increases in alcohol, cigarette, or drug consumption were 

observed among older men during or after the trial.  
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Table 7.18: Effects of cash transfers on young people (15-29 years) at different times, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 During the Trial After the Trial During the Trial After the Trial 
 % CT vs. ctrl % CT vs. ctrl % CT vs. ctrl % CT vs. ctrl 
Outcome: Ctrl CT ATE (95% CI) Ctrl CT ATE (95% CI) Ctrl CT ATE (95% CI) Ctrl CT ATE (95% CI) 
Primary outcomes 
Had sexual debut [a] 4.92 7.14 -3.48 (-12.83, 5.87) 4.21 7.18 3.60 (-1.65, 8.85) 11.3 24.5 10.2 (-0.51, 20.8) 19.2 13.4 -2.87 (-11.0, 5.29) 
Had sex in past 30 days 80.0 54.9 -23.2 (-41.8, -4.55) 67.6 58.8 -3.64 (-24.2, 17.0) 83.9 74.9 -9.63 (-21.6, 2.31) 64.8 61.7 -2.32 (-18.2, 13.6) 
Condom use (last sex) 35.0 43.7 11.9 (-8.85, 32.7) 37.8 39.2 -5.33 (-25.4, 14.7) 25.0 17.7 -6.79 (-19.3, 5.69) 9.26 14.0 5.41 (-4.55, 15.4) 
Multiple partners (past 12 months) 10.0 18.3 8.40 (-7.48, 24.3) 21.6 35.3 10.6 (-13.5, 34.7) 0.00 4.02 NA [b]  0.00 0.00 NA [b]  
Has a partner 5+ years older         61.8 64.8 3.31 (-11.5, 18.1) 57.4 57.8 0.01 (-17.5, 17.5) 
Secondary outcomes 
Psychological distress [c] 12.1 11.4 0.44 (-9.21, 10.1) 12.8 10.2 -3.23 (-13.2, 6.69) 21.5 22.4 1.22 (-7.72, 10.2) 24.6 17.5) -5.38 (-15.8, 5.03) 
Self-efficacy [d] 79.1 79.7 -1.02 (-15.0, 13.0) 82.3 83.5 2.00 (-7.74, 11.7) 74.8 85.2 8.94 (-2.40, 20.3) 81.4 81.0 -3.43 (-14.9, 8.05) 
Risk perception [e] 6.59 8.57 0.92 (-6.13, 7.98) 15.8 9.45 -3.35 (-14.6, 7.89) 27.9 30.2 3.74 (-8.23, 15.7) 15.5 16.0 2.09 (-5.27, 9.44) 
Had HIV test in past 12 months 15.4 10.7 -4.71 (-12.1, 2.69) 19.2 14.2 -2.04 (-10.1, 6.06) 37.4 35.3 -0.31 (-9.79, 9.17) 49.2 41.6 -5.35 (-16.6, 5.94) 
Is currently enrolled in school [a] 75.4 69.9 5.45 (-5.87, 16.8) 57.9 73.9 15.46 (3.50, 27.4) 81.1 62 -14.9 (-27.3, -2.45) 53.4 67.7 9.08 (-1.22, 19.4) 
Alcohol use [f] 11.0 13.2 3.1 (-3.44, 9.63) 17.0 10.6 -1.74 (-7.94, 4.46) 0.00 0.33 NA [b]  0.00 0.36 NA [b]  
Smokes cigarettes 7.69 8.21 1.04 (-4.69, 6.76) 9.22 5.12 -1.37 (-5.85, 3.10) 0.00 0.00 NA [b]  0.85 0.00 NA [b]  
Takes recreational drugs 6.59 10.8 3.51 (-3.65, 10.7) 14.2 6.69 -4.36 (-12.5, 3.74) 0.00 0.33 NA [b]  0.85 0.00 NA [b]  
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively. 
Numbers are percentages (%) of individuals reporting the outcome in the control and treatment (CT) groups of the Manicaland Trial and the estimated ATE with 95% CI, separately for study sites 
covered in the Cohort survey during and after the Trial. ATE for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth index quarters 
(not shown), with study site and treatment cluster random effects. Full results, including sample sizes and p-values, can be found in Appendix C. No results for transactional sex are shown because of 
very small sample sizes.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[d] Reporting that there are things that can be done to prevent HIV infection. 
[e] Perceiving a risk for HIV infection in the future. 
[f] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table 7.19: Effects of cash transfers on young people (15-29 years) at different times, against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, 
Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 During the Trial After the Trial During the Trial After the Trial 
 % CT vs. s. ctrl % CT vs. s. ctrl % CT vs. s. ctrl % CT vs. s. ctrl 
Outcome: S. ctrl CCT ATE (95% CI) S. ctrl UCT ATE (95% CI) S. ctrl CCT ATE (95% CI) S. ctrl UCT ATE (95% CI) 
Primary outcomes 
Had sexual debut [a] 8.77 7.33 -0.16 (-5.48, 5.16) 12.0 7.18 -3.15 (-6.94, 0.64) 22.6 24.5 4.15 (-3.47, 11.8) 11.8 13.4 2.12 (-5.85, 10.1) 
Had sex in past 30 days 67.5 56.2 -11.4 (-16.9, -5.84) 68.5 59.2 -9.22 (-10.1, -8.32) 84.7 74.1 -10.6 (-20.9, -0.26) 67.3 62.1 -5.23 (-13.6, 3.10) 
Condom use (last sex) 43.6 43.3 -0.31 (-10.9, 10.3) 45.0 40.5 -4.48 (-11.1, 2.09) 7.87 17.6 9.69 (4.25, 15.1) 5.82 14.2 8.43 (4.59, 12.3) 
Multiple partners (past 12 months) 12.3 19.1 6.78 (-0.01, 13.6) 16.1 33.5 17.4 (-7.16, 42.0) 0.04 4.05 NA [b]  0.00 0.00 NA [b]  
Has a partner 5+ years older         56.1 64.7 8.64 (4.41, 12.9) 58.9 58.5 -0.41 (-9.58, 8.77) 
Secondary outcomes 
Psychological distress [c] 15.8 11.4 -4.45 (-12.1, 3.19) 11.5 10.1 -1.4 (-2.50, -0.30) 22.5 22.4 -0.05 (-6.12, 6.03) 15.7 16.6 0.92 (-8.63, 10.5) 
Self-efficacy [d] 82.5 79.6 -2.9 (-9.47, 3.67) 80.8 83.4 2.59 (-0.87, 6.05) 87.6 85.2 -2.42 (-5.48, 0.64) 87.4 81.1 -6.21 (-9.83, -2.59) 
Risk perception [e] 9.52 6.95 -2.57 (-9.23, 4.10) 8.24 7.11 -1.14 (-7.64, 5.37) 30.1 29.9 -0.18 (-10.8, 10.4) 21.8 15.2 -6.63 (-10.1, -3.14) 
Had HIV test in past 12 months 8.07 8.92 0.85 (-2.58, 4.28) 13.7 14.4 0.71 (-4.49, 5.91) 32.7 34.9 2.18 (-5.43, 9.80) 35.3 40.5 5.12 (-5.36, 15.6) 
Is currently enrolled in school [a] 64.7 68.8 4.14 (-2.49, 10.8) 57.2 71.8 14.6 (5.98, 23.2) 53.3 60.5 7.20 (0.83, 13.6) 64.0 67.4 3.35 (-0.44, 7.13) 
Alcohol use [f] 17.1 12.4 -4.73 (-7.64, -1.81) 14.0 10.6 -3.4 (-12.7, 5.86) 1.17 0.31 NA [b]  0.28 0.22 NA [b]  
Smokes cigarettes 10.6 7.71 -2.9 (-6.90, 1.10) 5.91 5.09 -0.81 (-6.17, 4.55) 0.00 0.00 NA [b]  0.00 0.00 NA [b]  
Takes recreational drugs 9.68 8.50 -1.18 (-4.89, 2.53) 10.8 5.42 -5.35 (-12.0, 1.26) 0.51 0.65 NA [b]  0.00 0.00 NA [b]  
S. ctrl: Synthetic control; CCT: Conditional cash transfer; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively. 
The comparison group was determined through propensity score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are percentages of individuals reporting the outcome (%) in the synthetic comparison and treatment (CCT and UCT) groups of the Manicaland Trial and the estimated ATE with 95% CI. ATE 
for each outcome were estimated from separate mixed-effects logistic regression model after propensity score matching, controlling for age and wealth index quarters (not shown), with study site 
and treatment cluster random effects. Propensity score matching for the control group was implemented with replacement separately for the comparison with the CCT and the UCT groups. Probability 
weights were applied, so individuals may be counted several times. Full results, including sample sizes and p-values, can be found in Appendix C.  No results for transactional sex are shown because 
of very small sample sizes.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[d] Reporting that there are things that can be done to prevent HIV infection. 
[e] Perceiving a risk for HIV infection in the future. 
[f] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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7.3.7 Supplementary analysis: Different age groups 
 

All main analyses in this study defined young people as those aged 15-29 years and older people as those aged 

30-54 years. When restricting the sample to those aged 15-24 years and 25-54 years instead, results of were 

similar to those presented in the main analyses (Table 7.20 and Table 7.21). The effect of CTs on reducing recent 

sexual activity among young males was stronger than the one presented in the main analysis (ATE: -21.1PP [-

41.3PP to -0.93PP]) but there was no effect among young females (ATE: -1.69PP [-15.49PP to 12.12PP]). 

 

7.3.8 Supplementary analysis: Sexually active sample for secondary outcomes 
 

Analyses of secondary outcomes in this study included all individuals, including those not sexually active yet. 

For older people (30-54 years), few individuals did not have had sexual debut yet, but for young people (15-29 

years) a large proportion was not sexually active yet. Results on secondary outcomes excluding those not 

sexually active among young people are presented in Table 7.22. While results tended to be similar to those 

including all young people, very few young people aged 15-20 years were sexually active, so no regression 

models could be estimated for the effects of CTs on school enrolment.  
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Table 7.20: Supplementary analysis: Effects of cash transfers on young people (15-24 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-24) Females (15-24) 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 7/156 (4.49) 28/391 (7.16) 1.43 (-3.18, 6.05) 0.543 20/126 (15.9) 65/349 (18.6) 2.63 (-4.11, 9.38) 0.444 
Had sex in past 30 days 19/28 (67.9) 32/73 (43.8) -21.1 (-41.3, -0.93) 0.040 40/54 (74.1) 113/157 (72.0) -1.69 (-15.5, 12.1) 0.811 
Condom use (last sex) 14/28 (50.0) 39/73 (53.4) 3.27 (-17.9, 24.4) 0.762 5/54 (9.26) 25/157 (15.9) 7.29 (-2.21, 16.8) 0.133 
Multiple partners (past 12 months) 7/28 (25.0) 22/73 (30.1) 7.42 (-11.3, 26.2) 0.438 0/54 (0.00) 4/157 (2.55) NA [b]   
Transactional sex [c] 1/28 (3.57) 3/73 (4.11) 1.10 (-6.74, 8.95) 0.783 0/54 (0.00) 1/157 (0.64) NA [b]   
Has a partner 5+ years older      33/53 (62.3) 99/147 (67.4) 4.57 (-10.7, 19.9) 0.558 
Secondary outcomes 
Psychological distress [d] 24/194 (12.4) 47/477 (9.85) -1.44 (-8.56, 5.67) 0.691 28/167 (16.8) 75/450 (16.7) 0.26 (-6.81, 7.32) 0.944 
Self-efficacy [e] 155/194 (79.9) 388/477 (81.3) 1.25 (-8.31, 10.8) 0.798 136/167 (81.4) 383/450 (85.1) 2.43 (-5.47, 10.3) 0.547 
Risk perception [f] 20/192 (10.4) 38/477 (7.97) -2.25 (-8.50, 4.01) 0.481 26/166 (15.7) 81/443 (18.3) 2.55 (-3.99, 9.09) 0.445 
Had HIV test in past 12 months 27/194 (13.9) 53/477 (11.1) -2.56 (-7.89, 2.77) 0.346 59/167 (35.3) 145/449 (32.3) -1.77 (-9.27, 5.72) 0.642 
Is currently enrolled in school [a] 101/156 (64.7) 281/391 (71.9) 11.5 (3.05, 19.9) 0.008 82/126 (65.1) 227/349 (65.0) -1.21 (-10.5, 8.07) 0.799 
Alcohol use [g] 18/194 (9.28) 36/477 (7.55) -1.42 (-5.97, 3.14) 0.542 0/167 (0.00) 2/450 (0.44) NA [b]   
Smokes cigarettes 9/194 (4.64) 20/476 (4.20) -0.60 (-3.96, 2.76) 0.726 1/167 (0.60) 0/450 (0.00) NA [b]   
Takes recreational drugs 14/194 (7.22) 32/475 (6.74) -0.25 (-5.09, 4.58) 0.918 1/167 (0.60) 1/450 (0.22) NA [b]   
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-24 years) who had sex before for primary outcomes and all young people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table 7.21: Supplementary analysis: Effects of cash transfers on older people (25-54 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (25-54) Females (25-54) 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 106/121 (87.6) 244/288 (84.7) -4.31 (-11.3, 2.65) 0.225 194/356 (54.5) 418/821 (50.9) -2.79 (-8.87, 3.29) 0.368 
Condom use (last sex) 29/121 (24.0) 60/288 (20.8) -2.21 (-11.3, 6.86) 0.633 81/356 (22.8) 181/820 (22.1) -0.44 (-5.84, 4.96) 0.873 
Multiple partners (past 12 months) 16/121 (13.2) 33/289 (11.4) -1.20 (-8.37, 5.97) 0.743 5/356 (1.40) 15/819 (1.83) -0.20 (-1.34, 0.94) 0.735 
Transactional sex [a] 5/119 (4.20) 7/288 (2.43) -1.45 (-5.38, 2.48) 0.469 6/355 (1.69) 21/819 (2.56) 0.26 (-1.32, 1.84) 0.746 
Secondary outcomes 
Psychological distress [b] 21/132 (15.9) 52/301 (17.3) -3.07 (-13.2, 7.08) 0.553 142/359 (39.6) 295/829 (35.6) -4.81 (-12.6, 2.97) 0.226 
Self-efficacy [c] 106/132 (80.3) 215/301 (71.4) -6.74 (-19.2, 5.68) 0.288 260/359 (72.4) 587/829 (70.8) -1.61 (-7.48, 4.26) 0.591 
Risk perception [d] 20/118 (17.0) 29/275 (10.6) -6.31 (-16.9, 4.32) 0.245 121/308 (39.3) 271/693 (39.1) -0.14 (-6.75, 6.47) 0.966 
Had HIV test in past 12 months 44/132 (33.3) 81/299 (27.1) -4.87 (-15.8, 6.03) 0.381 184/359 (51.3) 414/829 (49.9) -0.99 (-7.75, 5.78) 0.775 
Alcohol use [e] 54/132 (40.9) 132/301 (43.9) 3.93 (-7.90, 15.8) 0.515 2/359 (0.56) 9/828 (1.09) 0.26 (-0.45, 0.96) 0.477 
Smokes cigarettes 43/132 (32.6) 96/301 (31.9) -2.03 (-12.6, 8.51) 0.706 2/358 (0.56) 5/828 (0.60) -0.04 (-0.77, 0.70) 0.921 
Takes recreational drugs 47/132 (35.6) 78/300 (26.0) -9.12 (-21.3, 3.02) 0.141 1/359 (0.28) 8/825 (0.97) 0.61 (-0.27, 1.49) 0.171 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (25-54 years) who had sex before for primary outcomes and all older people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects. 
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table 7.22: Supplementary analysis: Effects of cash transfers on sexually active young people (15-29 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-
2011. 
 Males (15-29) Females (15-29) 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Secondary outcomes 
Psychological distress [a] 7/57 (12.3) 16/122 (13.1) 1.31 (-11.5, 14.1) 0.841 37/110 (33.6) 81/282 (28.7) -4.68 (-15.0, 5.59) 0.372 
Self-efficacy [b] 50/57 (87.7) 105/122 (86.1) -0.54 (-11.4, 10.3) 0.922 82/110 (74.6) 227/282 (80.5) 2.77 (-7.27, 12.8) 0.588 
Risk perception [c] 11/57 (19.3) 15/121 (12.4) -2.38 (-15.8, 11.1) 0.728 39/105 (37.1) 96/264 (36.4) -0.12 (-11.2, 11.0) 0.982 
Had HIV test in past 12 months 19/57 (33.3) 32/121 (26.5) -5.82 (-21.7, 10.1) 0.473 79/110 (71.8) 177/281 (63.0) -6.23 (-16.8, 4.37) 0.249 
Is currently enrolled in school [d] 2/7 (28.6) 7/28 (25.0) NA [e]   0/20 (0.00) 6/65 (9.23) NA [e]   
Alcohol use [f] 24/57 (42.1) 48/122 (39.3) 0.01 (-15.2, 15.3) 0.999 0/110 (0.00) 0/282 (0.00) NA [e]   
Smokes cigarettes 14/57 (24.6) 28/122 (23.0) -0.97 (-14.8, 12.6) 0.890 0/110 (0.00) 0/282 (0.00) NA [e]   
Takes recreational drugs 18/57 (31.6) 39/122 (32.0) 0.65 (-18.2, 19.5) 0.946 0/110 (0.00) 1/282 (0.35) NA [e]   
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[b] Reporting that there are things that can be done to prevent HIV infection. 
[c] Perceiving a risk for HIV infection in the future. 
[d] Analyses were restricted to those aged 15-20 years as it is not applicable to older individuals.  
[e] No regression model was estimated due to sample size limitations.  
[f] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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7.4 Discussion 
 

7.4.1 Summary of main findings 
 

This study of largely rural communities in eastern Zimbabwe affected by a generalised HIV epidemic found 

evidence that a CT intervention without HIV/STI-specific objectives had spillover effects relevant for HIV/STI 

prevention. Reporting of sex in the past 30 days was 12PP lower among young males and 6PP lower among 

females aged 15-29 years living in households that received CTs, with similar effects when compared to the 

synthetic comparison group. Reporting of more than one sexual partner in the past 12 months was 10PP higher 

among young males living in households living in households receiving CTs. Moreover, while no effects of CTs 

on condom use were detected in the original Trial data, comparisons to the synthetic comparison group indicate 

9PP higher condom use among young women and 6PP higher condom use among older women.  

 

School enrolment of young males aged 15-20 years living in intervention households increased by about 11PP, 

while the effect on females of the same age was weak. Particularly among young males, the CCT intervention 

had a stronger effect on school enrolment than the UCT intervention. CTs in the Manicaland Trial tended to 

not significantly impact proportions of individuals classified as psychological distressed but led to shifts in the 

overall distribution of numbers of reported symptoms of psychological distress. There were no indications for 

increased alcohol, cigarette, or drug consumption among individuals living in households receiving CTs.  

 

7.4.2 CTs and sexual behaviour 
 

This study found no effects on sexual debut among males and females aged 15-20 years. In contrast, the HSCT 

programme evaluation found a 13PP reduction in sexual debut among those aged 13-20 years at baseline after 

12-month [554], which was driven by female youth, and a 9PP reduction after 48 months [555], which was 

driven by the male sample. This difference may be because, in the Manicaland Trial, the proportions of 

individuals aged 15-20 years reporting sexual debut were low (4.49% among control group males and 15.9% 

among females). After 12 months, sexual debut in the HSCT evaluation among youth aged 13-20 years at 

baseline was 17% in the treatment and 28% in the control group [554]. In the evaluation of the Kenyan CT-OVC 

programme, sexual debut was 8.8PP lower among young people aged 15-25 living in households receiving CTs, 

with stronger effects among females, but levels of sexual debut were high in the control group (44%) compared 

to Manicaland [538]. In the evaluation of the SCT programme in Malawi, CTs were found to reduce sexual 

debut by 8.5PP among males aged 13-19 years at baseline after 12 months but sexual debut was more common 

than in the Manicaland Trial (29% in the control group) [542]. In the SIHR study in Malawi, no effect on sexual 

debut among schoolgirls aged 13-22 years was observed, which had similar proportions of sexual debut (13% 

in the control group) as in the Manicaland Trial [127]. Therefore, reductions in sexual debut due to CTs may 

depend on baseline levels of sexual debut among young people, with lower proportions of young people in 
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Manicaland reporting sexual debut than in other settings, although the HPTN 068 trial in South Africa had 

similar proportions of young women reporting sexual debut (16% in the control group) and found a significant 

reduction in sexual debut [543].  

 

While there was no reduction in sexual debut in this study, reductions in recent sexual activity among young 

people aged 15-29 years who had sex before were found, with stronger effects among males, although effects 

were similar between males and females when compared to the synthetic comparison group. This result 

contrasts with the HSCT evaluation which found no effect on the number of sex acts in the past three months 

[554,555], but the measures for sexual activity may not be comparable. Other evaluations of CTs tended to find 

effects on sexual activity. The evaluations of the CSG in South Africa and SCT in Malawi also indications for 

reductions in number of partners and frequency of sexual intercourse among males and females aged 13-19 

years [540,542]. HPTN 068 found reductions of having any sexual partner in the past 12 months among school 

girls aged 13-20 years [543]. In the SIHR study, reporting of sexual intercourse at least once per week was 4PP 

lower among schoolgirls aged 13-22 years receiving CTs [127].  

 

Young males living in CT-receiving households were found to have reduced recent sexual activity but were 

more likely to report more than one partner in the past year. The HSCT evaluation in Zimbabwe found that, 

after 48 months, males aged 13-20 years at baseline living in CT-receiving households reported an average of 

1.67 sexual partners in the past 12 months compared to 1.23 in control households [555], but this was not 

statistically significant. CT evaluations in Tanzania [130] and Malawi found no effects on multiple partnerships 

[542] while reductions were found in Kenya [538,541] and South Africa [539], although reporting of multiple 

partnerships was much more common in South Africa (30% among those aged 15-17 years compared to 18% in 

the Manicaland young male control group). Only the MIP in Malawi found a comparable significant increase 

in sexual activity after the distribution of CTs for staying HIV-negative, with a 12.3PP increase in reporting of 

sex in the past nine days [128], although the sample included older adults while the current study did not find 

effects on sexual activity among older adults. Another study that found an adverse effect on sexual behaviour 

was the ZOE programme in Kenya in which males who were in the programme for one year were three times 

more likely to report not using a condom compared to males who just entered the programme [541]. In the 

Manicaland Trial, CT could have led to economic empowerment of young men to attract more sexual partners. 

Particularly, while few young people enrolled in school have had sex in the study population, CTs could have 

enabled out-of-school males who were already sexually active to enrol in school where more sexual partners 

could be found. While reasons for the increase of multiple partnerships among young men are unclear, the 

consistency with which it was found in this study underscores the importance of monitoring possible adverse 

effects of CT interventions.  
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When compared to the synthetic comparison group, CTs in the Manicaland Trial were found to increase 

condom use during last sex among younger and older women by 9PP and 6PP, respectively, and by 8PP among 

older men, although uncertainty around the estimate for men was high. This is echoed in the HSCT evaluation 

that found, after 48 months, significant reductions in unprotected sex in the past three months by 5.4PP among 

females and 4PP among males who were aged 13-20 years at baseline living in households receiving CTs [555]. 

Similarly, for schoolgirls, the HPTN 068 trial found a significant reduction in unprotected sexual intercourse in 

the past three months [125]. In contrast, the evaluations of young people living in households receiving CTs 

under the NSP, CT-OVC, and SCT programmes did not find an effect on condom use [538,539,542]. With 

about 40% for both sexes combined, reported condom use during last sex was markedly higher in the CT-OVC 

and SCT programmes than in the Manicaland Trial (37% among young males in the control group and 17% 

among young females in the control group). Of the trials that incentivised staying STI/HIV-free, the MIP and 

RESPECT studies did not find any effect on condom use among adult females [128,130], while the trial in 

Lesotho that involved lottery tickets found a 4.3PP increase in condom use in the intervention arm (both sexes 

combined) [129] and the MIP found a 5PP increase in condom use among males after receiving CTs (together 

with an increase in sexual activity) [128].  

 

7.4.3 CTs and school enrolment 
 

Increase in school enrolment due to CTs 
 

The 10PP increase in school enrolment among young males living in households receiving CTs were slightly 

higher than the 6PP increase in school enrolment or secondary school completion among males aged 15-25 

years in the evaluation of the OVC-CT programme in Kenya [548] and lower than the 13.4PP increase among 

young people aged 14-17 years in the SCT in Malawi [542]. Differences may be due to due to varying 

measurements and samples as well as different baseline school enrolment. In Manicaland Trial control group, 

65% of males and females were enrolled in school, while school enrolment or completion was 75.5% in the 

OVC-CT control group (both sexes combined) [548] and school enrolment decreased strongly with age in the 

SCTP control group, with less than 60% enrolled among those aged 16-17 years [542]. Similar to the current 

study, OVC-CT programme evaluation did not find an effect on school enrolment among females receiving CTs 

[548] but the evaluation of SCT found similar effects among males and females. The HPTN 68 study in South 

Africa HPTN 68 did not find an effect on school attendance at follow-up among schoolgirls enrolled in school 

at baseline but school attendance was high in the sample (95%) [125]. In the SIHR study, schoolgirls enrolled 

in school at baseline who received CTs were more likely to be still enrolled in school at follow-up (90% in the 

CT group vs. 84% in control) [127]. The SIHR study found that CCTs have stronger effects on school enrolment 

as found in the current study. This is similar to the findings of the original Manicaland Trial evaluation [437], 

which used a measure of school attendance rather than enrolment. A previous analysis of the Manicaland Trial 

also found that CCTs were particularly effective at replacing child labour with school attendance [581]. High 
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acceptance of the conditions in the CCT group was found in qualitative studies of the Trial [582,583], which 

were seen as a way to promote good parenting and build social accountability, possibly explaining stronger 

effects of the CCT intervention on school enrolment.  

 

In contrast to the Manicaland Trial, the HSCT evaluation in Zimbabwe did not find an effect of CTs on primary 

or secondary school enrolment or grade progression after 12 or 48 months [554,555]. Secondary school 

enrolment in the HSCT evaluation among those aged 13-17 years at baseline was comparable to Manicaland 

Study (71% in treatment and 65% in control). The evaluation found that receipt of HSCT had negative impacts 

on receiving scholarships for secondary school under the Basic Education Assistance Module (BEAM) [555], 

thus offsetting any positive effects of the HSCT programme. The differences between the Manicaland Trial and 

HSCT programme illustrate that large-scale programmes may not have the same effects as trials which are 

implemented under more controlled conditions. Specifically, there was a lack of coordination between the 

MPSLSW, implementing the HSCT programme, and the Ministry of Education, implementing the BEAM 

programme [555]. 

 

Mediation of recent sexual activity by school enrolment 
 

The increase in school enrolment due to the CT intervention may partially explain the reduction in recent sexual 

activity among young people. School enrolment was more strongly increased among males and among those 

receiving CCTs, among which the reduction in recent sexual activity was also stronger. Although studies on 

school attendance and HIV infection tend to focus on young females, school attendance has been shown to 

reduce HIV infection risks through delayed sexual debut and changes in sexual behaviour [556,557] and the 

HPTN 68 study found that low school attendance was associated with increased risk of HIV acquisition [125]. 

The evaluation of the Kenyan OVC-CT programme found school enrolment to have a mediating role in 

changing sexual behaviour [548]. The mediating effects of school enrolment may also explain why few and 

weaker effects of CTs were observed among older people. The short Trial duration and focus on improving 

school enrolment may have not generated a sufficient income effect that could have impacted outcomes among 

older people. However, given that young females living in households receiving CTs in the Manicaland Trial 

showed reductions in recent sexual activity and increased condom use while effects on school enrolment were 

limited, other factors are likely to mediate between receiving CTs and changing sexual behaviour. This has been 

similarly found in Kenya [548], and the HPTN 68 study found reductions in reporting a sexual partner in the 

past 12 months and unprotected sex in the past three months due to CTs while no effects on school attendance 

were found [125]. 
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7.4.4 Effects on and mediation by mental health 
 

The Manicaland Trial did not find effects of CTs on proportions of males or females classified as psychologically 

distressed. This is similar to the evaluations of the HSCT programme in Zimbabwe which found no effects on 

proportions being classified as depressed [554,555]. Nevertheless, there were indications that CTs in the 

Manicaland Trial shifted the distribution of reported symptoms of psychological distress. In a qualitative study 

of the Manicaland Trial, children and guardians in households receiving CTs reported reduced levels of stress 

and anxiety [583], which has also been found in qualitative studies of the Malawi SCT programme [584]. A 

previous analysis of the study population found a link between psychological distress and potentially risky 

sexual behaviour [438], so improvements in mental health may have contributed to reductions in recent sexual 

activity, although reverse causality is possible (reduced sexual behaviour could have improved mental health). 

The evaluation of the Kenyan OVC-CT found increased proportions of young people aged 15-25 years classified 

as not depressed and as hopeful,  measured with multi-item scales, and reductions in sexual debut among young 

females being mediated by improved mental health [548]. Using the same measurement, the evaluation of the 

Malawi SCT programme found only weak indications for improvements in mental health among young people 

aged 13-19 years [542]. Among schoolgirls in the SIHR study in Malawi, which involved varying CTs split 

between schoolgirls and guardians, psychological distress was reduced by 14PP by UCT and 6PP by CCT [585]. 

The limited improvement in mental health in the CCT group was largely due to increased psychological distress 

among schoolgirls whose parents received larger cash amounts, suggesting that CTs can cause psychological 

distress when they become an important source of income for the family and depend on the adolescents’ 

behaviour each month. While this study found similarly weak effects of CTs on psychological distress in the 

UCT and CCT groups, such effects as described for the SIHR study of increasing psychological distress among 

some individuals may contribute to the lack of average effects identified in this study.  

 

Contrary to expectations, CTs in this study reduced reported self-efficacy. This may be due to the wording of 

the question that asked about whether anything can be done to prevent HIV infection (see chapter 3, section 

3.3.2). Individuals who reduced sexual activity after receiving CTs may have found this question to be not 

applicable and answered no, as no ‘not applicable’ option was offered. 

 

7.4.5 Alcohol, cigarette, and drug consumption 
 

Similar to evaluations of the HSCT programme in Zimbabwe as well as the HPTN 068 trial and national 

programmes in South Africa [539,541,551], this study did not find evidence that individuals living in CT 

households increased alcohol, cigarette, or drug consumption; in fact, these behaviours may be reduced by CTs, 

which was also indicated by the HSCT evaluation which found a significant reduction in ever alcohol 

consumption among youth aged 13-20 living in CT-receiving households [555]. While qualitative studies of the 

Manicaland Trial reported that older men – particularly those in the UCT group – were considered to 
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misappropriate CTs [582,583], including for alcohol consumption, this study indicates that, if anything, this 

did not occur on a large scale.  

 

7.4.6 Effects by sex of head of household 
 

Given that the Manicaland Trial involved CTs provided to heads of households, the distribution of cash within 

households likely influenced whether individuals’ behaviours changed, and this study found different effects of 

CTs in households headed by males or females. CT increased school enrolment among young males more 

strongly in male-headed than female-headed households, and female school enrolment was only increased in 

female-headed household. Given that caring for an orphan was one of the eligibility criteria for the Manicaland 

Trial, a large proportion of young people included in the analysis were orphans (both parents were alive for 

about one-third of those aged under 18 years). Previous mixed-methods studies in the study population [586] 

found that children whose fathers’ died were more likely to live in female-headed households with the mother 

or other female relatives while children whose mothers died were less likely to live with the surviving father. 

Moreover, living with the surviving mother or another female relative was found to be beneficial for primary 

school completion, particularly for girls, possibly due to reduced gender bias in resource allocation in the 

households. Living with surviving fathers had detrimental effects on maternal orphans’ school completion, 

particularly for girls. This may explain why there was no increased school enrolment due to CTs among young 

females living in male-headed households and why there was an effect on young males in male- and female-

headed households but this was stronger in male-headed households. This advantage of living in female-headed 

households is also reflected in generally higher levels of school enrolment and the gender bias in resource 

allocation is reflected in higher male school enrolment regardless of household type. This indicates that 

household characteristics are important as to whether CTs have an effect. This is also illustrated by effects on 

recent sexual activity, which was reduced among young males and females only in male-headed households 

receiving CTs. Levels of sexual activity in male-headed control household indicate that baseline sexual activity 

levels for both sexes were much higher in male-headed households, which may be because orphans living in 

male-headed households are less likely to live with the father [586].  

 

7.4.7 Effects over time 
 

Questions remain regarding the sustainability of the effects of CTs after the intervention is removed [550]. This 

study used data collected during and up to eight months after the CT intervention was implemented. Since 

different types of study sites were covered by the Manicaland Cohort during and after the Trial (notably, small 

town sites were only covered during the Trial), data from during and after the Trial may not be fully comparable. 

However, CTs were found to reduce sexual activity and increase school enrolment among young men and 

women in both time periods. In fact, the effect of school enrolment tended to be stronger after the end of the 

Trial, which may reflect that individuals have received a higher ‘dose’ of the intervention as opposed to 
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individuals covered by the Cohort early during the Trial who have received fewer CTs. This indicates some 

sustainability of the CT effects, although more longer-term sustainability of effects is unclear. Analyses of study 

sites that were more comparable during and after the Trial (two subsistence farming sites were covered during 

the Trial and two afterwards) and further dose-response analyses were also not feasible due to sample size 

restrictions. 

 

7.4.8 Implications for HIV prevention cascades 
 

This study shows that CTs have the potential to address structural determinants of HIV/STI infection risk and 

thus can prevent individuals from becoming part of the priority population defined for HIV prevention cascades 

as they do not engage in any sexual activity associated with increased risks for HIV. Conversely, to evaluate the 

effects of structural interventions on use of HIV prevention methods and strategies, including abstinence and 

reducing numbers of sexual partners, priority populations need to be defined more broadly. Among those 

engaging in potentially risky sexual behaviour, CTs may remove structural barriers to condom use. Given that 

barriers to access to condoms tend be limited, CTs are likely to particularly affect reasons underlying gaps in 

effective use of condoms by strengthening the ability to negotiate condom use. For other HIV prevention 

methods not considered in this analysis (VMMC and PrEP), CTs may have stronger impacts on improving 

access to these methods by removing economic barriers. For all these steps in HIV prevention cascades, CTs 

could be considered to impact HIV prevention cascades through other more proximate determinants of 

motivation, access, and effective use (e.g. risk perception, self-efficacy, affordability, etc.).  

 

7.4.9 Limitations 
 

There were general sample size limitations in this study, resulting in uncertainty around estimates, particularly 

in sub-analyses by type of CT intervention, household type, and time period. However, in addition to analyses 

of the original Trial data, synthetic comparison groups were created from Cohort individuals who did not 

participate in the Trial. These analyses, which had larger sample sizes, largely confirmed results of analyses of 

the original Trial sample, providing further precision of estimates. However, while the matching process 

achieved good balance of the original treatment and synthetic comparison groups in terms of socio-

demographic and economic characteristics on which data were available, there may still be fundamental 

differences between those who participated in the Trial and those who did not (who became part of the synthetic 

comparison group). These differences may not be captured in the data, particularly as community groups guided 

the selection of the most disadvantaged households for the CT intervention. Therefore, results that differed 

markedly between original and synthetic comparison analyses, including those for condom use, need to be 

considered with caution. There were also limitations in methods used in this study to estimate results with the 

synthetic comparison group that did not take into account the fact PS in the PSM were estimated [567,578], 

thus underestimating standard errors. However, the approach to take into account that responses within clusters 
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and study sites are correlated tends to result in conservative standard errors [579]. In general, standard errors 

may be underestimated in this study because individual-level, not cluster-level, data were used (without 

possible adjustments [558]). While the strength of effects on key outcomes of this study and consistency with 

which these were found provides some confidence that these represent real effects, caution should be applied 

to effect sizes with large uncertainty. 

 

A further limitation was that data on measures were taken from the Manicaland Cohort that were not designed 

for analysing the Trial. For example, the survey question for multiple partnerships asked about the number of 

partners in the past 12 months, which may refer to a period before the start of the Trial. However, while this 

may make it more difficult to identify effects of CTs (committing type II statistical errors), these limitations 

apply equally to the treatment and control groups, thus CT effects identified in this study are unlikely to be 

biased. Moreover, this study relied on self-reporting, which may be subject to bias, particularly when covering 

sensitive topics like sexual behaviour – despite using informal confidential voting methods to reduce social 

desirability bias [434]. These biases are unlikely to differ between Trial groups, so, as above, differences between 

groups is unlikely the result of differential reporting. Even for the measure of school enrolment, which relates 

to the objectives of the Trial, it is unlikely that individuals in treatment households reported differently because 

the Cohort data were collected unrelated to the Trial.  

 

Furthermore, the Manicaland Cohort data were collected over a period of about 20 months, so some study sites 

were covered early during the Manicaland Trial and study participants may have not received a large enough 

‘dose’ of the intervention for there to be measurable impacts on examined outcomes. This may have reduced 

effective sample sizes for analyses and statistical power to detect effects of CTs. Nevertheless, in addition to the 

two subsistence farming sites covered during the first six months of the Trial, which had the lowest exposure to 

the intervention, there were two further subsistence farming sites covered after the Trial was completed, so 

findings of this study are still likely to be generalisable to other settings with similar socio-economic population 

strata, including subsistence farming areas.  

 

Given that this study combined the Manicaland Trial with one survey of the Manicaland Cohort, only one 

measurement of each outcomes was available, so baseline balance between Trial groups could not be analysed. 

However, there was a good balance between groups in terms of characteristics that are unlikely to change within 

short time periods, including socio-demographic characteristics and HIV status, and analyses controlled for age 

and socio-economic status. The absence of baseline measures further meant that it could not be determined 

how outcomes changed in the control group over time. Individuals in control households of the Trial received 

fertilisers and seeds, so a general improvement of the socio-economic situation may have been achieved across 

the Trial population, making it more difficult to identify differences between Trial groups. This could have 

contributed to the fact that no differences between Trial groups was found for many outcomes. The Manicaland 
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Trial was also implemented during a period of economic recovery, which a previous analysis of the study 

population has found to have affected sexual behaviour, including increases in multiple partnerships [79]. This 

could not be evaluated due to the absence of baseline measures; however, these broader economic trends are 

likely to impact both the treatment and control group and are unlikely to bias the comparison between the 

groups. 

 

Further bias could have been introduced into this study if there were differences between Trial participants 

linked to the Cohort and those not linked to the Cohort, and if there were different patterns in these differences 

for the treatment and control group (i.e. if there was a selection bias when combining the Trial and Cohort data). 

However, while there were systematic differences between those included in this analysis and those not, these 

differences were similar between the control and treatment group, suggesting no bias was introduced at this 

stage. The systematic differences between those linked to the Cohort and those not linked may be because, for 

the baseline survey of the Trial, heads of households provided data for everyone living in households. This may 

have led to inflated numbers of young people listed as living in the households compared to numbers of people 

found in households during the Cohort survey, leading to artificial differences in age structures of individuals 

listed in the baseline Trial survey and those found in the Cohort. 

 

7.4.10 Conclusions 
 

This study, using an innovative evaluation approach of combining data sources, demonstrates that a CT 

intervention with the aim to increase educational and health outcomes among children can have spillover effects 

relevant for HIV/STI prevention (Box 7.1). The Manicaland Trial targeted vulnerable and socio-economically 

disadvantaged households, commonly including orphans, so the results of the effects of CTs may not be 

generalisable to other, less disadvantaged households. However, eligibility criteria for inclusion in the 

Manicaland Trial were similar to CT programmes in other sub-Saharan African countries which commonly 

target disadvantaged households and those with OVC [538-540,542], so results may be generalisable to CT 

programmes in rural area sub-Saharan Africa, particularly as the Trial involved different study site types [504]. 

Nevertheless, comparisons of results from this study and other CT evaluations underline that effects of CTs 

may depend on context and baseline levels, e.g. of school enrolment, and that Trial results may not be replicated 

in large national programmes, particularly as the Manicaland Trial had strong community engagement in the 

implementation of the intervention [582,583], which may not be feasible on a large scale.  

 

This study adds to the growing body of evidence that CTs can increase school enrolment and reduce sexual 

activity and may increase condom use. This study did not find indications for increased use of potentially 

health-damaging substances after receiving CTs. This further supports CT interventions as a social protection 

policy. CT programmes are costly but the diversity in outcomes of structural interventions is often not captured 
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in economic evaluations [587]. Economic evaluation modelling, using the data from the SIHR study in Malawi, 

suggests that considering only HIV infections averted as the outcome in cost-effectiveness analyses may lead 

to suboptimal resource allocation decisions compared to cost-benefit analyses that account for other health and 

educational outcomes [588]. Such a broad evaluation of CT programmes, cutting across different sectors, as 

promoted by UNICEF for evaluations of national programmes [589], is also required to detect potentially 

negative externalities. In the Manicaland Trial, reporting of multiple sexual partnerships were more common 

among young men living in households receiving CTs. This and other results of this study demonstrate that 

CTs may have differential effects on different population groups. Gender-specific effects are commonly not 

considered and the effects of CTs on males are less well-understood than for females. The study found effects 

of CTs during and after the Trial, which included different study sites from different socio-economic strata of 

the population in Manicaland, but different effects by type of households suggest possibilities to target CTs to 

specific households. For example, female-headed households may be targeted to maximise effects on young 

women. Evaluation of CT interventions should also consider the impact on communities more widely. For 

example, the SIHR study found increased psychological distress among individuals not receiving CTs within 

treatment villages [585]. Questions remain regarding the pathways through which CTs influence behaviour and 

the sustainability of the effects, but this study adds to the growing body of literature that suggest that CT can 

have a broad range of beneficial effects for development, addressing structural drivers of HIV infection and 

barriers to HIV prevention.  

 

 

 

Box 7.1: Key messages 

 

• This study in eastern Zimbabwe adds to the growing body of evidence that CT programmes not developed with 

HIV/STI prevention objectives can have effects on sexual behaviour, including reduced levels of recent sexual 

activity among younger people, increased levels of multiple partnerships among young males, and increased 

condom use among younger and older females.  

• These effects may be partially mediated by increased school enrolment and improved mental health. 

• Effects of CTs may depend on the distribution of cash within households, which may depend on the sex of the 

head of households. 

• Evaluations of CT programmes need to adopt a broad approach to capture spillover outcomes, which may be 

positive or negative for HIV prevention.  
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Abstract 
 

Background 

HIV prevention cascades could be a useful tool to identify gaps in HIV prevention programmes and 

interventions but discussions around the concept have been largely hypothetical and operationalisations 

have used secondary data not collected for estimating HIV prevention cascades. In this study, the state of 

HIV prevention in Manicaland, east Zimbabwe, was described with HIV prevention cascades using from a 

purposively designed population-based survey.  

 

Methods  

Data on individuals aged 15-54 years with confirmed HIV-negative status were taken from six study sites 

of the Manicaland Prevention Cascade Study. Descriptive statistics were calculated for young women (15-

24 years), young men (15-29), older women (25-54), and older men (30-54). HIV prevention cascades 

were estimated for: VMMC among young men; male and female condom use among males and females 

(15-54) separately with regular and non-regular partners; and PrEP. Combination cascades were 

estimated for any type of condom and for any type of condom and PrEP. The full HIV prevention cascade 

framework proposed in this thesis, including reasons underlying gaps in cascade steps, was estimated for 

young women (15-24) with older male partners and older men (30-54) with younger female partners.  

 

Results 

5193 HIV-negative individuals were included (3677 had sex before). Among young men, 22.6% reported 

>1 sexual partner and 31.7% reported ≥1 non-regular partner (past 12 months), while 4.48% and 13.4%, 

respectively, of young women reported this. Among young men, 62.8% reported motivation for VMMC 

and 32.8% of those with motivation and access were medically circumcised, with higher levels of VMMC 

among the youngest males (15-19). 78.8% of males and 70.8% of females (15-54) wanted to use condoms 

with non-regular partners and 36.5% of males and 30.1% of females with motivation and access reported 

effective use. There was very limited use of female condoms and PrEP. 61.0% of young women had an at 

least 5-year older partner. There was nearly no condom use in relationships between young women and 

older men. Among young women lacking motivation for condom use with older partners, 96% lacked HIV 

risk perception. Further common reasons underlying gaps in cascades included negative perceived 

consequences of condom use and negative social norms, lack of self-efficacy, and no partner support. 

 

Conclusions 

Potentially risky sexual behaviours were common in the study population and there were large gaps in 

HIV prevention. Data on HIV prevention cascades can be collected in purposively designed surveys and 

cascades identified gaps in motivation and effective use, but further work is needed to validate measures. 
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8.1 Introduction 
 

Due to large numbers of PLHIV and several areas identified as actual or potential hotspots of HIV transmission 

[422], Manicaland province has been recognised as a priority in the Zimbabwe National HIV and AIDS 

Strategic Plan (National Plan) that aims at halving HIV incidence by 2020 compared to 2013 [426] and several 

priority districts for the DREAMS programme in Zimbabwe are located in Manicaland [427]. Previous analyses 

of the representative general-population sample of the Manicaland Cohort have found behaviours associated 

with increased risk of HIV infection, including multiple and non-regular as well as age-disparate partnerships, 

to be common, perceptions about HIV infection risks to be low, condom use to be limited, and uptake of VMMC 

to be slow. However, the last survey of the Manicaland Cohort was conducted in 2012-13 and the last DHS 

survey was completed in Zimbabwe in 2015, so more recent information on the state of HIV prevention in 

Manicaland is needed to identify gaps that need to be addressed by interventions in order to meet national and 

international HIV prevention targets.  

 

The HIV prevention cascade could be a useful tool to improve design and evaluation of HIV prevention 

programmes and interventions and advocacy for HIV prevention, but discussions around the concept have been 

largely hypothetical. Where the concept has been operationalised, secondary data have been used which were 

not collected for the purpose of estimating HIV prevention cascades. There have been no attempts to estimate 

HIV prevention cascades with data collected specifically for this purpose. Robust measures to estimate HIV 

prevention cascades are needed to evaluate the utility of the prevention cascade concept.   

 

The objective of the analysis presented in this chapter was to operationalise the HIV prevention cascade 

framework proposed in this thesis (chapter 2) to describe the state of and gaps in HIV prevention in Manicaland, 

Zimbabwe. This represents the first evaluation of the HIV prevention concept with recently collected data from 

a population-based survey designed for this purpose.  

 

8.2 Methods 
 

8.2.1 Data and priority populations 
 

Data for this study were taken from six study sites of the Manicaland Prevention Cascade Study as described 

in chapter 3 (section 3.3.4). Data were restricted to those aged 15-54 years who completed the individual 

interview of the study and who had a confirmed HIV status. HIV status was considered confirmed if 1) the 

participant accepted the HIV test offered during the PITC of the study; 2) if participants refused the offered HIV 

test during PITC but reported to be HIV-positive and this was confirmed by the study nurse on the basis of 

provided evidence; or 3) if an HIV test was completed by the BRTI laboratory in Harare on the dried blood spot 

sample provided by the study participants. See chapter 3 (section 3.3.4) for details on the process by which HIV 



 

Chapter 8 262 
 

status was determined. For most individuals included in this study, HIV status was confirmed during PITC as 

90.3% of individuals aged 15-54 completed PITC and 85.7% of these accepted the offered HIV test. Study 

participants with no confirmed HIV status were excluded from this study (N=1269). Those with a confirmed 

positive HIV status were only included to estimate HIV prevalence for the study population. All other analyses 

were restricted to those confirmed HIV-negative.  

 

The Manicaland Prevention Cascade Study defined four central sub-populations: Adolescent boys and young 

men aged 15-29 years (henceforth ‘young men’), older men aged 30+ years (30-54 years in this analysis), 

adolescent girls and young women aged 15-24 years (henceforth ‘young women’), and older women aged 25+ 

years (25-54 years in this analysis). Young men are a priority population for VMMC and young women a key 

target of HIV prevention activities in Zimbabwe. Further priority populations considered for HIV prevention 

cascade analyses in this study specifically included those who reported sexual intercourse with a regular partner 

in the past two weeks and those who reported sexual intercourse with a non-regular partner in the past two 

weeks.  

 

8.2.2 Descriptive statistics 
 

Percentages and 95% CIs were calculated for a range of characteristics for the confirmed HIV-negative study 

populations. Socio-demographic characteristics (age, school enrolment, education, marital status, and wealth 

index quintile for socio-economic status) were described for the sample as a whole, including those who had 

not have sex before. Behavioural characteristics (alcohol consumption, drug use, sexual debut, age at first sex, 

multiple sexual partnerships, concurrent sexual partnerships, non-regular sexual partnerships, transactional 

sexual partnerships, and age-disparate sexual partnerships) and HIV prevention behaviour (HIV risk 

perception, HIV testing, condom use, VMMC uptake, and PrEP use) were described for those who had sex 

before with the exception of alcohol and drug consumption, VMMC, and HIV testing, which were described 

for the sample as a whole. Descriptive statistics for condom use referred to condom use during last sex and 

during last sex with a non-regular partner, transactional partner, a partner with an at least five-years age 

difference, and a partner with an at least ten-year age difference. See chapter 3 (section 3.3.4), for details on all 

measures. All descriptive statistics were calculated for each of the four central sub-populations of the study 

(young and older men and women). HIV prevalence was calculated for each study population in total and per 

study site. 

 

8.2.3 Description of HIV prevention with cascades 
 

The state of HIV prevention in the study sites in Manicaland was described with HIV prevention cascades 

covering VMMC, condoms, and PrEP. Definitions for each step of these cascades are provided in Table 8.1 and 

further details on data and measurements are provided in chapter 3 (section 3.3.4). In addition to prevention 
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cascades for individual prevention methods, prevention cascades for combination of prevention methods (male 

and female condoms, and male and female condoms together with PrEP) were estimated, as described in Table 

8.2. 

 

VMMC cascades were estimated for HIV-negative young men aged 15-29 years and by five-year age groups 

(15-19, 20-24, and 25-29 years), including those who had not have sex before. Condom cascades were 

estimated for condom use with regular and non-regular partners. The priority populations included HIV-

negative males and females aged 15-54 who reported sexual intercourse with a regular partner in the past two 

weeks for condom use with regular partners and males and females of the same age who reported a non-regular 

sexual partner in the past two weeks for condom use with non-regular partners. Further age-specific sub-

populations were not considered for condom cascades due to sample size limitations. Condom cascades were 

estimated for male and female condoms separately and by combining the condom types. For the combination 

condom cascades, motivation covered motivation for using any of the condom types, access covered access to 

any of the condom types the individual was motivated to use, and effective use was the effective use of any of 

the methods the individual was motivated to use and had access to. Cascades for condom use with regular and 

non-regular partners were restricted to those who consistently reported having regular and non-regular partners, 

respectively, across survey questions for male and female condoms to ensure comparability between cascades 

for male, female, and any type of condom.  

 

PrEP cascades were estimated for all HIV-negative sexually active younger and older women, separately, as well 

as for females who reported at least one non-regular partner in the past (either in the past 12 months or among 

the past three sexual partners). Combination prevention cascades covered any type of condom and PrEP, with 

motivation being motivation for any of the methods, access being access to any of those for which motivation 

is expressed, and effective use being effective use of any of these methods for which motivation and access was 

reported. Combination prevention cascades were estimated for HIV-negative females aged 15-54 years, 

separately for those who had a regular partner in the past two weeks and those who had a non-regular partner 

in the past two weeks.  

 

HIV prevention cascades were constructed as conditional cascades, i.e. each step being conditional on the 

preceding step. The denominator for the first step (motivation) is the pre-defined priority population, while the 

denominator for access is those who are motivated to use the prevention method and the denominator for 

effective use is those who have access to the prevention method. Those who effectively use a prevention method 

were assumed to had motivation and access to the prevention method. Proportions and 95% CIs were estimated 

to describe each cascade step. 95% CIs were estimated for each step in isolation and do not reflect uncertainty 

around the estimate for the preceding step.  
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8.2.4 HIV prevention with male condoms in age-disparate relationships 
 

To illustrate the full HIV prevention cascade framework proposed in this thesis, an in-depth study was 

conducted for HIV prevention with male condoms among HIV-negative young women (15-24 years) who had 

a regular partner in the past two weeks who was at least five years older and among HIV-negative older men 

(30-54 years) who had a regular partner in the past two weeks who was at least five years younger. The core 

cascade steps of motivation, access, and effective use for male condoms were defined as before (Table 8.1). In 

addition, the reasons underlying lack of motivation, access, and effective use were described. Table 8.3 defines 

factors that were a priori considered to be important determinants of motivation, access, and effective use (with 

further details on measurement in chapter 3, section 3.3.4). Among those with gaps in each cascade step, 

proportions of these factors were calculated. Young women are a priority population due to their increased risk 

of HIV infection and previous studies of the study population found young women engaging in sexual 

relationships with older partners to be at increased risk of HIV acquisition [424]. While older men with younger 

female partners are not commonly considered a high-risk population, understanding the reasons underlying 

their gaps in use of condoms may further improve the understanding of condom use in age-disparate 

relationships. 

 

 

Table 8.1: Definitions of steps in HIV prevention cascades for individual prevention methods. 
Prevention cascade Motivation Access Effective use 
VMMC Wants to get medically 

circumcised. 
Knows a place where you 
can have VMMC done. 

Has been medically 
circumcised. 

Male condoms 
(with regular/non-
regular partners) 

Wants to use male condoms 
with regular/non-regular 
partners. 

Knows a place where you 
can easily get male 
condoms. 

Used male condoms with 
regular/non-regular partners 
every time or most of the 
time in the past 2 weeks (vs. 
occasional or never). 

Female condoms 
(with regular/non-
regular partners) 

Wants to use female 
condoms with regular/non-
regular partners. 

Knows a place where you 
can easily get female 
condoms. 

Used female condoms with 
regular/non-regular partners 
every time or most of the 
time in the past 2 weeks (vs. 
occasional or never). 

PrEP Wants to use PrEP. Knows a place where you 
can easily get PrEP. 

Has taken PrEP every day or 
most of the days in the past 
month (vs. occasionally or 
never).  

See chapter 3 for details on data underlying each step in these HIV prevention cascades.  
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Table 8.2: Definitions of steps in HIV prevention cascades for combinations of prevention methods. 
Prevention cascade Motivation Access Effective use 
Any type of condom 
(male or female) 
(with regular/non-
regular partners) 

Wants to use male or female 
condoms with regular/non-
regular partners. 

Can access a place where 
any of the prevention 
methods the individual 
wants to use is available. 

Uses male or female 
condoms with regular/non-
regular partners every time 
or most of the time in the 
past 2 weeks (vs. occasional 
or never). 

Male and female 
condoms (with 
regular/non-regular 
partners) or PrEP 

Wants to use male or female 
condoms with regular/non-
regular partners or wants to 
use PrEP. 

Can access a place where at 
least one of the prevention 
methods the individual 
wants to use is available. 

Uses male or female 
condoms with regular or 
non-regular partners every 
time or most of the time in 
the past 2 weeks (vs. 
occasional or never) or has 
taken PrEP every day or 
most of the days in the past 
month (vs. occasionally or 
never). 

These HIV prevention cascades for combinations of prevention draw on the same data as prevention cascades for individual 
prevention methods. See chapter 3 for details on data.  

 

 

Table 8.3: Definitions of explanatory factors for motivation, access, and effective use of male condom use with 
regular partners.  
Gaps in motivation Gaps in access Gaps in effective use 
Lack of risk perception:  
Reports ‘none’ or ‘small’ risk of HIV 
infection in the next 12 months (vs. 
‘almost certain’, ‘high’, or 
‘moderate’).  

Limited local availability:  
Reports that distance or travel 
distance make it impractical or 
unsuitable to access male condoms 
or that the nearest place where 
male condoms are available is ten or 
more kilometres away. 
 

Lack of training/skills: 
Reports having never received 
instructions or counselling on how 
to use male condoms. 

Perceived negative consequences 
about using condoms:  
Reports any negative consequences 
of male condom use, including 
reduction in own or partner sexual 
pleasure, feeling ashamed, that the 
partner will suspect HIV infection, or 
that the partner will suspect other 
partners. 
 

Limited affordability:  
Reports that high costs make it 
impractical or unsuitable to access 
male condoms.  

Lack of self-efficacy:  
Disagrees or strongly disagrees with 
any of six statements of confidence 
of being able to use condoms in 
different situations (see chapter 3 
for details) 

Limited social acceptability:  
Reports that any of the following 
people’s views are discouraging to 
use male condoms: Religious 
leaders, parents or family elders, or 
friends or the community.   

Unsuitable service provision:  
Reports that lack of privacy or 
confidentiality, embarrassment to 
go or ask, or limited opening hours 
make it impractical or unsuitable to 
access male condoms. 

Partner disapproval:  
Reports that the partner would 
disapprove of using male condoms.  

See chapter 3 for details on data underlying each explanatory factor for steps in the HIV prevention cascade for male condoms. 
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8.3 Results 
 

8.3.1 Sample overview and HIV prevalence 
 

5797 individuals aged 15-54 years had a confirmed HIV status and were included in this analysis (57.7% female). 

HIV prevalence among young males was 2.69%, with lower prevalence in Hobhouse and Bonda and higher 

prevalence in Selbourne, Nyazura, Watsomba, and Sakubva (Table 8.4). Among young women, HIV prevalence 

was 3.11%, ranging from less than 2% in Bonda to 5.65% in Nyazura. Among older males, HIV prevalence was 

17.6%, varying from 13.0% in Bonda to 24.1% in Sakubva. Among older women, HIV prevalence ranged from 

15.9% in Hobhouse to 23.2% in Sakubva and was 19.2% across all study sites. 

 

All further analyses were restricted to the 5193 confirmed HIV-negative individuals. Of these, 1481 (28.5%) 

were young males, 769 (14.8%) were older males, 1463 (28.2%) were young females, and 1480 (28.5%) were 

older females. With 591 participants from Sakubva (11.4%) and 673 from Hobhouse (13.0%), fewer participants 

came from the two urban sites compared to 891 from the small town Nyazura (17.2%), 977 from the subsistence 

farming area around Bonda (18.8%), 994 from the agricultural estate Selbourne (19.1%), and 1067 from the 

roadside business centre Watsomba (20.6%).  

 

 

Table 8.4: HIV prevalence by age, sex, and study site, Manicaland, Zimbabwe, 2018-19. 
 Males Females 

 
15-29 years 
(N=1522) 

30-54 years  
(N=933) 

15-24 years 
(N=1510) 

25-54 years 
(N=1832) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 
HIV prevalence     

All sites combined 2.69 (1.99-3.64) 17.6 (15.3-20.2) 3.11 (2.35-4.12) 19.2 (17.5-21.1) 
HIV prevalence: Site [a]     

Bonda (rural) 2.43 (1.16-5.02) 13.0 (8.78-18.8) 1.72 (0.65-4.51) 16.0 (12.7-20.1) 
Selbourne (estate) 3.28 (1.83-5.84) 20.3 (15.7-25.8) 3.40 (1.71-6.67) 22.6 (18.3-27.5) 
Nyazura (town) 2.83 (1.35-5.84) 17.8 (12.8-24.1) 5.65 (3.37-9.32) 21.1 (17.1-25.8) 
Watsomba (road) 2.79 (1.40-5.48) 13.5 (9.19-19.4) 2.58 (1.29-5.08) 17.6 (14.2-21.7) 
Sakubva (city) 2.99 (1.25-7.01) 24.1 (16.3-34.3) 3.17 (1.51-6.51) 23.2 (17.8-29.7) 
Hobhouse (city) 1.52 (0.49-4.61) 21.5 (13.1-33.3) 2.27 (1.02-4.98) 15.9 (11.5-21.7) 

N: Sample size; CI: Confidence interval 
Numbers are percentages (%) and 95% CI. Estimates were based on the whole sample who had a confirmed HIV status, regardless 
of sexual debut. The sample sizes (N) in column heads refer to these samples. 
[a] The different study site types are urban sites in the provincial capital (city), small towns (town), roadside business centres (road), 
agricultural estates (estate), and subsistence farming areas (rural). 

 

  



 

Chapter 8 267 
 

Socio-demographic characteristics 
 

Socio-demographic characteristics of the study sample by age group and sex are provided in Table 8.5. Among 

those aged 15-20 years, 66.3% of males and 51.4% of females were currently enrolled in school. Proportions of 

the population reporting secondary or higher education were high, ranging from 80.4% among older women to 

92.0% among young men. About 80% of older women and 85% of older men were currently married. Among 

younger people, 42.4% of females and 23.4% of males were currently married. 4.46% of older women reported 

being widowed. More than half of individuals lived in households classified as the poorest or second poorest 

wealth index quintile; few individuals lived in households classified as the least poor wealth index quintile. 

 

Behavioural characteristics 
 

Behavioural characteristics of the study sample by age group and sex are provided in Table 8.6. Nearly half of 

older men (47.1%) and a quarter of younger men (25.1%) reported having had an alcoholic drink in the past 12 

months or having visited a beerhall in the past months, while reported alcohol consumption was low among 

females. Proportions reporting recreational drug use were marginal among females and low among males (3.94% 

among young men and 6.32% among older men).  

 

3677 individuals reported that they had sex before (70.8%). Among those aged 15-20 years, 15.9% of males and 

34.9% of females had their sexual debut. Across the study population, the median age at first sex was 19 years. 

Nearly a quarter of young men (22.6%) reported having had more than one sexual partner in the past 12 months, 

while 4.48% of young women reported this. Very few women reported having more than one sexual partner at 

the moment, while 7.04% of young men and 6.03% of older men reported concurrent partners. In the past 12 

months, about a third (31.7%) of young men had at least one non-regular partner, as opposed to 11.3% of older 

men, 13.4% of young women, and 6.36% of older women. When also considering the last three sexual partners, 

proportions of individuals reporting non-regular partners were higher, with 60.8% of young men, 35.5% of older 

men, 28.6% of young women, and 18.6% of older women reporting at least one non-regular partner. 13.3% of 

young men and 17.0% of older men ever gave something in exchange for sex, while 7.28% and 6.22% of younger 

and older women, respectively, ever received something in exchange for sex. While the majority of young males 

had an age-homogenous last sexual partner (0-4 years age difference) (71.5%), the age difference with the last 

sexual partner among 61.0% of young women was at least 5 years and at least 10 years among 22.4% of young 

women.  

 

HIV prevention 
 

Table 8.7 provides an overview of HIV prevention in the study sample. Proportions of individuals reporting 

having ever done an HIV test ranged from 69.2% among young men to 93.2% of older women. Having done an 
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HIV test in the past 12 months ranged from 55.5% among younger males and 63.7% among younger females to 

67.2% among older men and 76.4% among older females. Among the 3677 participants who had sex before, 

nearly no individuals indicated that they were at high or certain risk of HIV infection in the next 12 months. 

Being at no risk of HIV infection was reported by 75-80% of males and older women as well as 84.2% of young 

females.  

 

About 10% of younger and older women reported condom use during last sex (Table 8.7), with the highest 

reported condom use among the youngest women aged 15-19 years and similar condom use among all other 

age groups (Figure 8.1A). For males, there was a decreasing trend in condom use during last sex with age (Figure 

8.1A). Nearly half of young men reported condom use during last sex (Table 8.7), which ranged from 75% 

among males aged 15-19 years to just under 30% among males aged 25-29 years (Figure 8.1A). About 10% of 

older men reported condom use (Table 8.7), with only the 30-34-years age-group reporting higher condom use 

of about 20% (Figure 8.1A). 

 

About 70% of young men and half of older men reported condom use during the last sex with a non-regular 

partner and a partner to whom something was given in exchange for sex (Table 8.7). Condom use during the 

last sexual intercourse with a non-regular partner was reported by 39.9% of younger and 26.5% of older women, 

and condom use during last sexual intercourse with a partner from whom something was received in exchange 

for sex was 28.8% among younger and 35.7% among older women. Among young women, condom use during 

last sexual intercourse with a partner with a five or more years age difference was 12.7% and 8.59% with a 

partner with ten or more years age difference.  

 

One-third of young men, including those who have not had sex yet, and 9.28% of older men have undergone 

VMMC. Proportions of medically circumcised males are highest in the youngest age group of 15-19 years 

(42.0%), decreasing to about 10% among all age groups above 30 years (Figure 8.1B). 

 

About 10% of the sexually active study population have heard of PrEP, with slightly higher proportions of 

individuals reporting having heard of PrEP in Selbourne (14.5%) and Nyazura (12.9%) and a lower proportion 

in Hobhouse (4.16%). Only 0.81% (n=18) of HIV-negative, sexually active women have ever used PrEP, with 4 

younger women and 7 older women reporting currently using PrEP. PrEP use was concentrated in Nyazura 

where 11 out of the 18 women who ever used PrEP resided. 
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Table 8.5: Socio-demographic characteristics by age and sex, Manicaland, Zimbabwe, 2018-19. 
 Males Females 

 
15-29 years 
(N=1481) 

30-54 years  
(N=769) 

15-24 years 
(N=1463) 

25-54 years 
(N=1480) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 
Study site [a]     

Bonda (rural) 19.0 (17.1-21.1) 20.0 (17.3-23.0) 15.6 (13.8-17.5) 21.2 (19.2-23.4) 
Selbourne (estate) 21.9 (19.8-24.1) 25.5 (22.5-28.7) 15.5 (13.7-17.5) 16.7 (14.9-18.7) 
Nyazura (town) 16.2 (14.4-18.2) 19.2 (16.6-22.2) 16.0 (14.2-18.0) 18.2 (16.3-20.2) 
Watsomba (road) 18.8 (16.9-20.9) 20.0 (17.3-23.0) 20.6 (18.6-22.8) 22.4 (20.4-24.6) 
Sakubva (city) 10.9 (9.45-12.6) 8.58 (6.80-10.8) 14.6 (12.9-16.5) 10.1 (8.63-11.7) 
Hobhouse (city) 13.2 (11.5-15.0) 6.63 (5.07-8.63) 17.6 (15.8-19.7) 11.4 (9.89-13.1) 

     
Median age (years) (IQR) 20 (17-24) 39 (34-45) 19 (17-22) 36 (30-44) 
     
Enrolled in school [b] 66.3 (63.0-69.5)  51.4 (48.2-54.6)  
     
Education     

None/primary 7.96 (6.68-9.46) 10.2 (8.22-12.6) 10.7 (9.21-12.4) 19.6 (17.7-21.8) 
Secondary/higher 92.0 (90.5-93.3) 89.8 (87.4-91.8) 89.3 (87.6-90.8) 80.4 (78.2-82.3) 

     
Marital status     

Never married 75.3 (73.0-77.4) 6.63 (5.07-8.63) 51.7 (49.1-54.2) 4.46 (3.52-5.64) 
Currently married 23.4 (21.3-25.6) 85.7 (83.0-88.0) 42.4 (39.9-45.0) 80.8 (78.7-82.7) 
Divorced/separated 1.35 (0.87-2.08) 7.28 (5.64-9.35) 5.54 (4.47-6.83) 10.3 (8.82-11.9) 
Widowed  0.00 0.39 (0.13-1.21) 0.34 (0.14-0.82) 4.46 (3.52-5.64) 

     
Wealth index quintile     

Poorest 11.0 (9.46-12.7) 15.1 (12.7-17.8) 10.6 (9.12-12.3) 11.8 (10.3-13.6) 
2nd quintile 48.3 (45.7-50.8) 50.8 (47.3-54.4) 40.5 (38.0-43.1) 45.9 (43.4-48.5) 
3rd quintile 19.3 (17.3-21.4) 18.3 (15.8-21.2) 22.8 (20.7-25.1) 19.9 (18.0-22.1) 
4th quintile  20.1 (18.2-22.3) 15.1 (12.7-17.8) 24.6 (22.5-26.9) 20.8 (18.8-22.9) 
Least poor  1.35 (0.87-2.09) 0.65 (0.27-1.56) 1.44 (0.94-2.19) 1.50 (0.99-2.27) 

N: Sample size; CI: Confidence interval; IQR: Interquartile range 
Numbers are percentages (%) and 95% CI unless otherwise indicated. Percentages may not add up to 100% due to rounding. 
Estimates were based on the whole confirmed HIV-negative sample, regardless of sexual debut. The sample sizes (N) in column 
heads refer to these samples. See chapter 3 for details on data. 
[a] The different study site types are urban sites in the provincial capital (city), small towns (town), roadside business centres (road), 
agricultural estates (estate), and subsistence farming areas (rural). 
[b] Restricted to those aged 15-20 years. 
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Table 8.6: Behavioural characteristics by age and sex, Manicaland, Zimbabwe, 2018-19. 
 Males Females 

 
15-29 years 
(N=1481) 

30-54 years  
(N=769) 

15-24 years 
(N=1463) 

25-54 years 
(N=1480) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 
Alcohol consumption [a] 25.1 (22.9-27.3) 47.1 (43.6-50.6) 2.32 (1.66-3.24) 1.69 (1.14-2.49) 
     
Takes recreational drugs 3.94 (3.06-5.06) 6.32 (4.79-8.29) 0.21 (0.07-0.64) 0.20 (0.07-0.63) 
     
Had sexual debut [b] 15.9 (13.6-18.6)  34.9 (31.9-38.0)  
     
Age first sex, median (IQR) 19 (17-20.5) 20 (18-24) 18 (16-19) 19 (17-21) 
     
Multiple partners [c] 22.6 (19.6-25.9) 11.4 (9.33-13.9) 4.48 (3.23-6.17) 1.92 (1.32-2.76) 
     
Concurrent partners [d] 7.04 (5.32-9.25) 6.03 (4.54-7.96) 0.89 (0.43-1.87) 0.68 (0.37-1.27) 
     
Non-regular partners      

In the past 12 months [e] 31.7 (28.3-35.4) 11.3 (9.21-13.7) 13.4 (11.2-16.0) 6.36 (5.22-7.73) 
+ any of past 3 partners [f] 60.8 (57.0-64.4) 35.5 (32.2-39.0) 28.6 (25.5-31.9) 18.6 (16.7-20.7) 

     
Transactional sex (ever) [g] 13.3 (10.9-16.1) 17.0 (14.5-19.9) 7.28 (5.65-9.33) 6.22 (5.09-7.59) 
     
Age difference to…     

Last partner     
5+ years 28.5 (24.5-32.9) 64.8 (60.5-68.9) 61.0 (57.1-64.7) 56.9 (54.0-59.7) 
10+ years 1.80 (0.90-3.56) 26.8 (23.1-30.9) 17.6 (14.8-20.8) 22.4 (20.1-24.9) 

Any of past 3 partners [h]     
5+ years 37.1 (32.7-41.7) 74.2 (70.2-77.9) 65.2 (61.4-68.9) 61.8 (59.0-64.6) 
10+ years 2.02 (1.05-3.85) 38.8 (34.6-43.2) 20.3 (17.3-23.6) 26.1 (23.6-28.7) 

N: Sample size; CI: Confidence interval; IQR: Interquartile range 
Numbers are percentages (%) and 95% CI unless otherwise indicated. Estimates were based on the confirmed HIV-negative sample 
that had sex before with the exception of alcohol and drug consumption, which included those who did not have sex before. The 
sample sizes (N) in column heads refer to these samples that included everyone regardless of sexual debut. See chapter 3 for 
details on data. 

[a] Having had at least one alcohol drink in the past 12 months or having visited a beerhall in the past month.  
[b] Restricted to those aged 15-20 years.  
[c] Having had more than one sexual partner in the past 12 months.  
[d] Having had more than one sexual partner at the moment. 
[e] Having had at least one non-regular sexual partner in the past 12 months.  
[f] Having had at least one non-regular sexual partner in the past 12 months or having had a past sexual partner among the past 
three sexual partners who was non-regular. Data on the past three sexual partners were collected but the measure may refer to 
only the last sexual partner among those only reporting one sexual partner or cover only two sexual partners if the participant 
reported only two sexual partners.  
[g] Having ever given (males) or received (females) something in exchange for sex.  
[h] Having had a past sexual partner with an age difference of at least 5 or 10 years among the past three sexual partners. Data on 
the past three sexual partners were collected but the measure may refer to only the last sexual partner among those only reporting 
one sexual partner or cover only two sexual partners if the participant reported only two sexual partners.  
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Table 8.7: HIV risk perception and HIV prevention behaviours by age and sex, Manicaland, Zimbabwe, 2018-19. 
 Males Females 

 
15-29 years 
(N=668) 

30-54 years 
(N=763) 

15-24 years 
(N=783) 

25-54 years 
(N=1463) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 
Risk perception [a]     

Certain 0.00 0.40 (0.13-1.22) 0.13 (0.02-0.91) 0.14 (0.03-0.56) 
High 2.42 (1.48-3.91) 1.85 (1.10-3.10) 0.90 (0.43-1.87) 2.16 (1.53-3.06) 
Moderate 6.50 (4.85-8.65) 5.15 (3.78-6.98) 3.21 (2.17-4.70) 5.87 (4.76-7.21) 
Small 16.8 (14.1-19.8) 12.8 (10.6-15.4) 11.5 (9.47-14.0) 13.1 (11.5-15.0) 
None 74.3 (70.8-77.5) 79.8 (76.8-82.5) 84.2 (81.5-86.6) 78.7 (76.5-80.7) 

     
HIV testing     

Ever 69.2 (66.8-71.5) 86.0 (83.3-88.2) 74.7 (72.4-76.9) 93.2 (91.8-94.3) 
Past 12m 55.5 (52.9-58.0) 67.2 (63.8-70.4) 63.7 (61.2-66.1) 76.4 (74.2-78.5) 

     
Condom use [b]     

Last sex 44.6 (40.9-48.4) 12.1 (9.93-14.6) 12.1 (10.0-14.6) 10.5 (9.00-12.1) 
Non-regular partner  70.0 (64.8-74.8) 51.2 (44.9-57.5) 39.9 (32.8-47.4) 26.5 (21.0-32.7) 
Transactional partner 63.4 (47.2-77.1) 56.4 (42.7-69.1) 28.8 (17.9-43.0) 35.7 (25.2-47.8) 
Partner aged 5+ diff. 40.0 (32.7-47.7) 18.9 (15.2-23.2) 12.7 (9.76-16.2) 9.24 (7.33-11.6) 
Partner aged 10+ diff. 22.2 (3.86-67.0) 23.7 (18.2-30.3) 8.59 (4.78-15.0) 11.1 (8.03-15.2) 

     
Undergone VMMC 31.5 (29.2-33.9) 9.28 (7.42-11.6)   
     
PrEP     

Heard of 8.46 (6.56-10.8) 8.56 (6.77-10.8) 12.9 (10.7-15.5) 11.7 (10.1-13.5) 
Ever use   1.03 (0.52-2.05) 0.69 (0.37-1.28) 
Current use   0.52 (0.19-1.37) 0.48 (0.23-1.01) 

N: Sample size; CI: Confidence interval 
Numbers are percentages (%) and 95% CI. Percentages may not add up to 100% due to rounding. Estimates were based on the 
confirmed HIV-negative sample that had sex before. The sample sizes (N) in column heads refer to these samples. Exceptions to 
this were HIV testing and VMMC, which included those who did not have sex before. See chapter 3 for details on data. 
[a] Risk perception refers to HIV infection risks in the next 12 months when continuing current behaviour. 
[b] This measure refers to male condom use. Condom use with the last non-regular, transactional, or age-disparate partner was 
calculated by considering the last partner who was of this type and whether a condom was used during the last sexual intercourse 
with this partner. The last partner of this type may not have been the last sexual partner. For instance, the last partner may have 
been a regular partner, but the previous partner was a non-regular partner, so condom use was evaluated with the second last 
partner. 
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Figure 8.1: Condom use and VMMC coverage by sex and age, Manicaland, Zimbabwe, 2018-2019. 
Reported condom use during last sexual intercourse by sex (A) and VMMC coverage (B) by five-year age groups. Error 
bars indicate 95% confidence intervals. The sample for condom use included those who were confirmed HIV-negative 
and had sex before. The sample for VMMC included all confirmed HIV-negative study participants, including those who 
have not had sex yet.  
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8.3.2 HIV prevention cascades 
 

VMMC among young men 
 

Figure 8.2A presents the VMMC cascade for the 1416 HIV-negative young men aged 15-29 years, including 

those who have not had sex before. Of these, 889 reported motivation for VMMC (62.8%). While there was 

nearly no gap in access among those motivated, only 464 out of 803 motivated individuals with access reported 

having undergone VMMC (32.8%). The VMMC cascades for young men by five-year age groups demonstrate 

declining motivation for VMMC by age from 70.7% among those aged 15-19 years (Figure 8.2B) to 49.0% 

among those aged 25-29 years (Figure 8.2D). Gaps in access among those motivated are small across all age 

groups, although slightly larger among those aged 20-24 years (Figure 8.2C), among which 224 of 264 

motivated individuals reported access (84.8%). The gap in effective use of VMMC among those motivated with 

access widens with age. While 66.5% of those young men aged 15-19 years who were motivated and had access 

had undergone VMMC (Figure 8.2B), 52.7% of those aged 20-24 years (Figure 8.2C) and 35.9% of those aged 

25-29 years (Figure 8.2D) did.  

 

Male and female condom use with regular partners 
 

1021 males and 1719 females aged 15-54 years were HIV-negative and reported sexual intercourse with a regular 

partner in the past two weeks. Less than half of males (42.3%) and females (43.8%) reported motivation for 

using male condoms with regular partners (Figure 8.3A-B). While there were nearly no gaps in access to male 

condoms, there were large gaps in effective use. Among motivated males with access, 27.6% reported effective 

use of male condoms with regular partners in the past two weeks, representing 11.4% of all males with regular 

partners. Out of the 304 males who were motivated and had access but did not use condoms effectively, 116 

used condoms occasionally in the last two weeks (27.6%). Among motivated females with access, 13.8% 

reported effective use (5.88% of all females) and 19.1% reported occasional use.  

 

Four males and 10 females reported effective use of female condoms with regular partners in the past two weeks 

(Figure 8.3C-D). This represents 4.55% of motivated males with access and 3.27% of motivated females with 

access. Among males, 11.8% reported motivation to use female condoms with regular partners and three-

quarters of these reported access. Among females, 19.7% reported motivation to use female condoms, with 

91.9% of those motivated reporting access to female condoms. A major reason for the gap in motivation to use 

female condoms was lack of knowledge of female condoms. Of those 901 males who did not report motivation, 

32.7% have not heard of female condoms; of 1386 females without motivation, 40.8% have not heard of female 

condoms. Due to the limited use of female condoms, the HIV prevention cascades for any type of condoms 

(male or female) (Figure 8.3E-F) were similar to the prevention cascade for male condoms (Figure 8.3A-B).  
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Male and female condom use with non-regular partners 
 

Among those HIV-negative and sexually active aged 15-54 years, 320 males and 113 females reported having 

had sex with a non-regular partner in the past two weeks. About three-quarters of these males (78.8%) and 

females (70.8%) reported motivation to use male condoms with non-regular partners and nearly all who 

reported motivation had access to male condoms (Figure 8.4A-B). However, there were large gaps in effective 

use, with only about half of motivated individuals with access reporting effective use of male condoms in the 

past two weeks, which represents 36.5% of all males and 30.1% of females in this priority population. Among 

motivated individuals with access who did not use male condoms effectively, 23.0% males and 19.2% reported 

occasional condom use, so 46.3% of all males and 56.6% of all females never used a condom in the past two 

weeks when having sex with a non-regular partner.  

 

As for condom use with regular partners, use of female condoms with non-regular partners was low, with one 

female and six males reporting effective use of female condoms in the past two weeks, with large gaps in 

motivation and effective use among those motivated with access (Figure 8.4C-D). Among those lacking 

motivation, 28.5% of males and 31.4% of females have not heard of female condoms. The limited use and 

motivation for use of female condoms means that the prevention cascade for any type of condom (Figure 8.4E-

F) resembles the one for male condom use (Figure 8.4A-B).  

 

PrEP among women 
 

Motivation to use PrEP was under 10% among sexually active, HIV-negative young and older females and only 

slightly higher among females who had a non-regular partner in the past (Figure 8.5). Not having heard of PrEP 

was a major reason for this lack of motivation, with about 95% of females who lacked motivation reporting not 

knowing PrEP. Among those motivated to use PrEP, 78.3% of young females and 81.7% of older females had 

access to it. However, only four motivated young females with access and seven motivated older females with 

access reported effective use, representing less than 10% of those with motivation and access (Figure 8.5A and 

C). There were no individuals who reported occasional use (as opposed to effective use). Among the 217 younger 

females and 269 older females who had sex with a non-regular partner before, there were two effective younger 

and one effective older PrEP user, with similar gaps in the cascade steps (Figure 8.5B and D).  

 

Combined PrEP and condom use among females 
 

Given the low use of PrEP and female condoms, the combination HIV prevention cascades for any type of 

condom and PrEP among HIV-negative women with a regular (Figure 8.6A) and non-regular partner in the past 

two weeks (Figure 8.6B) were similar to the male condom cascades with regular (Figure 8.3B) and non-regular 

partners (Figure 8.4B). 109 out of 1719 females (6.34%) effectively used any prevention method with regular 
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partners (Figure 8.6A) and 35 out of 113 females (31.0%) effectively used any prevention method with non-

regular partners (Figure 8.6B). 

 

 

  

  

Figure 8.2: VMMC cascades for HIV-negative young men (15-29 years), Manicaland, Zimbabwe, 2018-2019. 
VMMC cascades for HIV-negative young men aged 15-29 years (A) and by five-year age group for those aged 15-19 years 
(B), 20-24 years (C), and 25-29 years (D). All samples include those who have not had sex before. Error bars indicate 95% 
confidence intervals.  
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Figure 8.3: Condom cascades for use with regular partners for HIV-negative males and females (15-54 years), 
Manicaland, Zimbabwe, 2018-2019. 
HIV prevention cascades for HIV-negative males and females aged 15-54 years who had regular partners in the past two 
weeks for male condoms (A-B), female condoms (C-D), and any type of condom (male or female) (E-F). Error bars 
indicate 95% confidence intervals.  
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Figure 8.4: Condom cascades for use with non-regular partners for HIV-negative males and females (15-54 years), 
Manicaland, Zimbabwe, 2018-2019. 
HIV prevention cascades for HIV-negative males and females aged 15-54 years who had non-regular partners in the past 
two weeks for male condoms (A-B), female condoms (C-D), and any type of condom (male or female) (E-F). Error bars 
indicate 95% confidence intervals. 
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Figure 8.5: PrEP cascades for HIV-negative females (15-24 and 25-54 years), Manicaland, Zimbabwe, 2018-2019. 
PrEP cascades for HIV-negative females aged 15-24 years who had sex before (A) and who had sex with a non-regular 
partner before (B) as well as HIV-negative females aged 25-54 years who had sex before (C) and who had sex with a 
non-regular partner before (D). Error bars indicate 95% confidence intervals.   
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Figure 8.6: Condom and PrEP combination cascades for HIV-negative females (15-54 years), Manicaland, Zimbabwe, 
2018-2019. 
HIV prevention cascades for a combination of any type of condom (male and female) and PrEP among HIV-negative 
females aged 15-54 years who had had a regular partner in the past two weeks (A) and who had a non-regular partner 
in the past two weeks (B). Error bars indicate 95% confidence intervals. 
 

 

8.3.3 Case study: Age-disparate relationships with regular partners 
 

Among young women aged 15-24 years, 276 had sexual intercourse with a regular partner in the past two weeks 

who was at least five years older. Among older men aged 30-54 years, 235 had a regular sexual partner in the 

past two weeks who was at least five years younger. The complete HIV prevention cascade framework for male 

condom use and reasons underlying gaps in motivation, access, and effective use for these two populations is 

provided in Figure 8.7 and Figure 8.8. 

 

While most motivated young women with a regular partner who was at least five years older reported access to 

male condoms, 116 out of 276 young women reported motivation (42.0%) and only four out of 111 motivated 

young women with access reported effective use of male condoms in the past two weeks (1.45%) (Figure 8.7). 

Among those 160 young women with lack of motivation, lack of risk perception was common (96.2%). About 

three-quarters reported perceiving negative consequences of condom use. Among those perceiving any negative 

consequences (Table 8.8), 67.2% reported reduced own sexual pleasure and 70.6% reported reduced partner 

sexual pleasure from condom use. 64.7% reported that their partner may suspect that they have other partners 

and 54.6% that their partner may suspect they have HIV if condoms were used. 57.1% reported that they feel 

ashamed about condom use. About half of those lacking motivation reported negative social norms around 

condom use, with disapproval by friends being reported by 82.7% of those reporting negative social norms 

(Table 8.8). About 60% reported that family or community elders and religious leaders disapprove of condom 

use. Among the five motivated young women lacking access, three reported that condoms were not adequately 

provided. Among those 107 young women lacking effective use, about 50% have never received any training 
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on condom use, 37.4% reported that their partner did not approve condom use, and 63.6% reported no self-

efficacy. About 65% of those lacking self-efficacy disagreed with the statements that they can use condoms even 

if their friends or family disapprove and about 70% disagreed with the statement that they can use condoms if 

they wanted.  

 

Among 235 older men who had a regular partner in the past two weeks who was five or more years younger, 13 

individuals (5.53%) reported effective use of male condoms in the past two weeks. This represents 17.1% of 

motivated men with access. Nearly all individuals with motivation reported access but only 33.2% of all older 

men reported motivation (Figure 8.8). Nearly all of the 160 men lacking motivation reported no risk perception 

(96.8%) and about 80% reported perceiving negative consequences of condom use. Of those perceiving negative 

consequences, the most common reported consequence was that their partner may suspect they have other 

partners (65.6%) and about half reported reduced own and partner sexual pleasure (Table 8.8). About 40% of 

those lacking motivation reported negative social norms and of these 80.6% reported disapproval by friends, 

while 38.8% reported disapproval by religious leaders and 37.3% disapproval by family or community elders. 

Among the 63 individuals reporting lack of effective use, about one-third reported never having received any 

training on how to use condoms and having partners who disapprove of condom use. About half of those lacking 

effective use reported lack of self-efficacy. Among those lacking self-efficacy, 75.9% disagreed with the 

statement that they can use condoms even if their friends disapprove and that they can use condoms if they 

wanted to.  
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Figure 8.7: Full condom cascade framework for HIV-negative young women (15-24 years) with older male partners, 
Manicaland, Zimbabwe, 2018-2019. 
Complete HIV prevention cascade for male condom use among HIV-negative females aged 15-24 years who had a 
regular sexual partner in the past two weeks who was at least five years older. Percentages refer to those who lack of 
motivation, access, or effective use.  
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Figure 8.8: Full condom cascade framework for HIV-negative older men (30-54 years) with younger female partners, 
Manicaland, Zimbabwe, 2018-2019.  
Complete HIV prevention cascade for male condom use among HIV-negative males aged 30-54 years who had a regular 
sexual partner in the past two weeks who was at least five years younger. Percentages refer to those who lack of 
motivation, access, or effective use.  
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Table 8.8: Reasons underlying lack of motivation, access, and effective use among young women and older men 
who had partners with at least five years age difference, Manicaland, Zimbabwe, 2018-19. 
 Females 15-24 years Males 30-54 years 
 n/N % (95% CI) n/N % (95% CI) 
Lack of motivation 160 / 276 58.0 (52.0-63.7) 157 / 235 66.8 (60.5-72.6) 

Lack of risk perception 153 / 159 96.2 (91.8-98.3) 152 / 157 96.8 (92.5-98.7) 
Perceives any negative consequences [a] 119 / 160 74.4 (67.0-80.6) 122 / 157 77.7 (70.4-83.6) 

Reduced sexual pleasure 80 / 119 67.2 (58.2-75.2) 70 / 122 57.4 (48.3-66.0) 
Reduced partner sexual pleasure 84 / 119 70.6 (61.7-78.2) 66 / 122 54.1 (45.1-62.8) 
Feeling ashamed 68 / 119 57.1 (48.0-65.8) 38 / 122 31.1 (23.5-40.0) 
Suspected to have HIV 65 / 119 54.6 (45.5-63.5) 62 / 122 50.8 (41.9-59.7) 
Suspected to have other partners 77 / 119 64.7 (55.6-72.9) 80 / 122 65.6 (56.6-73.6) 

Perceives any negative social norms [b] 75 / 160 46.9 (39.2-54.7) 67 / 157 42.7 (35.1-50.6) 
Disapproval by religious leaders 45 / 75 60.0 (48.3-70.6) 26 / 67 38.8 (27.7-51.2) 
Disapproval by family/elders 43 / 75 57.3 (45.7-68.2) 25 / 67 37.3 (26.4-49.7) 
Disapproval by friends 62 / 75 82.7 (72.1-89.8) 54 / 67 80.6 (69.1-88.5) 

Lack of access 5 / 116 4.31 (1.78-10.1) 2 / 78 2.56 (0.62-9.96) 
Not available 0 / 5 0.00 0 / 2 0.00 
Not affordable 1 / 5 20.0 (0.77-88.9) 0 / 2 0.00 
Not adequately provided 3 / 5 60.0 (8.11-96.2) 2 / 2 100.0 

Lack of effective use 107 / 111 96.4 (90.7-98.7) 63 / 76 82.9 (72.5-89.9) 
No training 50 / 107 46.7 (37.4-56.3) 24 / 63 38.1 (26.7-50.9) 
No self-efficacy [c] 68 / 107 63.6 (53.9-72.2) 29 / 63 46.0 (33.9-58.7) 

Disagree: Can use even if wanted 47 / 68 69.1 (56.9-79.1) 22 / 29 75.9 (56.0-88.6) 
Disagree: Can use even if have to use every time 36 / 68 52.9 (40.8-64.7) 17 / 29 58.6 (39.2-75.7) 
Disagree: Can use even if partner disapproves 8 / 68 11.8 (5.89-22.1) 9 / 29 31.0 (16.3-51.0) 
Disagree: Can use even if drunk/taken drugs 23 / 68 33.8 (23.4-46.1) 12 / 29 41.4 (24.3-60.8) 
Disagree: Can use even if friends disapprove 44 / 68 64.7 (52.4-75.3) 22 / 29 75.9 (56.0-88.6) 
Disagree: Can use even if family disapproves 45 / 68 66.2 (53.9-76.6) 20 / 29 69.0 (49.0-83.7) 

No partner support 40 / 107 37.4 (28.6-47.1) 23 / 63 36.5 (25.3-49.3) 
N: Sample size; CI: Confidence interval 
Numbers are responses and sample sizes for each variable (n/N), percentages (%), and 95% CI. Estimates were based on confirmed 
HIV-negative young women aged 15-24 years and older men aged 30-54 years who had a regular sexual partner in the past two 
weeks who was at least five years younger and older, respectively. See Table 8.3 for details on reasons underlying cascade gaps. 
[a] Perceiving negative consequences was measured with five questions and individuals were classified as perceiving any negative 
consequences if they reported perceiving any of these. 
[b] Perceiving negative social norms was measured with three questions and individuals were classified as perceiving any negative 
norms if they reported perceiving any of these. 
[c] Self-efficacy was measured with six statements starting with “I am confident I can use male condoms even if…” with a response 
scale from “strongly agree” to “strongly disagree”. Individuals were classified as lacking self-efficacy if they disagreed or strongly 
disagreed with any of the statements.  
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8.4 Discussion 
 

This study of a general-population sample from eastern Zimbabwe demonstrates widespread reporting of 

behavioural characteristics associated with increased risk for HIV infection and considerable gaps in effective 

use of HIV prevention methods. About one-fifth of sexually active young men aged 15-29 years and one-tenth 

of older men aged 30-54 reported more than one sexual partner in the past 12 months. About one-third of young 

men reported a non-regular partner in the past 12 months. Among young women aged 15-24 years who had sex 

before, about 5% had more than one partner in the past 12 months and 13% had a non-regular partner, with 

lower proportions among older women. Previous analyses of the study population found a declining trend in 

these markers of increased HIV risk [349,428] (see chapter 5) and the results of the current study suggest that 

this trend continued since the last survey of the Manicaland Cohort in 2012-13. However, the results also 

suggest that sizable proportions of the study population, particularly males, continue to engage in potentially 

risky sexual behaviour. Moreover, just over one-tenth of young men and just under one-tenth of young women 

ever engaged in transactional sex, which is an increase compared to what was found in an analysis of earlier 

data [428], although this may be partly due to differences in measurement. Nearly two-thirds of young women 

reported an age difference to the last sexual partner of at least 5 years and about 20% of young women reported 

an at least ten years age difference. These results suggest that the proportions of young women in age-disparate 

relationships have remained stable since the late 1990s; and sexual relationships with men ten or more years 

older have been found to be associated with increased risk of HIV acquisition in the study population [424]. 

 

In addition to sexual behaviours that may increase risks for HIV infection, alcohol consumption was common 

among men in the study population, which impacts a range of health outcomes [590] and has been widely found 

to increase risks for HIV infection by affecting sexual behaviour [590,591]. One-quarter of younger men and 

half of older men reported having at least one alcohol drink in the past 12 months or having visited a beerhall 

or bar in the past month. Alcohol consumption among males in Zimbabwe is higher than the average for the 

WHO Africa region and has been increasing since the economic crisis of the late 2000s [590]. Moreover, about 

5% of men in the study sample reported recreational drug use. While research on drug use and HIV tends to 

focus on HIV acquisition through injecting drug use and research in sub-Saharan Africa is limited, drug taking 

has been found to impact sexual behaviour and thereby the risk of HIV infection [592-594].  

 

One-in-three young men and one-in-ten older men have undergone VMMC. This represents a considerable 

increase of VMMC coverage compared to a survey of the study population in 2012-13 that found 4% of men 

aged 15-54 years to be medically circumcised (chapter 6). Despite this increase, the VMMC coverage levels for 

young and older men found in this study were similar to those for Zimbabwe as a whole found in the 2015 DHS, 

which were identified as insufficient to meet national targets in the National HIV and AIDS Strategic Plan [426]. 

VMMC cascades identified that about one-third of young men lacked motivation to undergo VMMC and only 
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about half of young men with motivation and access have been medically circumcised. The gap in motivation 

increases from about 30% among young men aged 15-19 years to 50% among men aged 25-29 years. The gap 

in effective use also widens with age from two-thirds of young men aged 15-19 with motivation and access being 

circumcised to one-third among those aged 25-29 years. The National Plan similarly emphasised gaps in 

demand for VMMC and the need to strengthen motivation to undergo VMMC [426]. The National Plan also 

highlighted the need to increase the number of facilities offering VMMC. While, among males aged 20-24 years, 

only 85% of those motivated reported access, generally only small gaps in access were found in this study. This 

underscores the need to focus on barriers to motivation and effective use among motivated individuals, 

particularly among the slightly older young men, to realise population-level benefits of VMMC for preventing 

HIV infection and transmission [84].  

 

Knowledge of PrEP was limited in the study population and few women reported having ever used PrEP. More 

individuals had heard of PrEP in the Nyazura study site, where individuals who ever used PrEP were 

concentrated. This reflects that Makoni district, where Nyazura is located, has been identified as an important 

PrEP target by PEPFAR and is a DREAMS district [427]. However, knowledge of PrEP was lowest in the 

Hobhouse study site in Mutare despite the fact that Mutare was also a DREAMS district and there was a health 

facility in Mutare that provided PrEP services, although large travel distances within the city may have 

prevented knowledge of these services from spreading to the study site. The National Plan commits to gradually 

rolling out PrEP services in the country [426]. The lack of knowledge of PrEP, illustrated by large gaps in 

motivation in PrEP cascades for the study population, underline that awareness of PrEP needs to be raised, even 

in areas where there are PrEP services already available. This needs to be achieved in such a way to avoid 

stigmatisation of PrEP use, particularly due to its association with stigmatised behaviours such as sex work, 

which has been found to be a key barrier to using PrEP [595].  

 

The very limited use of PrEP underscores that condoms remain central to HIV prevention efforts in Zimbabwe, 

as emphasised in the National Plan [426]. Condom use during last sexual intercourse was reported by about 

10% of older men and younger and older women. This level was similar to previous analyses of the study 

population (chapter 6) and represents a stabilisation of a long-term downward trend in condom use. Condom 

use was highest among young men, with about half reporting condom use during last sex. Prevention cascades 

for condom use with regular partners identified that about 40% of males and females aged 15-54 years were 

motivated to use condoms with their regular partners, and about 10% of males and 5% of females reported using 

condoms at least most of the time in the past two weeks. This resonates with the National Plan that identifies 

limited condom use in stable partnerships as a major condom programme gap [426]. However, the National 

Plan includes priority strategies that address mainly motivation for condom use (emphasising benefits of 

condom use) and access to condoms, with limited consideration of barriers to effective use. As discussed in 

chapter 6 of this thesis, individuals may face considerable barriers to condom use even if they want to use them, 
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so interventions need to address these barriers. Moreover, condom cascades estimated for this study did not 

consider whether participants knew their partners’ HIV status, and motivation for using and actual use of 

condoms may be concentrated in sero-discordant couples, with potentially even larger gaps in motivation and 

effective use among individuals who did not suspect their partners to be infected with HIV.  

 

Condomless non-regular sex was common in the study population. The highest proportion of condom use with 

the last non-regular partner was reported by young men (70%), but only half of older men, 40% of young women, 

and a quarter of older women reported condom use during last sex with a non-regular partner. Motivation to 

use condoms with non-regular partners was considerably higher than for condom use with regular partners but 

about 25% of males and females aged 15-54 years were not motivated to use condoms with non-regular partners. 

The biggest gap in these condom cascades was in effective use as just under half of motivated males and females 

with access reported consistent use, meaning that only about 40% of all men and 30% of women with non-

regular partners in the past two weeks were effectively using condoms. This is similar to results from an analysis 

of the 2012-13 Manicaland Cohort study that found 35% of males and females aged 15-54 years reporting 

consistently using a condom with casual partners in the past three years [428], although measures may not be 

comparable. As discussed in chapter 4 of this thesis, sexual intercourse with non-regular partners is not 

inherently ‘risky’, but large proportions of study participants engaged in sexual intercourse with non-regular 

partners without consistently using condoms, thus remaining at increased risk of HIV infection. 

 

Use of female condoms both with regular and non-regular partners was highly limited in the study population, 

which was largely due to lack of motivation, particularly as large proportions of the study population, including 

men and women, had not heard of female condoms before. The National Plan identifies limited uptake of the 

female condom as a programmatic gap but attributes this to “difficulties using it” [426]. While these difficulties 

may underlie gaps in effective use among motivated individuals with access, condom cascades estimated for 

the study population suggest that increasing awareness of female condoms is as important as increasing skills 

to use them. The low use of female condoms as well as PrEP also means that combination HIV prevention 

cascades for any type of condom and combination cascades for any type of condom and PrEP were highly 

similar to male condom cascade and estimating them had limited added benefit in this study population 

(although other combinations of prevention methods, including VMMC and condoms, were not considered).  

 

Reporting of perceiving a risk for HIV infection in the next year was limited and about 75% of men and 80% of 

women perceived no risk. Among young men, just under 10% reported a moderate, high, or certain chance of 

HIV infection, while this was reported by 5% of young women. In previous analyses of the study population 

[340,349] (see chapters 5 and 6), risk perception was found to be similarly low among men but, in the 2012-13 

survey of the Manicaland Cohort, about 40% of females aged 15-54 years reported perceiving a risk of HIV 

infection [428]. This difference may partially reflect differences in measurement (the Manicaland Cohort survey 
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used a binary measure of risk perception), thus underlining the importance of further validating the risk 

perception measure used in the Manicaland Prevention Cascade study by comparing results with other 

measures on risk perception; however, these previous analyses of the study populations noted a long-term 

declining trend in risk perception among females, and the low risk perception found in this study may represent 

a continuation of this trend.  

 

Widespread lack of perceiving a personal risk for HIV infection is likely to be a major contributing factor for 

lack of motivation for any of the HIV prevention methods considered in this study. This is substantiated by the 

in-depth analyses of young women engaging in sexual relationships with partners who were at least five years 

older. Among these young women, 96% of those who were not motivated to use condoms with their regular 

partner did not report a risk for HIV infection. Furthermore, three-quarters of young women lacking motivation 

perceived at least one negative consequence of using condoms and half reported negative social norms in the 

form of disapproval of male condom use by at least one of friends, family, or religious leaders. This underscores 

the broad range of factors underlying lack of motivation.  

 

While there were limited gaps in access to condoms reported both by young women with older partners and 

older men with younger partners, the only barrier that stands out among those lacking access was that condoms 

were not adequately provided. This confirms the need for providing condoms at places where they can be 

obtained in a convenient, non-judgemental way, without negative social repercussions [43,311]. The condom 

cascades for these populations further demonstrate considerable gaps in effective use among those motivated 

with access. Less than 5% of motivated young women with access to condom reported effective condom use 

with their older partners, which represents 1% of this population. Only one in six older men with younger female 

partners who reported motivation and access used condoms effectively, which represents 6% of this population. 

Half of young women and one-third of older men with gaps in effective use reported never having received any 

counselling or training on how to use condoms correctly. This is likely to contribute to the widespread lack of 

perceived behavioural control among those who were motivated and with access. Among those lacking self-

efficacy, 65% of young women and 75% of older men disagreed with the statement that they can use condoms 

even if their friends disapproved, underscoring the importance of social norms about condom use. 70-75% of 

those lacking self-efficacy disagreed with the statement that they could use condoms if they wanted, so the 

decision for using condoms was not solely in the individual’s control. This was further illustrated by the fact 

that 37% of young women and older men with gaps in effective use reported that their partner would disapprove 

of condom use, underscoring that lack of partner support – or perceiving such lack of support – is a common 

barrier for both women and men in age-disparate relationships. This illustrates the benefits of couple-based 

counselling as individuals may incorrectly believe that their partners do not want to use condoms [525]. 
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8.4.1 Limitations and challenges 
 

While data for estimating HIV prevention cascades were collected with measures designed for this purpose, it 

was based on self-reporting that is subject to reporting biases. Validated informal confidential interview 

techniques were used to collect data for identifying individuals with sexual risk behaviours and to measure 

condom use with last sexual partners [435] but these can only reduce reporting biases and were not used for all 

questions on sexual behaviour and HIV prevention. These biases mean that multiple and non-regular 

partnerships and condomless sex were likely to be more common than reported and motivation to engage in 

HIV prevention behaviour was likely to be overestimated. This reporting bias created practical challenges for 

estimating prevention cascades, as illustrated by cascades for condoms with non-regular partners. When asking 

about effective use for condoms with non-regular partners, participants could respond that they did not have 

non-regular partners. However, some respondents reported not having non-regular partners when asked about 

use of male condoms but reported that they used female condoms with non-regular partners and vice versa. In 

this study, prevention cascades for condoms with non-regular partners were restricted to those who consistently 

reported having non-regular partners to render cascades for male, female, and any type of condom comparable, 

but excluding some participants with inconsistent responses reduced sample sizes and increased uncertainty. 

The sample of individuals reporting non-regular partners in the past two weeks was small, partly due to under-

reporting, and smaller than the sample of individuals reporting a non-regular partner in the past 12 months. 

Consequently, no data on effective use of condoms with non-regular partners in the past two weeks (the basis 

for condom cascades) were collected for some individuals who may be at increased risk of HIV infection because 

they engaged in non-regular sex in the past 12 months as they reported no non-regular partner in the past two 

weeks.  

 

Changes to data collection could overcome some of these challenges and improve data quality. Interviewers 

should be prompted to check with participants who report non-regular partners when asked about male 

condoms use but report not having non-regular partners when asked about female condom use. This would 

increase consistency across responses. Moreover, participants reporting having at least one non-regular partner 

in the past 12 months but not in the past two weeks should be asked to report on condom use with this partner, 

even if it was more than two weeks ago. This could even be expanded to participants not reporting any non-

regular partners who could be asked about condom use with non-regular partners in a hypothetical way. While 

this may not be directly comparable to responses on condom use with partners the participant actually had, it 

can provide further information on perceptions about condom use in the study population.  

 

Measures for motivation, access, and effective use in HIV prevention cascades used in this study require further 

validation by comparing results with other data collected on these measures. For example, data on motivation 

for using an HIV prevention method were collected using questions asking about “wanting” to use the 
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prevention method. Further questions were asked about “planning” to use the method, which is more closely 

aligned to behavioural intent. Different measures may result in different estimates for cascade steps, but 

comparative analyses are required to evaluate in how far the choice of measures affects estimates, which could 

be supported by qualitative studies of the understanding of the survey questions. This is particularly important 

for the measure of access. The small gaps in access found in this study across prevention methods may be 

underestimates. The measures of access applied in this study may be more of a representation of availability 

(i.e. study participants knew a place where a prevention method can be obtained) and not of accessibility (i.e. a 

place where study participants themselves could obtain the prevention methods). Although measures 

attempted to capture accessibility by phrasings questions in such a way to make them applicable to the 

participant (e.g. for male condoms: “Do you know a place where someone like you can easily get [male 

condoms]?”), further analyses with different definitions of access are needed to validate the findings of this 

study that there are only small gaps in access.  

 

Different measures for explanatory factors underlying gaps in cascade steps may also result in different 

conclusions. For example, individuals were classified as lacking self-efficacy when reporting lack of at least one 

out of six measures for self-efficacy. However, when self-efficacy was considered in studies of behaviour within 

socio-cognitive frameworks, it was commonly measured along a scale [596], so using only one negative 

response to classifying individuals as lacking self-efficacy may overestimate the extent of lack of self-efficacy. 

Again, comparative studies are needed to determine the optimal measures of factors underlying gaps in HIV 

prevention. These studies should also consider actual associations with progress along the cascade. In this 

study, explanatory factors were selected a priori but these may not actually predict whether individuals are 

motivated, have access, and effectively use prevention methods, and they do not represent an exhaustive list. 

 

There were limitations in the estimation of the HIV prevention cascades too. While all young women and men 

were included in the survey, a random sample of two-thirds of older men and women were included. While this 

does not affect the estimates for descriptive statistics that were calculated by age- and sex-group, condom 

cascades combined all ages. Applying sampling weights would likely reduce estimates for effective use of 

condoms given that older people reported lower condom use, so estimates of gaps in effective condom use can 

be considered conservative and general conclusions are unlikely to be affected. Moreover, uncertainty in 

cascade steps was estimated for each step in isolation, not considering uncertainty in preceding steps, and 

methods to more accurately estimate uncertainty in prevention cascades (e.g. the continuous ratio model [238]) 

need to be explored in future work.  

 

Females represented nearly 60% of the study sample and overall participation was about 75% (see chapter 3), 

suggesting the possibility of selection bias. Particularly in the urban study sites in Mutare, participation rates 

were lower compared to rural sites. As potentially risky sexual behaviours such as multiple and non-regular 
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partnerships tended to be more common in males and in urban areas, the extent of these behaviours in the 

study population may be underestimated. While analyses of data from the Manicaland Cohort, which had 

similar participation rates, found socio-economic characteristics among those who participated in the Cohort 

and those who did not to be similar [428], such an analysis has not yet been conducted for the Manicaland 

Prevention Cascade Study. 

 

8.4.2 Conclusions 
 

This study documents widespread behaviours associated with increased risk for HIV and other STIs and 

considerable gaps in HIV prevention in a general-population sample from eastern Zimbabwe (Box 8.1). Progress 

in increasing VMMC coverage – albeit considerable – is insufficient to meet national targets and gaps persists 

with VMMC among older men. PrEP was largely unheard of. Condom use in stable partnerships, including 

those involving large age difference, was limited and there were gaps in condom use in non-regular partnerships. 

By covering study sites representing different socio-economic strata of the Manicaland province, including 

urban areas in the provincial capital, results of this study are likely to be generalisable to comparable settings 

in sub-Saharan Africa. This study illustrates how the HIV prevention cascade concept can guide the 

identification of gaps in prevention efforts, although in situations where there is low PrEP and female condom 

use combination cascades may have limited added advantage. Especially the full HIV prevention cascade 

framework can be a powerful tool to identify targets for interventions to improve effective use of prevention 

methods. This was exemplified by the full prevention cascade framework for condom use in age-disparate 

relationships that revealed considerable gaps in motivation and effective use and a range of factors underlying 

these gaps, including lack of risk perception, perceiving negative consequences of condom use, negative social 

norms, lack of training and self-efficacy, and limited partner support. This underscores that a broad and multi-

level approach is needed to increase use of condoms, although further analyses are needed to validate measures 

for motivation, access, and effective use for different prevention methods as well as for reasons underlying gaps 

in these cascade steps.  
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Box 8.1: Key messages 

 

• Behaviours associated with increased risk for HIV/STI infection were widespread in the study population, 

including multiple and non-regular partnerships and age-disparate relationships between young women and 

older male partners.  

• There were large gaps in HIV prevention. Condomless sex with non-regular and age-disparate partners was 

common, use of female condoms was limited, and PrEP was largely unheard of. While there were considerable 

increases in VMMC among young people, VMMC coverage levels among older people were low. 

• This study demonstrates that data on HIV prevention cascades can be collected in surveys designed for this 

purpose. These cascades demonstrated gaps in motivation and effective use of prevention methods. The full 

cascade framework demonstrated that there were a range of reasons underlying these gaps for male condom 

use in age-disparate relationships.  

• Further work is needed to validate measures for HIV prevention cascade, particularly for access to prevention 

methods, and explanatory factors.  
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Chapter 9 
Discussion and conclusions 
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9.1 Introduction 
 

HIV has had devastating impacts around the world. Millions of people became infected and died over the course 

of the global epidemic, leading to significant declines in life expectancy in many countries and leaving millions 

of children orphaned. With the increasing worldwide availability of ART and scale-up of treatment programmes 

since the early 2000s, HIV-related morbidity and mortality declined considerably and life expectancy losses 

started to be reversed. In the light of these successes, the SDG agenda was adopted by the UN General Assembly 

in 2015 that includes the target of ending the AIDS epidemic as a public health threat by 2030 [6] and the 

Political Declaration set out specific targets to support the SDG agenda [8]. These include reducing global new 

HIV infections and AIDS-related deaths to under 500,000 by 2020.  

 

Numbers of new HIV infections have been declining slowly, stagnating, or even increasing in many countries 

in the world, threatening the sustainability of HIV treatment programmes that have to cover an ever-expanding 

pool of PLHIV [260]. HIV incidence remains unacceptably high in many populations, particularly key 

populations and their sexual partners. Declines in HIV incidence are insufficient to meet global targets [163]. A 

resurgence of the epidemic is possible due to demographic trends, with large numbers of young people entering 

adulthood, particularly in sub-Saharan Africa [162]. Therefore, improvements in HIV prevention efforts at a 

global, national, and local level are needed urgently to achieve international targets for reducing numbers of 

new HIV infections and ending the AIDS epidemic as a public health threat.  

 

For HIV treatment, the concept of the treatment cascade has provided a unifying framework for policy makers, 

programme planners, civil society and advocacy groups, and researchers. An analogous framework for HIV 

prevention is lacking and HIV prevention cascades have been proposed to similarly assist in the design, 

evaluation, and delivery of HIV prevention programmes and interventions and in the advocacy for HIV 

prevention. The overall aim of this thesis was to develop and pilot-test such an HIV prevention cascade 

framework that can be used across populations and prevention methods. This development was supported by 

a range of consultations and workshops and analyses of previously collected and new data. In this chapter, the 

key findings from the preceding chapters of this thesis are synthesised and a critical discussion of the HIV 

prevention cascade and its limitations is provided. Finally, the future of HIV prevention cascades in global 

public health and research is discussed.  

 

9.2 Summary of research findings 
 

Chapter 2 of this thesis describes the HIV prevention cascade framework proposed in this thesis. This was 

developed following a critical review of the literature of previously proposed HIV prevention cascades, a series 

of seminars of a London-based multidisciplinary working group of researchers, and a stakeholder consultation 
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and technical workshop held in Harare, Zimbabwe. This prevention cascade framework consists of the three 

key steps of motivation to use a prevention method, access to this method, and effective use of it in a priority 

population that is at risk of HIV infection and could benefit from using the prevention method. Characterising 

gaps in these three steps in terms of reasons underlying lack of motivation, access, and effective use provides a 

comprehensive understanding of HIV prevention programmes and interventions and creates specific targets 

that can be addressed to improve effective HIV prevention use. This framework recognises that there are 

different and conflicting requirements for HIV prevention cascades, which were central to the discussions during 

the development of the framework. While routine monitoring and evaluation as well as advocacy requires a 

simple cascade to which 90-90-90-style targets can be attached, a more complex cascade is needed to identify 

specific targets for programme improvement and intervention design. These opposing requirements for 

simplicity and complexity are reconciled in the HIV prevention framework that consists of a three-step core but 

also makes determinants of these steps explicit. Therefore, this framework achieves objective 1 of this thesis of 

developing a unifying HIV prevention cascade framework.  

 

Difficulties regarding defining the priority population for the HIV prevention cascade and thus the importance 

of making it explicit were illustrated by results of analyses presented in chapter 4. Using nationally 

representative data from 11 countries, the study found widespread changes in sexual behaviour eastern and 

southern Africa, the region where half of global new HIV infections occur, during a period where ART 

programmes were widely rolled out. Significant recent increases in multiple and non-regular partnerships – 

behaviours associated with increased risk for HIV – occurred in a range of countries; however, these may not 

translate into increased proportions of the population being exposed to increased HIV infection risk due to 

increases in condom use that occurred at the same time. On the other hand, this increase in condom use during 

sexual intercourse with non-regular partners may not translate into lower proportions of the population being 

exposed to HIV risks due to larger proportions of the sexually active population engaging in non-regular sex. 

These results improve our understanding of trends in sexual behaviour in eastern and southern Africa during a 

period of rapid expansion of ART services (objective 2 of this thesis) and underscore that no single behaviour 

is inherently ‘risky’. Instead, sexual behaviour should be considered in a comprehensive way, considering both 

factors that increase HIV infection risks and protective measures that may be implemented. This principle 

applies to defining priority populations for HIV prevention cascades. For instance, a priority population for PrEP 

may include young women who engage in condomless sex with non-regular partners instead of just those who 

have non-regular partners. 

 

While previously proposed models for HIV prevention cascades considered perceiving a risk for HIV infection 

as a necessary step to be motivated to engage in HIV prevention behaviour, the prevention cascade framework 

proposed in this thesis considers motivation for HIV prevention more broadly, with HIV risk perception being 

one determinant of this motivation. This is supported by the results of the studies presented in chapters 5 and 
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6. Both studies considered HIV risk perception longitudinally using data from a general-population cohort study 

collected over a ten-year period in eastern Zimbabwe. In chapter 5, perceived HIV infection risk was tested for 

association with actual HIV infection risk. While an association between risk perception and HIV acquisition 

was found, indicating a degree of accuracy in perceptions, there were considerable gaps in the accuracy of 

perceptions and, even when individuals recognised their risks, the high HIV incidence in this group underlines 

that individuals face barriers to implementing protective measures. This is further supported by results of the 

study presented in chapter 6 in which longitudinal associations between changes in risk perception and condom 

use were examined. The study found that increasing risk perception was associated with increasing condom use 

and increasing condom use was associated with decreased risk perception, suggesting a downward adjustment 

of risk perception after implementing protective behaviour. These findings support hypothesised causal links 

between risk perceptions and protective behaviours, but fractions of change in condom use in the population 

attributable to change in risk perception were small. Analyses of chapters 5 and 6 fulfil objective 3 of this thesis 

by determining the importance and accuracy of HIV risk perception for HIV prevention and highlight that HIV 

risk perception should be considered one determinant of HIV prevention behaviour among a range of factors. 

Considering only risk perception as a step in the HIV prevention cascade to capture motivation for using a HIV 

prevention method would ignore these other factors and may promote an overly simplistic view on HIV 

prevention behaviour.  

 

The complexity of determinants of HIV prevention behaviour is illustrated by results of the study presented in 

chapter 7. While chapters 4-6 focused on individual behaviour and risk perception as a social-cognitive 

determinant of behaviour, chapter 7 considered poverty as a structural determinant of HIV prevention 

(objective 4 of this thesis). The study analysed the effects of a CT intervention in eastern Zimbabwe by 

combining data from a cRCT and a general-population survey conducted in the same communities at the same 

time. The study adds to the growing body of evidence that CT programmes can have a range of unintended 

effects relevant for HIV prevention. In this CT intervention, which aimed at improving young children’s health 

and education, young people living in households receiving CTs were less likely to report sex in the past 30 

days, women were more likely to report condom use, and young males were more likely to report multiple 

partners, illustrating that CTs can have both positive and negative effects for HIV prevention. CTs improved 

school enrolment and mental health, which may partially explain effects on sexual behaviour. These diverse 

effects of CTs illustrate the importance of poverty as a determinant of risk of HIV infection, so alleviating 

poverty may prevent people from becoming part of priority populations for HIV prevention cascades, as well 

as a determinant of lack of motivation, access, and effective use of HIV prevention methods. Particularly, 

poverty may represent an economic barrier to accessing prevention methods and may limit the ability to 

negotiate partner support for using prevention methods such as condoms and PrEP. The result of increased 

multiple partnerships among young men found in this study also illustrates that reductions in poverty can make 
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behaviours associated with increased HIV/STI risk more common, underscoring that effects of improving 

economic situations can differ by sex.  

 

Studies presented in chapters 4-7 accompanied the development of the HIV prevention cascade framework 

presented in this thesis. In chapter 8, the current state of HIV prevention in eastern Zimbabwe was described 

with the framework using, for the first time, data that were collected in a general-population survey with 

measures specifically designed for prevention cascades, demonstrating the value of the prevention cascade 

concept (objective 5 of this thesis). The study found that behaviours associated with increased risk for HIV were 

widespread and use of HIV prevention methods was limited. HIV prevention cascades for VMMC and condoms 

illustrate large gaps in motivation and effective use. PrEP cascades illustrate that use is limited mainly by gaps 

in motivation due to lack of knowledge of PrEP. The full utility of the HIV prevention cascade as a tool to 

identify gaps in prevention efforts was exemplified by the full cascade framework estimated for condom use in 

age-disparate relationships between young women and older men. Young women with older regular partners 

and older men with younger partners exhibit lack of motivation for using condoms and lack of effective condom 

use even when motivated and reporting access. Underlying these gaps in motivation and effective use are a 

range of factors, including lack of risk perception, negative perceptions about using condoms, negative social 

norms, lack of training and self-efficacy, and no partner support. This case study illustrates that measuring the 

full HIV prevention cascade framework is feasible, that specific targets for interventions can be identified with 

the framework, and that a comprehensive and multi-level approach to HIV prevention is necessary to improve 

effective use of prevention methods.  

 

9.3 HIV prevention cascades: A critical discussion 
 

The HIV prevention cascade framework presented in this thesis represents a consensus found among a diverse 

range of stakeholders, pacifying conflicts between different requirements for a prevention cascade model, but 

the model has limitations. Garnett and colleagues proposed that HIV prevention cascades should have HIV 

infections averted as the endpoint [173]. Due to the data and methodological requirements for estimating HIV 

infections averted, in discussions with policy makers, programme planners, and healthcare workers, this was 

widely considered impractical for most settings, impeding the use of HIV prevention cascades. However, 

incorporating a measure of impact of HIV prevention use – infections averted – has advantages that the 

cascade model proposed in this thesis lacks. The presentation of the Garnett et al. cascades with scales of ‘per 

1000 HIV infections averted’ quantifies the number of HIV infections not averted due to gaps in the cascade 

and so the prevention impact of reducing gaps in the cascade. This is a powerful message, further supporting 

the advocacy function of the cascade, and allows for planning HIV prevention programmes and interventions 

in more detail, including their expected impact and the costs linked to this impact (i.e. costs per HIV infection 

averted).  
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While the HIV prevention cascade proposed in this thesis does not incorporate a measure of impact of HIV 

prevention use and uses a simpler scale than the Garnett et al. model, this is similar to the widely used HIV 

treatment cascade that focuses on HIV testing, treatment initiation, and viral suppression through treatment 

adherence that does not quantify the impact of HIV treatment. This simplification facilitates the widespread use 

of the prevention cascade concept and also the attachment of aspirational goals, which have been crucial in 

driving the scale-up of programmes for HIV treatment but also in other areas, such as immunisation and 

education [260]. However, it is important to note that the HIV prevention cascade of this thesis can be 

integrated in mathematical models to estimate the prevention impact of reducing gaps in cascade steps and 

increasing effective use of HIV prevention methods, as already suggested in early HIV prevention cascade 

proposals [264]. This has been done for HIV treatment for which mathematical modelling studies have 

incorporated the treatment cascade and evaluated the effects of improving movement of individuals along the 

cascade on health outcomes among PLHIV and population-level HIV incidence in a range of settings [237,250-

255]. Such an approach could be similarly taken for the HIV prevention cascade and, as part of the Manicaland 

Prevention Cascade Study, mathematical modelling studies are being implemented that incorporate the HIV 

prevention cascade model proposed in this thesis.  

 

Such mathematical modelling studies of HIV prevention cascades could capture population dynamics more 

accurately than the prevention cascade framework presented in this thesis. The HIV treatment cascade model 

has been criticised as representing a non-linear process in a linear way and does not represent the dynamic 

movement of individuals along cascade steps [211,221,229,238,597]. Dynamic mathematical modelling has 

addressed this criticism by incorporating movement along the treatment cascade and drop-out and re-entry 

into the cascade at different steps [237,251-253] (which has been referred to as ‘side entry’ into the cascade 

[237]). The HIV prevention cascade has similarly been criticised for its lack of dynamism [598]. The HIV 

prevention cascade of motivation, access, and effective use is applied to a priority population that could benefit 

from the use of prevention methods, so a population that is at some risk of HIV infection. An individual’s risk 

of HIV infection, needs for HIV prevention, and ability to use HIV prevention methods vary over time due to 

changes in behaviour and relationships and, particularly in sub-Saharan Africa, there is considerable population 

movement, affecting individuals’ risks and behaviour in diverse ways [599]. The HIV prevention cascade 

represents a snapshot of a population at one point in time and therefore cannot capture these population 

dynamics; however, dynamic epidemiological mathematical models that incorporate the HIV prevention 

cascade framework, as currently under development in relation to the Manicaland Prevention Cascade Study, 

would be able to represent changes in individuals’ risks and behaviour and thus show long-term population 

effects of interventions affecting steps in the HIV prevention cascade.  
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A further approach to capture population dynamics more accurately is to adopt a cohort rather than cross-

sectional perspective. Longitudinal HIV treatment cascades have been estimated for high- and low-income 

settings [240-242,600]. These cascades were able to demonstrate movement across cascade steps, cyclical 

patterns of care engagement, loss to follow-up, including due to mortality, and re-engagement with care, and 

changes in health outcomes (i.e. different levels of viral suppression). For Rwanda, a national cascade was able 

to track individuals through the health system and demonstrated that a loss-of-follow-up may represent a 

continuation of care at a different health facility [224]. These studies combine different data sources that are 

not necessarily connected, including individual patient cohorts, surveillance data and clinical records, and 

health facility surveys, but have to be connected to represent transitions across cascade steps, similar to 

dynamic modelling studies of the HIV treatment cascade [237]. A longitudinal approach could be adopted for 

the HIV prevention cascade in a similar way, particularly where longitudinal cohort data on individuals are 

available. This may be a useful framework for assessing prevention interventions that are evaluated with data 

collected before and after the intervention to track the impact on population cascades for individuals affected 

by the intervention. A combination of data sources could be utilised [225,249,275], as done for longitudinal 

treatment cascades. For example, population-based survey data could be combined with clinical data for 

biomedical prevention methods such as PrEP and VMMC.  

 

The criticism of the HIV treatment and prevention cascade that the dynamic movement of individuals along 

and in and out of the cascade cannot be represented in these frameworks can partially be resolved by more 

clearly distinguishing between the concept of a cascade and of a continuum and being more explicit about the 

purpose of these concepts. The terms continuum and cascade are often used interchangeably but represent 

different concepts [221,229]. A continuum represents a process in a dynamic and bidirectional way. A cascade 

is a snapshot, or cross-section, of a situation at one point in time and is by definition static. The HIV treatment 

cascade has proved to be useful to evaluate and monitor the state of HIV care services despite it being unable 

to evaluate patterns of dis- and re-engagement with care [238,241]. It is a summary of diagnosis, care, and 

treatment for HIV in a population and does not aim to be dynamic. Similarly, the HIV prevention cascade model 

presented in this thesis aims to represent the state of HIV prevention in a population at a given time. This model 

can be expanded into an HIV prevention continuum to improve the understanding of how individuals’ risks, 

motivation, access, and effective use of prevention methods change over time and thus further informing how 

to best address gaps in the cascade. Several previous proposals for HIV prevention cascades, particularly for 

PrEP, adopt a continuum perspective with a continuous cycle of HIV testing and re-testing [248,261,266,267].  

 

The focus on HIV testing in earlier proposals of the HIV prevention cascades represents attempts to create 

prevention cascades that are as closely aligned with the treatment cascade as possible [248,249,261]. While 

HIV testing is an important part of HIV prevention programming in that it provides counselling and linkage to 

prevention services [601], these models offer only insight into the population of those diagnosed HIV-negative, 
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not those at risk of HIV infection. The recognition that HIV prevention, as opposed to HIV treatment, is more 

a behavioural than a clinical phenomenon creates challenges. One strength of the HIV treatment cascade is that 

it requires relatively few data points that are often available from routine clinical surveillance [238], although 

there are challenges [597]. While some data for HIV prevention cascades for biomedical interventions (e.g. 

VMMC and PrEP) may be routinely collected in healthcare settings, prevention cascades require additional 

data that may not be routinely available. However, current UNAIDS recommendations for monitoring 

indicators for HIV prevention rely heavily on behavioural and population-based surveys [398]. For instance, 

for condom use during last “high-risk sex” (with a non-married, non-cohabiting partner), population-based 

surveys such as DHS are recommended for measurement and the measurement frequency is indicated as three 

to five years [398]. It is therefore acknowledged that monitoring of HIV prevention may not be feasible through 

data as routinely collected as for HIV testing. However, these recommendations focus on use of prevention 

methods and have to be expanded to cover motivation and access. Moreover, it may be feasible to collect data 

on motivation and access within healthcare settings during HIV testing and counselling. Guidelines for HIV 

testing recommend that those testing negative receive counselling on behavioural risk reduction and condom 

use and are linked to VMMC and PrEP services where appropriate [601]. Anonymised data on HIV prevention 

cascades could be collected during such consultations.  

 

The fact that HIV prevention is a behavioural phenomenon creates further challenges for HIV prevention 

cascades. Prevention cascades are most easily applicable to HIV prevention technologies (such as VMMC, 

PrEP, and male and female condoms) given that its motivated by the success of the HIV treatment cascade 

(which covers a biomedical technology). In light of this, it is no surprise that the prevention cascade concept 

was first applied to PrEP [264] and there has been a proliferation of PrEP cascade models [266,267,269-271]. 

However, behavioural responses unrelated to HIV prevention technologies – reductions in number of sexual 

partners and non-regular partners, delaying sexual debut, and abstinence – have played a key role in reducing 

numbers of new HIV infections in several countries in sub-Saharan Africa, with the most convincing evidence 

for Uganda [20,24-27] and Zimbabwe [27-29]. These behavioural prevention strategies may be more difficult 

to capture with the proposed HIV prevention cascade framework, but a prevention cascade framework may still 

be useful to evaluate the gaps in such prevention approaches and the barriers to implementing these approaches 

individuals may face. Particularly ‘access’ may not be applicable to these prevention approaches, although it 

could be defined as access to counselling services. The Manicaland Prevention Cascade Study is gathering data 

that could be used to estimate behavioural prevention cascades and Table 9.1 provides examples of how cascade 

steps could be defined. However, the feasibility and utility of using cascades for behavioural prevention 

approaches remain to be demonstrated and there are likely to be considerable problems with social desirability 

bias.  
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Table 9.1: Survey measurement and definitions for behavioural HIV prevention cascades. 
Prevention cascade Motivation Effective use 
Having only one 
regular partner 

Measurement: Do you plan to start sticking 
to one partner or stop having sex? 
 
Definition: Plans to stick to one partner.  

Measurement: Are you currently sticking to 
one regular sexual partner or not having sex. 
 
Definition: Has only one regular partner.  

Abstinence Measurement: Do you plan to start sticking 
to one partner or stop having sex? 
 
Definition: Plans to stop having sex. 

Measurement: Are you currently sticking to 
one regular sexual partner or not having sex. 
 
Definition: Does not have sex. 

 

 

9.4 The future of HIV prevention cascades in public health and research 
 

As alluded to in the previous section, criticism of the HIV prevention cascade has often been similarly raised 

against the HIV treatment cascade. Estimating the denominator for individuals at risk of HIV infection for the 

HIV prevention cascades is challenging [175] but there are also challenges with estimating the number of PLHIV 

as the denominator for the first step of the HIV treatment cascade [597]. This problem especially affects 

treatment cascades estimated for key populations [245-247]. The problem of estimating the denominator for 

the cascade has also been noted for cascade frameworks for different diseases such as malaria [191]. Issues of 

populations not being stable over time, creating challenges for estimating all steps in the cascade [238], and not 

behaving in a linear way, with patterns of dis- and re-engagement [211,238,597], have been discussed in the 

context of the treatment cascade and have led to innovative approaches to estimate more dynamic and 

longitudinal treatment cascades [237,241,600]. Moreover, while data for the HIV treatment cascade are often 

available from routine surveillance and clinical records, there are considerable variations in measurement of 

treatment cascades and challenges in the accuracy of these data [231,238]. It has also been proposed to extend 

the most widely used HIV treatment cascade beyond the 90-90-90 with a ‘fourth 90’ of quality of life [243], 

which would require additional data not routinely collected.  

 

These challenges in data collection for and estimation of HIV treatment cascade have not stopped the cascade 

from becoming the central concept for monitoring and evaluating HIV care services globally and for identifying 

interventions to improve these services [215,222,223,225,226,230-233]. Problems with measuring and 

estimating HIV prevention cascades should similarly not prevent policy makers and programme planners from 

using the HIV prevention cascade concept for improving the design and evaluation of prevention programmes 

and interventions. In fact, examples of policy makers and programme planners using the prevention cascade 

concept are emerging. In Kenya, programmatic data on FSW were used to estimate HIV prevention cascade at 

the national, sub-national, and implementation level [602,603], integrating individual and structural 

approaches to HIV prevention. In Ukraine, the national needle and syringe programme for PWID has been 

evaluated with bio-behavioural surveillance data using the prevention cascade concept [604].  
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In Zimbabwe, the workshop held in Harare in 2017 on HIV prevention cascades was instrumental in initiating 

consultations on how to best integrate the HIV prevention cascade framework in national HIV prevention policy 

and programmes. During a workshop organised by the National AIDS Council of Zimbabwe in 2019 [605], this 

institutionalisation of the prevention cascade focused on how the framework can be a tool for advocacy, support 

routine measurement and evaluation efforts, and shape the development of the 2021-2025 National Strategic 

Plan. A mix of data sources was explored to estimate cascades to identify gaps in prevention programmes, 

evaluate trends in programmes over time, and guide geographic prioritisation. It is planned that the HIV 

prevention cascade framework will be used in the National Strategic Plan to track progress against new HIV 

prevention targets that will be set for 2025. As a result of this workshop, brief guidance on how to estimate HIV 

prevention cascades in Zimbabwe and an online tool for HIV prevention cascades are being developed. 

 

These applications of the HIV prevention cascade illustrate that countries and implementing organisations do 

not wait for there to be a universally accepted and standardised model for the HIV prevention cascades. Instead, 

prevention cascades models are adapted to local circumstances and needs, and creative ways are found to use 

existing data. This may partly reflect lack of global leadership. While UNAIDS organised a consultation on HIV 

prevention cascades in May 2018 [606] and while a meeting on programmatic targets for 2025 at UNAIDS in 

March 2019 considered HIV prevention cascades [607], UNAIDS – the primary technical advisory body at the 

UN for HIV – has, as of September 2019, not published global guidelines for HIV prevention cascades. 

Continuing debates about prevention cascades may mean that it is not possible or desirable to create one 

standardised cascade [175]. Standardisation has advantages for routine use and comparability and is necessary 

for global targets analogous to 90-90-90, but the most important goal is to improve HIV prevention efforts and 

the HIV prevention cascade could support this. As countries and organisations adopt and adapt HIV prevention 

cascades to support planning and evaluation of prevention programmes, it is important that learned lessons are 

shared. In the absence of global leadership from UNAIDS, research conferences are particularly important as a 

forum to share experiences with HIV prevention cascades and provide links between public health and research 

communities [175]. 

 

The HIV prevention cascade concept could guide research, similar to the HIV treatment cascade, for example 

for systematic reviews [215,223,230-233]. Moreover, research is necessary to evaluate existing data and new 

measures for HIV prevention cascades [175]. The prevention cascade needs to be integrated into mathematical 

modelling studies to estimate the long-term impact of reducing gaps in cascades and more dynamic prevention 

cascade models, including longitudinal cascades, need to be developed and evaluated. The Manicaland 

Prevention Cascade Study will provide crucial insights into the measurement, estimation, and evaluation of HIV 

prevention cascades. The Manicaland Cascade Study collects data on different measures for the same HIV 

prevention cascades and future work is needed to evaluate the impact of different measures on estimated 

prevention cascades. This may be particularly relevant for measures of access. The HIV prevention cascade 
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analyses presented in chapter 8 indicated only small gaps in access to prevention methods. Future research is 

needed to evaluate in how far this represents an underestimate of the challenges individuals face when wanting 

to access prevention methods.  

 

To routinely collect data on HIV prevention cascades in population-based or behavioural surveys – and 

possibly in clinical settings –, simple measures are needed as there is often limited space to include a range of 

questions on HIV prevention. The Manicaland Prevention Cascade Study should make recommendations on 

ideal single-question measures. However, research is needed to validate these measures. Motivation, access, 

and effective use are complex concepts that could be represented with multi-item scales. Such scales need to be 

compared to single-item measures to evaluate in how far such simple, binary measures may bias conclusions 

about gaps in prevention efforts. A key component of these recommendations on measures of prevention 

cascades is a measure for motivation. Motivation is largely absent from current HIV prevention indicators [398] 

and motivation was commonly omitted as a cascade steps in examples of HIV prevention cascade 

institutionalisations by countries, including Zimbabwe [605]. However, preliminary analyses of the Manicaland 

Prevention Cascade Study presented in this thesis found large gaps in motivation to use prevention methods, 

underscoring the importance of this step in the prevention cascade and the potential of this cascade step to 

further improving understanding of gaps in effective use of prevention methods.  

 

Future work is also necessary to evaluate methods for estimating HIV prevention cascades. The analyses 

presented in chapter 8 estimated HIV prevention cascades with confidence intervals, but these estimates of 

uncertainty treated each cascade step in isolation. Other methods, such as the continuous ratio model [238], 

may be utilised to estimate HIV prevention cascades in which uncertainty estimates for cascade steps account 

for uncertainty in estimating preceding steps. Research can also support efforts to make the prevention cascade 

a more accessible tool by developing platforms and software with which prevention cascades can be easily 

estimated, including at sub-national level. This process could be guided by the example of the Spectrum 

software [398,608], which represents an accessible tool for estimating key HIV indicators, including the HIV 

treatment cascade. In addition to generating and testing tools to easily estimate HIV prevention cascade, 

research can demonstrate how intervention design can be guided by HIV prevention cascades, linking research 

and public health efforts. Examples of how prevention cascades can be used to design and evaluate 

interventions are provided by the interventions implemented as part of the Manicaland Prevention Cascade 

Study [440].   
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9.5 Conclusion 
 

In 1973, WHO guidelines on a “resource allocation model for public health planning” [179] drew on the 

experience with TB control [176-178] and recognised the benefits of applying “linear programming techniques” 

to improve public health. Halfdan Mahler, who became Director-General of WHO later that year, wrote [179]:  

 

Although a formidable task lies ahead in developing an adequate methodology for such a holistic 

approach to health planning, as well as in collecting relevant data to improve the sensitivity and 

accuracy of the model assumptions, it is of the utmost importance that the momentum gained 

should be preserved through the progressive application of model methodology to the decision 

process in service projects. Indeed, it would seem all too obvious that, if these techniques are not 

rapidly adopted for the broader purpose of general health planning, the highly promising efforts 

made in the field of tuberculosis […] will soon take their place in the annals of public health as yet 

another empty academic exercise. 

 

This linear programming technique – the cascade – has had a strong impact in different areas of public health, 

most notably in the form of the HIV treatment cascade. The HIV treatment cascade has been guiding the design 

of HIV treatment programmes and interventions by identifying gaps in treatment services. It has been serving 

the evaluation and monitoring of HIV treatment services as well as the advocacy for investments in HIV 

treatment. As such, it has become a unifying framework for policy makers, programme planners, researchers 

and civil society alike, and the 90-90-90 targets in particular have become a shared language. 

 

This thesis proposed a cascade framework for HIV prevention and illustrated how this HIV prevention cascade 

has the potential to, similar to the HIV treatment cascade, assist in the planning, monitoring, and improved 

delivery of HIV prevention programmes and interventions. While a standardised framework has benefits, this 

may not be attainable, particularly in light of lack of global leadership, and it is most important that countries, 

organisations, and researchers continue to move the prevention cascade forward by sharing experiences with 

using prevention cascades to plan and evaluate prevention programmes and interventions and explore new 

ways to measure prevention cascades. If adopted, adapted, and evaluated, the HIV prevention cascade has the 

potential to improve global HIV prevention efforts and bring about much-needed reductions in HIV incidence. 

Recent applications of the prevention cascade by countries and organisations are encouraging indications that 

this framework will not remain, as Dr Mahler feared, “yet another empty academic exercise” [179].  
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Appendix A 
Publications 

A.1 Overview of appendix A 

 

Modified versions of chapters 2, 4, and 5 have been published in peer-reviewed journals. These publications, 

referenced below, are provided in this appendix.  

 
Schaefer R, Gregson S, Fearon E, Hensen B, Hallett TB, Hargreaves JR. HIV prevention cascades: a unifying framework to 
replicate the successes of treatment cascades. The Lancet HIV 2019; 6(1): e60-e66. 
 
Schaefer R, Gregson S, Benedikt C. Widespread changes in sexual behaviour in eastern and southern Africa: Challenges 
to achieving global HIV targets? Longitudinal analyses of nationally representative surveys. Journal of the International 
AIDS Society 2019; 22(6):e25329. 
 
Schaefer R, Thomas R, Nyamukapa C, Maswera R, Kadzura N, Gregson S. Accuracy of HIV Risk Perception in East 
Zimbabwe 2003-2013. AIDS and Behavior 2019;23(8):2199-2209. 10.1007/s10461-018-2374-0. 
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Appendix B 
Additional information on the development of 

the HIV prevention cascade framework 

B.1 Overview of appendix B 
 

The development of the HIV prevention cascade framework presented in this thesis was supported by a series 

of meetings by the London HIV Prevention Cascade Working Group and a stakeholder consultation and 

technical workshop in Harare, Zimbabwe, 31 July – 2 August 2019. This appendix provides the Terms of 

Reference of the London Working Group, which lists core members of the Working Group, and the report of 

the Harare Workshop, which lists all meeting participants.  
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B.2 Terms of Reference of the London Working Group 
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B.3 Report of the Harare Workshop 
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Appendix C 
Additional data and results for chapter 7 

C.1 Overview of appendix C 
 

This appendix provides additional data and results for the study on the effects of the CT intervention of the 

Manicaland Trial presented in chapter 7 of this thesis. These include additional results by type of CT 

intervention (CCT and UCT), by type of household (male- and female-headed), and over time (during and after 

the Trial). 
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C.2 Additional results by type of CT intervention (CCT and UCT  
 

In this section, additional results of analyses by type of CT (CCT and UCT) are presented. Table C.1 and Table 

C.2 provide additional results (including sample sizes and p-values) for analyses of effects of CTs by type of CT 

among young people against the original control group, supporting Table 7.13 in chapter 7. Table C.3 and Table 

C.4 provide results by type of CT against the synthetic comparison groups, supporting Table 7.14 in chapter 7.  

 

In the main analyses presented in chapter 7, results for older individuals by type of CT intervention are not 

presented. Results for the effects of CCTs on older individuals are presented in Table C.5 and effects of UCTs 

on older individuals are presented in Table C.6. Table C.7 and Table C.8 show the results of these analyses 

when compared against the synthetic comparison groups. 
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Table C.1: Effects of conditional cash transfers on young people (15-29 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 Ctrl CCT CCT vs. ctrl (reference) Ctrl CCT CCT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 7/156 (4.49) 16/199 (8.04) 1.91 (-3.31, 7.14) 0.473 20/126 (15.9) 34/193 (17.6) 3.32 (-4.15, 10.8) 0.384 
Had sex in past 30 days 41/57 (71.9) 31/58 (53.5) -15.3 (-33.6, 3.04) 0.102 82/110 (74.6) 99/145 (68.3) -6.63 (-18.0, 4.77) 0.254 
Condom use (last sex) 21/57 (36.8) 29/58 (50.0) 8.42 (-8.43, 25.3) 0.327 19/110 (17.3) 24/145 (16.6) -0.03 (-9.16, 9.09) 0.994 
Multiple partners (past 12 months) 10/57 (17.5) 15/58 (25.9) 7.10 (-8.32, 22.5) 0.367 0/110 (0.00) 3/144 (2.08) NA [b]   
Transactional sex [c] 3/57 (5.26) 2/57 (3.51) -1.37 (-8.82, 6.08) 0.719 0/110 (0.00) 2/145 (1.38) NA [b]   
Has a partner 5+ years older      65/109 (59.6) 85/140 (60.7) 0.27 (-12.0, 12.5) 0.966 
Secondary outcomes 
Psychological distress [d] 29/232 (12.5) 27/266 (10.2) -1.15 (-9.34, 7.04) 0.783 52/225 (23.1) 52/311 (16.7) -5.14 (-11.8, 1.51) 0.130 
Self-efficacy [e] 188/232 (81.0) 220/266 (82.7) 1.66 (-7.63, 11.0) 0.726 176/225 (78.2) 263/311 (84.6) 3.01 (-7.44, 13.5) 0.572 
Risk perception [f] 28/230 (12.2) 28/266 (10.5) -0.17 (-7.99, 7.65) 0.966 47/220 (21.4) 73/302 (24.2) 4.12 (-2.92, 11.2) 0.251 
Had HIV test in past 12 months 41/232 (17.7) 29/265 (10.9) -4.16 (-11.5, 3.17) 0.266 98/225 (43.6) 111/310 (35.8) -4.88 (-12.6, 2.84) 0.215 
Is currently enrolled in school [a] 101/156 (64.7) 143/199 (71.9) 13.0 (5.19, 20.7) 0.001 82/126 (65.1) 129/193 (66.8) -2.25 (-12.9, 8.45) 0.681 
Alcohol use [g] 34/232 (14.7) 29/266 (10.9) -0.68 (-6.01, 4.64) 0.801 0/225 (0.00) 1/311 (0.32) NA [b]   
Smokes cigarettes 20/232 (8.62) 16/266 (6.02) -0.68 (-5.15, 3.80) 0.767 1/225 (0.44) 0/311 (0.00) NA [b]   
Takes recreational drugs 26/232 (11.2) 24/265 (9.06) -0.02 (-5.57, 5.54) 0.996 1/225 (0.44) 1/311 (0.32) NA [b]   
Ctrl: Control; CCT: Conditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CCT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.2: Effects of unconditional cash transfers on young people (15-29 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 Ctrl UCT UCT vs. ctrl (reference) Ctrl UCT UCT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 7/156 (4.49) 12/192 (6.25) 0.67 (-4.73, 6.06) 0.809 20/126 (15.9) 31/156 (19.9) 2.15 (-5.73, 10.0) 0.593 
Had sex in past 30 days 41/57 (71.9) 38/64 (59.4) -8.13 (-24.6, 8.39) 0.335 82/110 (74.6) 98/137 (71.5) -4.13 (-15.8, 7.55) 0.488 
Condom use (last sex) 21/57 (36.8) 22/64 (34.4) -5.94 (-22.6, 10.7) 0.483 19/110 (17.3) 22/137 (16.1) -0.75 (-9.67, 8.17) 0.869 
Multiple partners (past 12 months) 10/57 (17.5) 16/64 (25.0) 9.16 (-5.32, 23.6) 0.215 0/110 (0.00) 4/137 (2.92) NA [b]   
Transactional sex [c] 3/57 (5.26) 2/64 (3.13) -0.32 (-4.08, 3.44) 0.868 0/110 (0.00) 2/137 (1.46) NA [b]   
Has a partner 5+ years older      65/109 (59.6) 79/124 (63.7) 5.71 (-7.05, 18.5) 0.380 
Secondary outcomes 
Psychological distress [d] 29/232 (12.5) 31/269 (11.5) -1.13 (-6.35, 4.09) 0.671 52/225 (23.1) 64/267 (24.0) 1.49 (-5.95, 8.93) 0.695 
Self-efficacy [e] 188/232 (81.0) 216/269 (80.3) 0.01 (-10.7, 10.7) 0.999 176/225 (78.2) 218/267 (81.7) -0.51 (-11.9, 10.9) 0.930 
Risk perception [f] 28/230 (12.2) 20/268 (7.46) -2.64 (-9.07, 3.8) 0.422 47/220 (21.4) 58/256 (22.7) 1.46 (-5.74, 8.66) 0.691 
Had HIV test in past 12 months 41/232 (17.7) 37/269 (13.8) -1.91 (-8.8, 4.98) 0.587 98/225 (43.6) 110/267 (41.2) -0.46 (-8.65, 7.74) 0.913 
Is currently enrolled in school [a] 101/156 (64.7) 138/192 (71.9) 10.9 (1.28, 20.5) 0.026 82/126 (65.1) 98/156 (62.8) 0.13 (-10.3, 10.5) 0.980 
Alcohol use [g] 34/232 (14.7) 35/269 (13.0) 0.27 (-5.08, 5.61) 0.922 0/225 (0.00) 1/267 (0.37) NA [b]   
Smokes cigarettes 20/232 (8.62) 20/268 (7.46) -0.40 (-4.78, 3.98) 0.858 1/225 (0.44) 0/267 (0.00) NA [b]   
Takes recreational drugs 26/232 (11.2) 23/268 (8.58) -2.15 (-8.27, 3.96) 0.490 1/225 (0.44) 0/267 (0.00) NA [b]   
Ctrl: Control; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (UCT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations.  
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.3: Effects of conditional cash transfers on young people (15-29 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 
2010-2011. 
 Males (15-29) Females (15-29) 
 S. ctrl CCT CCT vs. s. ctrl (reference) S. ctrl CCT CCT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 18/204 (8.72) 16/198 (8.08) -0.40 (-4.79, 3.99) 0.858 33/199 (16.5) 34/193 (17.6) 4.13 (-2.09, 10.3) 0.193 
Had sex in past 30 days 33/55 (58.2) 29/55 (53.7) -4.56 (-18.3, 9.18) 0.515 101/144 (70.1) 98/144 (67.4) -2.63 (-12.3, 7.04) 0.594 
Condom use (last sex) 26/55 (49.1) 28/55 (49.7) 0.54 (-8.61, 9.70) 0.907 16/144 (10.9) 23/144 (16.0) 5.08 (0.23, 9.93) 0.040 
Multiple partners (past 12 months) 12/55 (21.9) 15/55 (27.1) 5.17 (-13.8, 24.2) 0.594 0/143 (0.18) 3/143 (2.26) 2.08 (0.14, 4.02) 0.036 
Transactional sex [b] 2/54 (3.74) 2/54 (3.67) -0.07 (-5.76, 5.61) 0.980 1/144 (0.59) 2/144 (1.32) 0.73 (-0.88, 2.35) 0.375 
Has a partner 5+ years older      85/139 (60.5) 84/139 (60.8) 0.24 (-12.6, 13.1) 0.971 
Secondary outcomes 
Psychological distress [c] 39/261 (14.1) 27/261 (9.88) -4.21 (-12.0, 3.62) 0.292 62/310 (20.0) 52/310 (16.7) -3.36 (-9.44, 2.71) 0.277 
Self-efficacy [d] 212/261 (81.4) 215/261 (82.5) 1.04 (-3.73, 5.81) 0.670 274/310 (88.2) 263/310 (84.9) -3.30 (-7.54, 0.93) 0.126 
Risk perception [e] 28/261 (9.35) 26/261 (7.22) -2.14 (-8.97, 4.69) 0.540 79/301 (26.4) 72/301 (24.1) -2.30 (-9.50, 4.90) 0.531 
Had HIV test in past 12 months 27/260 (9.80) 29/260 (10.4) 0.63 (-4.70, 5.96) 0.817 107/309 (34.6) 111/309 (35.9) 1.23 (-3.06, 5.52) 0.575 
Is currently enrolled in school [a] 123/204 (61.1) 142/198 (71.7) 10.6 (3.28, 17.9) 0.004 115/199 (59.3) 129/193 (64.0) 4.72 (-1.36, 10.8) 0.128 
Alcohol use [f] 38/261 (14.6) 28/261 (10.1) -4.53 (-10.5, 1.45) 0.138 1/310 (0.67) 1/310 (0.46) -0.20 (-1.60, 1.19) 0.773 
Smokes cigarettes 21/261 (7.00) 15/261 (4.51) -2.49 (-5.25, 0.26) 0.076 0/310 (0.00) 0/310 (0.00) NA [g]   
Takes recreational drugs 24/260 (8.22) 23/260 (7.02) -1.20 (-4.05, 1.65) 0.410 0/310 (0.16) 1/310 (0.55) 0.39 (-0.78, 1.56) 0.512 
S. ctrl: Synthetic control; CCT: Conditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. The synthetic comparison group was determined through propensity 
score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CCT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each for each outcome were estimated from separate mixed-effects logistic regression model after propensity 
score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity score matching for the control group was implemented 
with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[c] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[d] Reporting that there are things that can be done to prevent HIV infection. 
[e] Perceiving a risk for HIV infection in the future. 
[f] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
[g] No regression model was estimated due to sample size limitations.  
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Table C.4: Effects of unconditional cash transfers on young people (15-29 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, 
Zimbabwe, 2010-2011. 
 Males (15-29) Females (15-29) 
 S. ctrl UCT UCT vs. s. ctrl (reference) S. ctrl UCT UCT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 18/196 (9.14) 12/188 (6.38) -2.30 (-7.27, 2.66) 0.363 29/157 (18.5) 31/156 (19.9) -0.24 (-5.08, 4.59) 0.921 
Had sex in past 30 days 42/60 (72.2) 36/60 (61.7) -10.5 (-20.9, -0.03) 0.049 100/137 (71.5) 98/137 (69.9) -1.66 (-13.8, 10.5) 0.789 
Condom use (last sex) 19/60 (30.4) 21/60 (32.8) 2.33 (-8.50, 13.2) 0.673 11/137 (7.86) 22/137 (16.0) 8.10 (1.20, 15.0) 0.021 
Multiple partners (past 12 months) 8/60 (12.9) 14/60 (24.5) 11.6 (-9.65, 32.8) 0.285 0/124 (0.00) 0/124 (0.00) NA [b]   
Transactional sex [c] 2/60 (2.69) 2/60 (2.66) -0.03 (-6.74, 6.68) 0.993 0/124 (0.00) 0/124 (0.00) NA [b]   
Has a partner 5+ years older 14/59 (25.1) 18/59 (31.2) 6.12 (-9.42, 21.7) 0.440 64/124 (51.7) 79/124 (63.7) 12.0 (1.07, 22.9) 0.031 
Secondary outcomes 
Psychological distress [d] 36/261 (13.1) 30/261 (10.8) -2.36 (-7.65, 2.92) 0.381 46/267 (16.8) 64/267 (23.6) 6.76 (-2.01, 15.5) 0.131 
Self-efficacy [e] 211/261 (81.1) 209/261 (80.4) -0.77 (-7.87, 6.34) 0.833 233/267 (87.1) 218/267 (81.7) -5.44 (-9.62, -1.25) 0.011 
Risk perception [f] 25/261 (9.74) 19/261 (7.22) -2.52 (-8.85, 3.82) 0.436 65/256 (25.9) 58/256 (22) -3.87 (-8.29, 0.56) 0.087 
Had HIV test in past 12 months 31/261 (11.1) 35/261 (12.5) 1.41 (-2.56, 5.37) 0.487 93/267 (35.1) 110/267 (40.5) 5.41 (-4.67, 15.5) 0.293 
Is currently enrolled in school [a] 123/196 (64.4) 135/188 (71.9) 7.46 (-0.84, 15.8) 0.078 91/157 (57.3) 98/156 (63.3) 6.00 (0.16, 11.8) 0.044 
Alcohol use [g] 32/261 (12.5) 33/261 (12.6) 0.08 (-5.61, 5.77) 0.979 2/267 (0.86) 1/267 (0.38) -0.48 (-1.86, 0.90) 0.495 
Smokes cigarettes 16/260 (6.18) 20/260 (7.69) 1.51 (-2.70, 5.72) 0.481 0/267 (0.00) 0/267 (0.00) NA [b]   
Takes recreational drugs 24/260 (8.54) 22/260 (6.77) -1.77 (-8.15, 4.60) 0.586 0/267 (0.00) 0/267 (0.00) NA [b]   
S. ctrl: Synthetic control; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young people (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes. The synthetic comparison group was determined through propensity 
score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (UCT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each for each outcome were estimated from separate mixed-effects logistic regression model after propensity 
score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity score matching for the control group was implemented 
with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] No regression model was estimated due to sample size limitations. 
[c] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.5: Effects of conditional cash transfers on older people (30-54 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (30-54) Females (30-54) 
 Ctrl CCT CCT vs. ctrl (reference) Ctrl CCT CCT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 84/92 (91.3) 95/108 (88.0) -3.37 (-11.7, 4.97) 0.428 152/300 (50.7) 159/337 (47.2) -1.72 (-9.37, 5.93) 0.659 
Condom use (last sex) 22/92 (23.9) 19/108 (17.6) -3.93 (-15.9, 8.08) 0.521 67/300 (22.3) 76/336 (22.6) 0.75 (-5.77, 7.26) 0.822 
Multiple partners (past 12 months) 13/92 (14.1) 11/108 (10.2) -4.35 (-13.4, 4.65) 0.344 5/300 (1.67) 1/337 (0.30) -1.21 (-2.69, 0.27) 0.110 
Transactional sex [a] 3/90 (3.33) 3/108 (2.78) 0.43 (-2.05, 2.91) 0.736 6/299 (2.01) 1/336 (0.30) -1.58 (-3.21, 0.05) 0.058 
Secondary outcomes 
Psychological distress [b] 16/94 (17.0) 15/108 (13.9) -6.60 (-17.4, 4.22) 0.232 118/301 (39.2) 114/340 (33.5) -7.11 (-17.1, 2.86) 0.162 
Self-efficacy [c] 73/94 (77.7) 78/108 (72.2) -4.60 (-19.6, 10.5) 0.549 220/301 (73.1) 235/340 (69.1) -3.73 (-10.8, 3.3) 0.298 
Risk perception [d] 12/80 (15.0) 8/99 (8.08) -6.24 (-15.9, 3.46) 0.207 100/254 (39.4) 115/275 (41.8) 2.91 (-5.44, 11.3) 0.494 
Had HIV test in past 12 months 30/94 (31.9) 24/108 (22.2) -8.98 (-21.6, 3.68) 0.164 145/301 (48.2) 158/340 (46.5) -0.94 (-9.18, 7.30) 0.823 
Alcohol use [e] 38/94 (40.4) 39/108 (36.1) -1.97 (-16.6, 12.7) 0.792 2/301 (0.66) 6/340 (1.76) 0.90 (-0.75, 2.55) 0.284 
Smokes cigarettes 32/94 (34.0) 32/108 (29.6) -3.44 (-18.0, 11.1) 0.644 2/300 (0.67) 4/340 (1.18) 0.35 (-0.88, 1.58) 0.577 
Takes recreational drugs 35/94 (37.2) 28/108 (25.9) -9.97 (-25.2, 5.25) 0.199 1/301 (0.33) 4/338 (1.18) 0.42 (-0.74, 1.59) 0.476 
Ctrl: Control; CCT: Conditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (30-54 years) who had sex before for primary outcomes and all older people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CCT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.6: Effects of unconditional cash transfers on older people (30-54 years), Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Males (30-54) Females (30-54) 
 Ctrl UCT UCT vs. ctrl (reference) Ctrl UCT UCT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 84/92 (91.3) 112/131 (85.5) -6.03 (-14.6, 2.57) 0.169 152/300 (50.7) 175/359 (48.8) -1.31 (-8.94, 6.33) 0.737 
Condom use (last sex) 22/92 (23.9) 29/131 (22.1) -1.43 (-13.4, 10.5) 0.814 67/300 (22.3) 84/359 (23.4) 1.45 (-5.35, 8.24) 0.676 
Multiple partners (past 12 months) 13/92 (14.1) 13/132 (9.85) -3.44 (-12.6, 5.68) 0.460 5/300 (1.67) 11/358 (3.07) 0.18 (-1.64, 2.01) 0.843 
Transactional sex [a] 3/90 (3.33) 3/132 (2.27) -0.71 (-5.41, 4.00) 0.769 6/299 (2.01) 17/358 (4.75) 1.37 (-1.49, 4.24) 0.348 
Secondary outcomes 
Psychological distress [b] 16/94 (17.0) 26/135 (19.3) -1.38 (-12.8, 10.1) 0.814 118/301 (39.2) 140/361 (38.8) -1.15 (-8.55, 6.26) 0.761 
Self-efficacy [c] 73/94 (77.7) 89/135 (65.9) -13.2 (-28.2, 1.72) 0.083 220/301 (73.1) 254/361 (70.4) -2.68 (-9.59, 4.23) 0.448 
Risk perception [d] 12/80 (15.0) 11/119 (9.24) -6.21 (-17.7, 5.24) 0.288 100/254 (39.4) 106/303 (35.0) -5.01 (-13.2, 3.12) 0.227 
Had HIV test in past 12 months 30/94 (31.9) 44/134 (32.8) 2.90 (-10.8, 16.7) 0.679 145/301 (48.2) 180/361 (49.9) 2.23 (-5.45, 9.91) 0.569 
Alcohol use [e] 38/94 (40.4) 65/135 (48.2) 7.56 (-5.94, 21.1) 0.273   NA [f]   
Smokes cigarettes 32/94 (34.0) 48/135 (35.6) -0.98 (-14.1, 12.2) 0.884   NA [f]   
Takes recreational drugs 35/94 (37.2) 35/134 (26.1) -11.9 (-24.6, 0.84) 0.067   NA [f]   
Ctrl: Control; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (30-54 years) who had sex before for primary outcomes and all older people for secondary outcomes. 
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (UCT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each outcome were estimated from separate mixed-effects logistic regression model, controlling for age and wealth 
index quarters (not shown), with study site and treatment cluster random effects.  
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
[f] No regression model was estimated due to sample size limitations. 
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Table C.7: Effects of conditional cash transfers on older people (30-54 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 
2010-2011. 
 Males (30-54) Females (30-54) 
 S. ctrl CCT CCT vs. s. ctrl (reference) S. ctrl CCT CCT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 90/104 (87.5) 92/104 (89.3) 1.84 (-6.52, 10.2) 0.667 183/334 (54.4) 157/334 (47.9) -6.57 (-10.2, -2.99) <0.001 
Condom use (last sex) 10/104 (8.44) 17/104 (15.9) 7.43 (-5.08, 19.9) 0.244 47/333 (13.5) 74/333 (21.9) 8.47 (-0.92, 17.8) 0.077 
Multiple partners (past 12 months) 15/104 (13.7) 9/104 (9.53) -4.19 (-12.0, 3.66) 0.295 1/334 (0.37) 1/334 (0.33) -0.04 (-0.99, 0.91) 0.932 
Transactional sex [a] 5/104 (0.93) 3/104 (1.15) 0.22 (-2.91, 3.36) 0.889 3/333 (0.76) 1/333 (0.30) -0.46 (-1.82, 0.90) 0.505 
Secondary outcomes 
Psychological distress [b] 16/104 (15.0) 14/104 (12.2) -2.83 (-9.33, 3.67) 0.393 120/336 (35.7) 113/336 (33.2) -2.50 (-11.2, 6.21) 0.574 
Self-efficacy [c] 96/104 (93.8) 76/104 (77.8) -16.1 (-28.7, -3.42) 0.013 282/336 (84.1) 232/336 (69.1) -15.0 (-21.3, -8.70) <0.001 
Risk perception [d] 11/96 (10.1) 8/96 (6.71) -3.43 (-13.8, 6.96) 0.518 109/273 (39.8) 114/273 (42.0) 2.25 (-6.64, 11.1) 0.619 
Had HIV test in past 12 months 25/104 (23.6) 23/104 (22.9) -0.65 (-12.0, 10.7) 0.911 162/336 (47.8) 155/336 (46.7) -1.18 (-8.94, 6.58) 0.766 
Alcohol use [e] 53/104 (54.8) 36/104 (33.7) -21.1 (-42.2, 0.03) 0.050   NA [f]   
Smokes cigarettes 33/104 (32.9) 30/104 (27.6) -5.28 (-19.9, 9.36) 0.480   NA [f]   
Takes recreational drugs 36/104 (33.0) 25/104 (20.8) -12.2 (-35.3, 11.0) 0.303   NA [f]   
S. ctrl: Synthetic control; CCT: Conditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (30-54 years) who had sex before for primary outcomes and all young people for secondary outcomes. The synthetic comparison group was determined through propensity 
score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CCT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each for each outcome were estimated from separate mixed-effects logistic regression model after propensity 
score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity score matching for the control group was implemented 
with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded.   
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
[f] No regression model was estimated due to sample size limitations. 
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Table C.8: Effects of unconditional cash transfers on older people (30-54 years), against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 
2010-2011. 
 Males (30-54) Females (30-54) 
 S. ctrl UCT UCT vs. s. ctrl (reference) S. ctrl UCT UCT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 115/125 (91.8) 106/125 (84.7) -7.11 (-11.8, -2.45) 0.003 185/358 (51.7) 175/358 (49.1) -2.62 (-7.89, 2.65) 0.33 
Condom use (last sex) 21/125 (17.4) 27/125 (22.1) 4.68 (-5.62, 15.0) 0.373 55/358 (14.8) 84/358 (23) 8.25 (2.19, 14.3) 0.008 
Multiple partners (past 12 months) 20/126 (15.5) 13/126 (10.5) -4.94 (-16.0, 6.12) 0.381 8/357 (0.39) 11/357 (0.56) 0.17 (-0.15, 0.49) 0.292 
Transactional sex [a] 1/126 (0.77) 3/126 (2.57) 1.80 (-0.41, 4.01) 0.111 8/357 (1.34) 17/357 (2.68) 1.34 (-0.48, 3.16) 0.148 
Secondary outcomes 
Psychological distress [b] 20/129 (13.7) 25/129 (18.1) 4.44 (-7.12, 16.0) 0.452 115/360 (31.5) 140/360 (38.7) 7.21 (-3.07, 17.5) 0.169 
Self-efficacy [c] 111/129 (86.9) 84/129 (65.6) -21.3 (-34.6, -8.02) 0.002 300/360 (83.9) 254/360 (71.2) -12.6 (-21.6, -3.69) 0.006 
Risk perception [d] 14/113 (12.4) 7/113 (6.23) -6.19 (-14.2, 1.84) 0.131 112/303 (36.1) 106/303 (34.3) -1.86 (-7.23, 3.52) 0.498 
Had HIV test in past 12 months 37/128 (26.0) 42/128 (30.6) 4.54 (-5.12, 14.2) 0.357 174/360 (48.2) 180/360 (50.2) 1.99 (-5.79, 9.77) 0.616 
Alcohol use [e] 68/129 (52.8) 62/129 (47.6) -5.24 (-18.5, 7.99) 0.438   NA [f]   
Smokes cigarettes 47/129 (36.8) 47/129 (36.1) -0.64 (-11.8, 10.5) 0.910   NA [f]   
Takes recreational drugs 46/128 (36.5) 32/128 (24.9) -11.6 (-22.1, -1.19) 0.029   NA [f]   
S. ctrl: Synthetic control; UCT: Unconditional cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older people (30-54 years) who had sex before for primary outcomes and all young people for secondary outcomes. The synthetic comparison group was determined through propensity 
score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (UCT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values. ATEs for each for each outcome were estimated from separate mixed-effects logistic regression model after propensity 
score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity score matching for the control group was implemented 
with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded.   
[a] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
[f] No regression model was estimated due to sample size limitations. 
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C.3 Additional results by type of type of household  
 

In this section, additional results of analyses by type of household (male- and female-headed) are presented. 

Table C.9 and Table C.10 provide additional results (including sample sizes and p-values) for analyses by type 

of household among young people against the original control group, supporting Table 7.17 in chapter 7. In 

chapter 7, only results for young people (15-29 years) are presented. Table C.11 presents effects of CTs on older 

males (30-54 years) by type of household and Table C.12 presents these results for older females (30-54 years). 
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Table C.9: Effects of cash transfers on young males (15-29 years) in male- and female-headed households, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Male-headed households Female-headed households 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 2/60 (3.33) 15/174 (8.62) 5.18 (-0.59, 10.9) 0.079 5/96 (5.21) 13/217 (5.99) -1.58 (-8.55, 5.38) 0.656 
Had sex in past 30 days 29/34 (85.3) 40/67 (59.7) -20.0 (-39.1, -0.9) 0.040 12/23 (52.2) 29/55 (52.7) 1.29 (-21.7, 24.3) 0.912 
Condom use (last sex) 9/34 (26.5) 27/67 (40.3) 10.9 (-8.41, 30.1) 0.269 12/23 (52.2) 24/55 (43.6) -12.9 (-35.5, 9.76) 0.265 
Multiple partners (past 12 months) 7/34 (20.6) 19/67 (28.4) 3.30 (-16.5, 23.1) 0.744 3/23 (13.0) 12/55 (21.8) 6.92 (-11.9, 25.7) 0.470 
Transactional sex [n] 2/34 (5.88) 4/66 (6.06) 0.31 (-7.94, 8.57) 0.941 1/23 (4.35) 0/55 (0.00) NA [c]   
Secondary outcomes 
Psychological distress [d] 12/103 (11.7) 32/250 (12.8) 1.27 (-6.28, 8.82) 0.741 17/128 (13.3) 26/285 (9.12) -4.55 (-12.8, 3.72) 0.281 
Self-efficacy [e] 87/103 (84.5) 198/250 (79.2) -6.45 (-17.7, 4.79) 0.261 100/128 (78.1) 238/285 (83.5) 5.40 (-3.00, 13.8) 0.205 
Risk perception [f] 12/103 (11.7) 21/250 (8.40) -1.53 (-8.50, 5.43) 0.666 16/126 (12.7) 27/284 (9.51) -1.86 (-9.94, 6.22) 0.652 
Had HIV test in past 12 months 17/103 (16.5) 30/250 (12.0) 0.14 (-7.97, 8.26) 0.972 23/128 (18.0) 36/284 (12.7) -5.61 (-13.4, 2.2) 0.159 
Is currently enrolled in school [a] 34/60 (56.7) 124/174 (71.3) 17.9 (6.65, 29.1) 0.002 67/96 (69.8) 157/217 (72.4) 8.28 (-2.68, 19.2) 0.139 
Alcohol use [g] 21/103 (20.4) 35/250 (14.0) 0.60 (-6.70, 7.91) 0.871 13/128 (10.2) 29/285 (10.2) -1.17 (-6.89, 4.55) 0.689 
Smokes cigarettes 11/103 (10.7) 18/250 (7.20) 0.07 (-5.69, 5.83) 0.982 9/128 (7.03) 18/284 (6.34) -2.48 (-7.70, 2.75) 0.353 
Takes recreational drugs 16/103 (15.5) 22/250 (8.8) -3.50 (-12.1, 5.05) 0.422 10/128 (7.81) 25/283 (8.83) -0.18 (-6.23, 5.86) 0.953 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young males (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to male- and female-headed households, respectively.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for males in male- or female-headed households. ATEs for each outcome were estimated from separate mixed-
effects logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[c] No regression model was estimated due to sample size limitations.  

[d] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[e] Reporting that there are things that can be done to prevent HIV infection. 
[f] Perceiving a risk for HIV infection in the future. 
[g] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.10: Effects of cash transfers on young females (15-29 years) in male- and female-headed households, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-
2011. 
 Male-headed households Female-headed households 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 11/57 (19.3) 32/152 (21.1) 4.56 (-5.58, 14.7) 0.378 9/69 (13) 33/196 (16.8) -0.09 (-9.45, 9.27) 0.985 
Had sex in past 30 days 61/71 (85.9) 143/180 (79.4) -7.57 (-18.1, 2.92) 0.157 21/39 (53.9) 53/101 (52.5) 2.51 (-16.6, 21.6) 0.797 
Condom use (last sex) 9/71 (12.7) 25/180 (13.9) 1.74 (-7.4, 10.9) 0.709 10/39 (25.6) 21/101 (20.8) -2.52 (-20.6, 15.5) 0.784 
Has a partner 5+ years older 42/70 (60.0) 110/172 (64.0) 4.48 (-9.02, 18.0) 0.515 23/39 (59) 53/91 (58.2) 0.22 (-19.0, 19.4) 0.982 
Secondary outcomes 
Psychological distress [b] 33/120 (27.5) 70/301 (23.3) -3.87 (-12.9, 5.2) 0.403 19/105 (18.1) 46/275 (16.7) 0.34 (-8.18, 8.86) 0.938 
Self-efficacy [c] 95/120 (79.2) 246/301 (81.7) 1.24 (-8.31, 10.8) 0.799 81/105 (77.1) 234/275 (85.1) 7.77 (-3.96, 19.5) 0.194 
Risk perception [d] 36/115 (31.3) 74/289 (25.6) -5.74 (-18.1, 6.56) 0.360 11/105 (10.5) 56/267 (21.0) 11.6 (4.13, 19.1) 0.002 
Had HIV test in past 12 months 58/120 (48.3) 125/300 (41.7) -5.79 (-17.0, 5.46) 0.313 40/105 (38.1) 95/275 (34.6) -0.10 (-9.78, 9.58) 0.984 
Is currently enrolled in school [a] 36/57 (63.2) 89/152 (58.6) -8.94 (-20.1, 2.19) 0.115 46/69 (66.7) 137/196 (69.9) 5.15 (-6.48, 16.8) 0.386 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young females (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to male- and female-headed households, respectively.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for females in male- or female-headed households. ATEs for each outcome were estimated from separate 
mixed-effects logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. No results for multiple partners, transactional 
sex, alcohol use, cigarette smoking, and drug consumption are shown because of very small sample sizes.  
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
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Table C.11: Effects of cash transfers on older males (30-54 years) in male- and female-headed households, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 Male-headed households Female-headed households 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 73/79 (92.4) 184/212 (86.8) -6.29 (-13.9, 1.33) 0.105 11/13 (84.6) 23/27 (85.2) 8.62 (-16.6, 33.8) 0.502 
Condom use (last sex) 17/79 (21.5) 41/212 (19.3) -0.76 (-11.7, 10.2) 0.891 5/13 (38.5) 7/27 (25.9) -15.7 (-46.7, 15.4) 0.324 
Multiple partners (past 12 months) 13/79 (16.5) 20/213 (9.39) -6.29 (-15.6, 3.04) 0.186 0/13 (0.00) 4/27 (14.8) NA [a]   
Transactional sex [b] 3/78 (3.85) 6/213 (2.82) 0.04 (-3.47, 3.55) 0.983 0/13 (0.00) 0/27 (0.00) NA [a]   
Secondary outcomes 
Psychological distress [c] 14/81 (17.3) 36/214 (16.8) -4.58 (-17.3, 8.15) 0.480 2/13 (15.4) 5/29 (17.2) 4.08 (-18.1, 26.3) 0.719 
Self-efficacy [d] 63/81 (77.8) 146/214 (68.2) -10.6 (-24.9, 3.75) 0.148 10/13 (76.9) 21/29 (72.4) -7.31 (-34.2, 19.6) 0.594 
Risk perception [e] 12/69 (17.4) 17/191 (8.90) -8.33 (-19.9, 3.24) 0.158 0/11 (0.00) 2/27 (7.41) NA [a]   
Had HIV test in past 12 months 27/81 (33.3) 58/213 (27.2) -5.31 (-19.6, 8.95) 0.466 3/13 (23.1) 10/29 (34.5) 11.2 (-18.1, 40.4) 0.455 
Alcohol use [f] 31/81 (38.3) 90/214 (42.1) 5.27 (-10.2, 20.8) 0.506 7/13 (53.9) 14/29 (48.3) -6.27 (-39.4, 26.8) 0.710 
Smokes cigarettes 27/81 (33.3) 68/214 (31.8) -2.52 (-15.7, 10.7) 0.708 5/13 (38.5) 12/29 (41.4) 4.08 (-28.0, 36.2) 0.803 
Takes recreational drugs 29/81 (35.8) 54/214 (25.2) -9.64 (-23.8, 4.54) 0.183 6/13 (46.2) 9/28 (32.1) -10.3 (-43.7, 23.1) 0.547 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older males (30-54 years) who had sex before for primary outcomes and all older people for secondary outcomes, restricted to male- and female-headed households, respectively.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for males in male- or female-headed households. ATEs for each outcome were estimated from separate mixed-effects 
logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. 
[a] No regression model was estimated due to sample size limitations.  

[b] For males: Given any financial or material reward for sex in the past 12 months. For females: Received any financial or material reward for sex in the past 12 months.  
[c] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[d] Reporting that there are things that can be done to prevent HIV infection. 
[e] Perceiving a risk for HIV infection in the future. 
[f] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.12: Effects of cash transfers on older females (30-54 years) in male- and female-headed households, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-
2011. 
 Male-headed households Female-headed households 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 96/113 (85.0) 229/283 (80.9) -4.28 (-12.2, 3.60) 0.287 56/187 (30.0) 102/409 (24.9) -3.94 (-11.6, 3.71) 0.313 
Condom use (last sex) 16/113 (14.2) 55/283 (19.4) 6.33 (-1.53, 14.2) 0.115 51/187 (27.3) 105/408 (25.7) -1.14 (-8.67, 6.38) 0.766 
Secondary outcomes 
Psychological distress [a] 46/114 (40.4) 103/285 (36.1) -6.12 (-18.1, 5.82) 0.315 72/187 (38.5) 150/412 (36.4) -2.47 (-11.9, 6.96) 0.607 
Self-efficacy [b] 92/114 (80.7) 223/285 (78.3) -2.72 (-11.4, 5.96) 0.539 128/187 (68.5) 263/412 (63.8) -4.33 (-13.2, 4.58) 0.341 
Risk perception [c] 46/106 (43.4) 116/253 (45.9) 2.67 (-9.75, 15.1) 0.674 54/148 (36.5) 104/322 (32.3) -3.85 (-16.3, 8.64) 0.546 
Had HIV test in past 12 months 60/114 (52.6) 150/285 (52.6) 0.60 (-10.3, 11.5) 0.915 85/187 (45.5) 187/412 (45.4) 0.62 (-9.83, 11.2) 0.907 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older females (30-54 years) who had sex before for primary outcomes and all older people for secondary outcomes, restricted to male- and female-headed households, respectively.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the control and treatment (CT) groups of the 
Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for females in male- or female-headed households. ATEs for each outcome were estimated from separate mixed-
effects logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. No results for multiple partners, transactional sex, 
alcohol use, cigarette smoking, and drug consumption are shown because of very small sample sizes.  
[a] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[b] Reporting that there are things that can be done to prevent HIV infection. 
[c] Perceiving a risk for HIV infection in the future. 
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C.4 Additional results of effects in study sites at different time points 
 

In this section, additional results of analyses of study sites covered during and after the Manicaland Trial are 

presented. Table C.13 and Table C.14 provide additional results (including sample sizes and p-values) for 

analyses of effects of CTs among young people by study sites covered during and after the Manicaland Trial 

against the original control group, supporting Table 7.18 in chapter 7. Table C.15 and Table C.16 provide results 

over time against the synthetic comparison groups, supporting Table 7.19 in chapter 7.  

 

In the main analyses presented in chapter 7, results for older individuals over time are not presented. Results 

for the effects of CTs during and after the Trial on older males are presented in Table C.17 and effects over time 

on older females are presented in Table C.18.  
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Table C.13: Effects of cash transfers on young males (15-29 years) at different times, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 During the Trial After the Trial 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 3/61 (4.92) 14/196 (7.14) -3.48 (-12.8, 5.87) 0.466 4/95 (4.21) 14/195 (7.18) 3.60 (-1.65, 8.85) 0.179 
Had sex in past 30 days 16/20 (80.0) 39/71 (54.9) -23.2 (-41.8, -4.55) 0.015 25/37 (67.6) 30/51 (58.8) -3.64 (-24.2, 17.0) 0.729 
Condom use (last sex) 7/20 (35.0) 31/71 (43.7) 11.9 (-8.85, 32.7) 0.260 14/37 (37.8) 20/51 (39.2) -5.33 (-25.4, 14.7) 0.603 
Multiple partners (past 12 months) 2/20 (10.0) 13/71 (18.3) 8.40 (-7.48, 24.3) 0.300 8/37 (21.6) 18/51 (35.3) 10.6 (-13.5, 34.7) 0.387 
Secondary outcomes 
Psychological distress [b] 11/91 (12.1) 32/281 (11.4) 0.44 (-9.21, 10.1) 0.928 18/141 (12.8) 26/254 (10.2) -3.23 (-13.2, 6.69) 0.523 
Self-efficacy [c] 72/91 (79.1) 224/281 (79.7) -1.02 (-15.0, 13) 0.887 116/141 (82.3) 212/254 (83.5) 2.00 (-7.74, 11.7) 0.687 
Risk perception [d] 6/91 (6.59) 24/280 (8.57) 0.92 (-6.13, 7.98) 0.797 22/139 (15.8) 24/254 (9.45) -3.35 (-14.6, 7.89) 0.559 
Had HIV test in past 12 months 14/91 (15.4) 30/281 (10.7) -4.71 (-12.1, 2.69) 0.212 27/141 (19.2) 36/253 (14.2) -2.04 (-10.1, 6.06) 0.622 
Is currently enrolled in school [a] 46/61 (75.4) 137/196 (69.9) 5.45 (-5.87, 16.8) 0.345 55/95 (57.9) 144/195 (73.9) 15.5 (3.50, 27.4) 0.011 
Alcohol use [e] 10/91 (11.0) 37/281 (13.2) 3.10 (-3.44, 9.63) 0.353 24/141 (17.0) 27/254 (10.6) -1.74 (-7.94, 4.46) 0.582 
Smokes cigarettes 7/91 (7.69) 23/280 (8.21) 1.04 (-4.69, 6.76) 0.723 13/141 (9.22) 13/254 (5.12) -1.37 (-5.85, 3.10) 0.547 
Takes recreational drugs 6/91 (6.59) 30/279 (10.8) 3.51 (-3.65, 10.7) 0.337 20/141 (14.2) 17/254 (6.69) -4.36 (-12.5, 3.74) 0.291 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young males (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for those covered during or after the Trial. ATEs for each outcome were estimated from separate mixed-effects 
logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. No results for transactional sex are shown because of very 
small sample sizes.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.14: Effects of cash transfers on young females (15-29 years) at different times, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 During the Trial After the Trial 
 Ctrl CT CT vs. ctrl (reference) Ctrl CT CT vs. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 6/53 (11.3) 40/163 (24.5) 10.2 (-0.51, 20.8) 0.062 14/73 (19.2) 25/186 (13.4) -2.87 (-11.0, 5.29) 0.491 
Had sex in past 30 days 47/56 (83.9) 131/175 (74.9) -9.63 (-21.6, 2.31) 0.114 35/54 (64.8) 66/107 (61.7) -2.32 (-18.2, 13.6) 0.775 
Condom use (last sex) 14/56 (25.0) 31/175 (17.7) -6.79 (-19.3, 5.69) 0.286 5/54 (9.26) 15/107 (14.0) 5.41 (-4.55, 15.4) 0.287 
Has a partner 5+ years older 34/55 (61.8) 105/162 (64.8) 3.31 (-11.5, 18.1) 0.662 31/54 (57.4) 59/102 (57.8) 0.01 (-17.5, 17.5) 0.999 
Secondary outcomes 
Psychological distress [b] 23/107 (21.5) 68/304 (22.4) 1.22 (-7.72, 10.2) 0.79 29/118 (24.6) 48/274 (17.5) -5.38 (-15.8, 5.03) 0.311 
Self-efficacy [c] 80/107 (74.8) 259/304 (85.2) 8.94 (-2.4, 20.3) 0.122 96/118 (81.4) 222/274 (81.0) -3.43 (-14.9, 8.05) 0.558 
Risk perception [d] 29/104 (27.9) 89/295 (30.2) 3.74 (-8.23, 15.7) 0.540 18/116 (15.5) 42/263 (16.0) 2.09 (-5.27, 9.44) 0.579 
Had HIV test in past 12 months 40/107 (37.4) 107/303 (35.3) -0.31 (-9.79, 9.17) 0.948 58/118 (49.2) 114/274 (41.6) -5.35 (-16.6, 5.94) 0.353 
Is currently enrolled in school [a] 43/53 (81.1) 101/163 (62.0) -14.9 (-27.3, -2.45) 0.019 39/73 (53.4) 126/186 (67.7) 9.08 (-1.22, 19.4) 0.084 
Ctrl: Control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young females (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for those covered during or after the Trial. ATEs for each outcome were estimated from separate mixed-effects 
logistic regression model, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. No results for multiple partners, transactional sex, alcohol 
consumption, cigarette consumption, and drug use are shown because of very small sample sizes.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
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Table C.15: Effects of cash transfers on young males (15-29 years) at different times, against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, 
Zimbabwe, 2010-2011. 
 During the Trial After the Trial 
 S. ctrl CT CT vs. s. ctrl (reference) S. ctrl CT CT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 17/195 (8.77) 14/191 (7.33) -0.16 (-5.48, 5.16) 0.954 23/195 (12.0) 14/195 (7.18) -3.15 (-6.94, 0.64) 0.103 
Had sex in past 30 days 43/66 (67.5) 37/66 (56.2) -11.4 (-16.9, -5.84) <0.001 35/49 (68.5) 28/49 (59.2) -9.22 (-10.1, -8.32) <0.001 
Condom use (last sex) 30/66 (43.6) 29/66 (43.3) -0.31 (-10.9, 10.3) 0.954 21/49 (45.0) 20/49 (40.5) -4.48 (-11.1, 2.09) 0.181 
Multiple partners (past 12 months) 8/66 (12.3) 12/66 (19.1) 6.78 (-0.01, 13.6) 0.050 9/49 (16.1) 17/49 (33.5) 17.4 (-7.16, 42.0) 0.165 
Secondary outcomes 
Psychological distress [b] 45/270 (15.8) 31/270 (11.4) -4.45 (-12.1, 3.19) 0.254 30/252 (11.5) 26/252 (10.1) -1.40 (-2.50, -0.30) 0.013 
Self-efficacy [c] 222/270 (82.5) 214/270 (79.6) -2.90 (-9.47, 3.67) 0.387 204/252 (80.8) 210/252 (83.4) 2.59 (-0.87, 6.05) 0.142 
Risk perception [d] 26/270 (9.52) 22/270 (6.95) -2.57 (-9.23, 4.10) 0.450 23/252 (8.24) 23/252 (7.11) -1.14 (-7.64, 5.37) 0.732 
Had HIV test in past 12 months 25/270 (8.07) 28/270 (8.92) 0.85 (-2.58, 4.28) 0.627 35/251 (13.7) 36/251 (14.4) 0.71 (-4.49, 5.91) 0.789 
Is currently enrolled in school [a] 123/195 (64.7) 133/191 (68.8) 4.14 (-2.49, 10.8) 0.221 107/195 (57.2) 144/195 (71.8) 14.6 (5.98, 23.2) 0.001 
Alcohol use [e] 45/270 (17.1) 34/270 (12.4) -4.73 (-7.64, -1.81) 0.001 36/252 (14.0) 27/252 (10.6) -3.40 (-12.7, 5.86) 0.472 
Smokes cigarettes 29/269 (10.6) 22/269 (7.71) -2.90 (-6.90, 1.10) 0.155 16/252 (5.91) 13/252 (5.09) -0.81 (-6.17, 4.55) 0.766 
Takes recreational drugs 27/268 (9.68) 28/268 (8.50) -1.18 (-4.89, 2.53) 0.533 28/252 (10.8) 17/252 (5.42) -5.35 (-12.0, 1.26) 0.113 
S. ctrl: Synthetic control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young males (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively. 
The synthetic comparison group was determined through propensity score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for those covered during or after the Trial. ATEs for each for each outcome were estimated from separate 
mixed-effects logistic regression model after propensity score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity 
score matching for the control group was implemented with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded. No results for 
transactional sex are shown because of very small sample sizes.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
[e] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.16: Effects of cash transfers on young females (15-29 years) at different times, against synthetic comparison groups, Manicaland Cash Transfer Trial, Manicaland, 
Zimbabwe, 2010-2011. 
 During the Trial After the Trial 
 S. ctrl CT CT vs. s. ctrl (reference) S. ctrl CT CT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sexual debut [a] 38/166 (22.6) 40/163 (24.5) 4.15 (-3.47, 11.8) 0.286 23/200 (11.8) 25/186 (13.4) 2.12 (-5.85, 10.1) 0.602 
Had sex in past 30 days 148/174 (84.7) 130/174 (74.1) -10.6 (-20.9, -0.26) 0.045 71/107 (67.3) 66/107 (62.1) -5.23 (-13.6, 3.10) 0.218 
Condom use (last sex) 13/174 (7.87) 30/174 (17.6) 9.69 (4.25, 15.1) <0.001 6/107 (5.82) 15/107 (14.2) 8.43 (4.59, 12.3) <0.001 
Has a partner 5+ years older 90/161 (56.1) 104/161 (64.7) 8.64 (4.41, 12.9) <0.001 61/102 (58.9) 59/102 (58.5) -0.41 (-9.58, 8.77) 0.931 
Secondary outcomes 
Psychological distress [b] 67/303 (22.5) 68/303 (22.4) -0.05 (-6.12, 6.03) 0.988 41/274 (15.7) 48/274 (16.6) 0.92 (-8.63, 10.5) 0.850 
Self-efficacy [c] 265/303 (87.6) 259/303 (85.2) -2.42 (-5.48, 0.64) 0.121 240/274 (87.4) 222/274 (81.1) -6.21 (-9.83, -2.59) 0.001 
Risk perception [d] 88/294 (30.1) 88/294 (29.9) -0.18 (-10.8, 10.4) 0.974 55/263 (21.8) 42/263 (15.2) -6.63 (-10.1, -3.14) <0.001 
Had HIV test in past 12 months 98/302 (32.7) 107/302 (34.9) 2.18 (-5.43, 9.80) 0.574 93/274 (35.3) 114/274 (40.5) 5.12 (-5.36, 15.6) 0.338 
Is currently enrolled in school [a] 88/166 (53.3) 101/163 (60.5) 7.20 (0.83, 13.6) 0.027 126/200 (64.0) 126/186 (67.4) 3.35 (-0.44, 7.13) 0.083 
S. ctrl: Synthetic control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Young females (15-29 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively. 
The synthetic comparison group was determined through propensity score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for those covered during or after the Trial. ATEs for each for each outcome were estimated from separate 
mixed-effects logistic regression model after propensity score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity 
score matching for the control group was implemented with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded. No results for 
multiple partners, transactional sex, alcohol consumption, cigarette consumption, and drug use are shown because of very small sample sizes.   
[a] Analyses were restricted to those aged 15-20 years as it was not applicable to older individuals.  
[b] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[c] Reporting that there are things that can be done to prevent HIV infection. 
[d] Perceiving a risk for HIV infection in the future. 
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Table C.17: Effects of cash transfers on older males (30-54 years) at different times, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 During the Trial After the Trial 
 S. ctrl CT CT vs. s. ctrl (reference) S. ctrl CT CT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 52/53 (98.1) 120/133 (90.2) -7.34 (-13.7, -1.01) 0.023 32/39 (82.1) 87/106 (82.1) -1.61 (-15.5, 12.3) 0.820 
Condom use (last sex) 9/53 (17.0) 23/133 (17.3) 2.04 (-10.3, 14.4) 0.746 13/39 (33.3) 25/106 (23.6) -8.82 (-25.8, 8.19) 0.310 
Multiple partners (past 12 months) 7/53 (13.2) 11/133 (8.27) -4.89 (-15.6, 5.83) 0.372 6/39 (15.4) 13/107 (12.2) -1.39 (-13.8, 11.0) 0.826 
Secondary outcomes 
Psychological distress [a] 13/54 (24.1) 27/135 (20.0) -12.8 (-29.8, 4.16) 0.139 18/141 (12.8) 26/254 (10.2) -3.23 (-13.2, 6.69) 0.523 
Self-efficacy [b] 43/54 (79.6) 103/135 (76.3) -3.33 (-21.0, 14.4) 0.712 116/141 (82.3) 212/254 (83.5) 2.00 (-7.74, 11.7) 0.687 
Risk perception [c] 6/47 (12.8) 13/127 (10.2) -3.44 (-15.4, 8.47) 0.571 22/139 (15.8) 24/254 (9.45) -3.35 (-14.6, 7.89) 0.559 
Had HIV test in past 12 months 18/54 (33.3) 27/134 (20.2) -9.55 (-24.3, 5.16) 0.203 27/141 (19.2) 36/253 (14.2) -2.04 (-10.1, 6.06) 0.622 
Alcohol use [d] 23/54 (42.6) 52/135 (38.5) -3.84 (-24.6, 16.9) 0.716 24/141 (17.0) 27/254 (10.6) -1.74 (-7.94, 4.46) 0.582 
Smokes cigarettes 19/54 (35.2) 49/135 (36.3) 0.18 (-18.0, 18.3) 0.985 13/141 (9.22) 13/254 (5.12) -1.37 (-5.85, 3.10) 0.547 
Takes recreational drugs 21/54 (38.9) 35/135 (25.9) -11.4 (-28.9, 6.16) 0.204 20/141 (14.2) 17/254 (6.69) -4.36 (-12.5, 3.74) 0.291 
S. ctrl: Synthetic control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older males (30-54 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively. 
The synthetic comparison group was determined through propensity score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for those covered during or after the Trial. ATEs for each for each outcome were estimated from separate 
mixed-effects logistic regression model after propensity score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity 
score matching for the control group was implemented with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded. No results for 
transactional sex are shown because of very small sample sizes.   
[a] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[b] Reporting that there are things that can be done to prevent HIV infection. 
[c] Perceiving a risk for HIV infection in the future. 
[d] Having been to a beer hall (bar) in the past month or drinking more than 3 drinks when drinking alcohol. 
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Table C.18: Effects of cash transfers on older females (30-54 years) at different times, Manicaland Cash Transfer Trial, Manicaland, Zimbabwe, 2010-2011. 
 During the Trial After the Trial 
 S. ctrl CT CT vs. s. ctrl (reference) S. ctrl CT CT vs. s. ctrl (reference) 
Outcome: n/N (%) n/N (%) ATE (95% CI) p-value n/N (%) n/N (%) ATE (95% CI) p-value 
Primary outcomes 
Had sex in past 30 days 75/143 (52.5) 186/366 (50.8) -1.36 (-10.9, 8.20) 0.780 77/157 (49.0) 148/330 (44.9) -2.32 (-12.1, 7.48) 0.643 
Condom use (last sex) 36/143 (25.2) 97/365 (26.6) 2.12 (-6.58, 10.8) 0.633 31/157 (19.8) 63/330 (19.1) 0.58 (-7.17, 8.34) 0.883 
Secondary outcomes 
Psychological distress [a] 3/40 (7.50) 14/108 (13.0) 4.78 (-6.42, 16.0) 0.403 62/158 (39.2) 122/333 (36.6) -4.16 (-18.2, 9.85) 0.560 
Self-efficacy [b] 30/40 (75.0) 64/108 (59.3) -16.0 (-35.1, 3.24) 0.103 116/158 (73.4) 242/333 (72.7) -0.44 (-8.86, 7.98) 0.918 
Risk perception [c] 6/33 (18.2) 6/91 (6.59) -8.78 (-23.2, 5.63) 0.232 46/129 (35.7) 92/267 (34.5) 0.07 (-10.9, 11.0) 0.990 
Had HIV test in past 12 months 12/40 (30.0) 41/108 (38.0) 7.45 (-9.79, 24.7) 0.397 72/158 (45.6) 170/333 (51.1) 6.71 (-2.63, 16.1) 0.159 
S. ctrl: Synthetic control; CT: Cash transfer; ATE: Average treatment effect; CI: Confidence interval 
Sample: Older females (30-54 years) who had sex before for primary outcomes and all young people for secondary outcomes, restricted to study sites covered during and after the Trial, respectively. 
The synthetic comparison group was determined through propensity score matching of individuals from the Manicaland Cohort to treatment-group individuals from the Manicaland Trial.  
Numbers are sample sizes of individuals reporting the outcome among everyone with data on the outcome (n/N) together with percentages (%) in the synthetic control and treatment (CT) groups 
of the Manicaland Trial and the estimated ATEs with 95% CIs and p-values, separately for those covered during or after the Trial. ATEs for each for each outcome were estimated from separate 
mixed-effects logistic regression model after propensity score matching, controlling for age and wealth index quarters (not shown), with study site and treatment cluster random effects. Propensity 
score matching for the control group was implemented with replacement. Probability weights were applied, so individuals may be counted several times, and numbers were rounded. No results for 
multiple partners, transactional sex, alcohol consumption, cigarette smoking, and drug use are shown because of very small sample sizes.   
[a] Reporting at least 7 symptoms of psychological distress of a 25-item scale.  
[b] Reporting that there are things that can be done to prevent HIV infection. 
[c] Perceiving a risk for HIV infection in the future. 
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