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<ABSTRACT> 54 

Background: although the literature on effects of armed conflict on population health is extensive, detailed 55 

assessments of effects on public health systems are few. This paper aims to help address this deficit through 56 

the medium of a case study on Yemen, describing health system and health outcome performance prior to 57 

the internationalisation of the conflict there in March 2015, before assessing the impact of war on health 58 

system functionality since that time. 59 

Method: review of peer- and non-peer reviewed literature from 2005 to 2016 from academic sources, 60 

multilateral organisations, donors and governmental and non-governmental organisations, augmented by 61 

secondary data analysis. 62 

Results: despite significant health system weaknesses and structural vulnerabilities pre-conflict, there were 63 

important improvements in selected health outcome measures in Yemen up to early 2015 (life expectancy, 64 

and infant and maternal mortality, for example), partly driven by a fragile health sector that was heavily 65 

reliant on out-of-pocket expenditure, and hampered by weak service penetration especially in rural areas. 66 

High intensity conflict has resulted in rising mortality and injury rates since March 2015, the first decline in 67 

life expectancy and increase in child and maternal mortality in Yemen for some years, and worsening levels 68 

of malnutrition. Service delivery has become increasingly challenging in the context of a funding crisis, 69 

destruction of health facilities, widespread shortages of essential medicines and equipment across the 70 

country, and governance fragmentation. 71 

Conclusion: conflict in Yemen has resulted in humanitarian disaster on a wide scale in a short period of time, 72 

and crippled an already weak health system. Important areas of uncertainty remain, however, including the 73 

scale of health worker flight, and the extent to which alternative providers have stepped in to fill widening 74 

service gaps as the conflict has unfolded. Planning for longer-term health system reconstruction should 75 

begin as soon as possible. 76 

 77 

  78 
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<ARTICLE TEXT> 79 

INTRODUCTION 80 

Around 1.2 billion people live in fragile and conflict-affected states (FCAS) worldwide (OECD 2015). While the 81 

public health and human security effects of armed conflict are well-recognised (Haar and Rubenstein 2012; 82 

Iqbal 2006; Murray et al 2002; Leaning and Guha-Sapir 2013), little is known about the ways in which conflict 83 

attenuates established health system activities, or mechanisms for health system adaptation and resilience 84 

in the face of chronic instability and insecurity (Woodward et al 2016). This is partly because of challenges to 85 

conducting robust systems research in dynamic and unstable environments where reliable data may be in 86 

short supply, and because of an understandable focus among actors on the ground on prioritising immediate 87 

population health needs (Alliance for Health Policy and Systems Research 2008). The shortage of health 88 

systems analysis work during and immediately after conflict means that – despite significant interest among 89 

policymakers – the evidence base to inform health sector rehabilitation and reconstruction work remains 90 

small (Newbrander, Waldman and Shepherd-Banigan 2011; Rubenstein 2011).   91 

These challenges are amplified in the context of Yemen, a country which has historically received very little 92 

attention in the health literature. Prior to the internationalisation of the conflict there in March 2015, Yemen 93 

was a low income country with significant political, economic, structural and health sector vulnerabilities, 94 

including widespread food insecurity, energy and water supply shortages. Situated in the southern corner of 95 

the Arabian Peninsula, some 50% of Yemen’s population of around 26 million in early 2015 lived below the 96 

poverty line, with a GDP per capita of US$1,408 (World Bank 2015) and a Human Development Index (HDI) 97 

rank of 160 (UNDP 2015). The health system, in turn, could best be described as fragile and was heavily 98 

reliant on private, out-of-pocket financing. Despite these vulnerabilities, important strides were made 99 

against key health indicators including the Millennium Development Goals (MDGs) up to the beginning of 100 

2015, including increased life expectancy, reduced infant-, under-5 child-, and maternal mortality.  101 

Since March 2015, historical health gains have been put at risk by a conflict of rapidly broadening scope and 102 

intensity in which there has been persistent disregard for civilian life and preservation of essential services 103 

by warring parties. Overall, 20 of Yemen’s 22 Governorates1 have been affected with civilians bearing the 104 

brunt of the violence. The scale of the resulting humanitarian emergency now places Yemen on a par with 105 

Syria in regional terms: an early 2016 regional overview from the United Nations Office for the Coordination 106 

of Humanitarian Affairs (UN OCHA) found that Yemen was home to 37% of all those classified as in 107 

humanitarian need regionally (21.2 million or 82% of the Yemeni population). Some 54% of the population 108 

lack access to health care, second regionally only to Syria (UN OCHA 2016).  109 

The purpose of the analysis presented in this paper is several-fold. First, we assess health system 110 

performance in Yemen prior to the internationalisation of the conflict, to construct a “baseline” for analysis. 111 

Second, we describe the impact of the conflict on the health sector in Yemen to date, drawing on a variety of 112 

literature sources. While a multitude of agency reports and local assessments have been produced, no 113 

comprehensive overview of the state of the health system in Yemen – set against the baseline situation 114 

before the internationalisation of the conflict – yet exists. This paper seeks to address that deficit, and in so 115 

doing, inform both near-term health system support activities, and longer-term reconstruction efforts when 116 

the conflict eventually subsides.  117 

 118 

                                                           
1 The governorates are the highest administrative divisions in Yemen at sub-national level. Of the 22 governorates in 
Yemen before the start of the conflict, one (Sana’a City) was a municipality. Each governorate is in turn divided into 
districts, of which there were 333 nationwide before the conflict.  
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METHODOLOGY 119 

Literature review approach 120 

This literature review is based on a comprehensive data search comprising a combination of peer and non-121 

peer reviewed literature searches, and secondary data analysis from authoritative sources. Literature 122 

searches incorporated peer-reviewed, academic articles published in English and Arabic between January 1st 123 

2005 and December 25th 2016, identified through keyword database searches (PudMed and Medline, WHO 124 

databases), and non-peer reviewed papers and reports from a range of relevant sources including 125 

multilateral bodies, major international aid donors and organisations either delivering large vertical 126 

programmes in Yemen, or with long-standing health sector programming activities in-country. Literature 127 

searches were carried out initially between January 4th and January 15th 2016, with a revised set of searches 128 

conducted between 12th and 16th September 2016, and again between 20th and 25th December. A list of 129 

keywords used to structure these searches is provided in box 1 below. A formal systematic review approach 130 

was not considered appropriate for this analysis because of the rapidity with which circumstances on the 131 

ground have changed over the past year – necessitating a broad approach to evidence inclusion and 132 

synthesis, and we did not conduct formal critical appraisal of sources used. 133 

Box 1: search terms and inclusion criteria 134 

Search terms (not necessarily MeSH terms given application to organisational publication lists): health; 135 

health system; health policy; governance; health care worker; health workforce; health financing; maternal 136 

health; child health; infectious disease; communicable disease; chronic disease; non-communicable disease; 137 

NCD; malnutrition; conflict* 138 

AND Yemen OR Republic of Yemen OR Yemeni 139 

Inclusion criteria:  140 

 Peer reviewed journal articles and non-peer reviewed grey literature reports 141 

 Published in English or Arabic 142 

 Published between January 1st 2005 and December 25th 2016 143 

 Article or report fully accessible to the authors 144 

Exclusion criteria: 145 

 Journal correspondence or editorial articles 146 

A “before and after” study approach is used in this analysis, taking March 2015 as the threshold in time 147 

between “before” and “after” with respect to the conflict in Yemen. While there was localised fighting in 148 

Yemen before this cut-off point, the escalation in its scale, scope and intensity from March 2015 marked a 149 

fundamental shift in the dynamic of the conflict.   150 

 151 

Conceptual framework for the review 152 

The research literature on health systems is large and a multitude of frameworks exist for health system 153 

analysis in different contexts (e.g. Berman and Bitran 2011; Shakaraishvili et al 2010, Van Olmen et al 2012), 154 

or addressing specific aspects of health system functionality (e.g. Barbazza and Tello 2014), though few 155 

explicitly considering conflict and post-conflict settings. The conceptual framework employed in this review 156 

draws on work by De Savigny and colleagues (2009) in developing the WHO’s basic “Building Blocks” 157 

approach to health systems analysis, providing greater recognition to interconnections between the building 158 
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blocks of a functioning health system than the original WHO framework, and – crucially – recognising the 159 

central importance of people (as citizens, civil society organisations and networks of interested parties) in 160 

influencing health system activities. This framework was used to guide the way in which results were 161 

reported below, by providing a series of health system domains against which to evaluate health 162 

performance in Yemen both before and during the conflict. These domains are outlined in figure 1 below. 163 

[INSERT FIGURE 1] 164 

 165 

RESULTS 166 

In the following section, results from the literature review are presented thematically according to the 167 

building blocks identified in figure 1, starting with a baseline analysis prior to the internationalisation of the 168 

conflict in Yemen in March 2015. This is followed by a summary of available data on health system effects of 169 

the conflict, and health outcomes since March 2015. 170 

Health system development in Yemen to March 2015 171 

Leadership and governance 172 

Health care is guaranteed by the state as a right to all citizens under the Yemeni constitution. Historically, 173 

the Ministry of Public Health and Population (MoPHP) was responsible for delivery of health care and overall 174 

health system governance. However, the MoPHP assumed a more supervisory role after the Yemeni 175 

parliament adopted a local administration law in 2000 giving the 22 Governorates in the country the 176 

autonomy to manage some services on a local level (UN DPADM 2004). Accordingly, the Governorate health 177 

offices (GHOs) became the body responsible for health at Governorate level. Health care in Yemen prior to 178 

the conflict was therefore governed at three levels: centrally by the MoPHP, at governorate level by the 179 

GHOs, and locally by District Health Offices (DHOs). Centrally the MoPHP’s governance remit extended 180 

across four sectors: primary health care, population health, curative care and planning and development.  181 

Governance assessments for what was a very heterogeneous health sector in Yemen prior to the conflict, 182 

suggest both governance weaknesses, and that corruption was a significant problem down to facility level, 183 

especially with respect to costs and procurement of consumables (USAID 2006; World Bank 2010). Global 184 

governance assessments persistently ranked Yemen near the bottom among 168 countries measured on 185 

public sector corruption (Transparency International 2015). There were also governance shortfalls in 186 

important domains – mental health and psychosocial support services (MHPSS), for example. Weak policy 187 

commitment was evident in the fact that although national mental health plans did exist, they had been 188 

unchanged since the early 1980s and there was no formal legislation governing mental health in Yemen 189 

(Okasha et al 2012). 190 

Health financing 191 

An examination of financing for health in Yemen prior to the conflict reveals a fragmented system heavily 192 

reliant on private, out-of-pocket spending. Public expenditure on health as a proportion of GDP hovered at 193 

around 4% in the years leading up to the conflict. However, there was a gradual shift over the 2000s in the 194 

balance of expenditure from different sources: the proportion of total expenditure on health contributed by 195 

the state fell to around 23% in 2014 from 54% in 2000, while private, out-of-pocket expenditure contributed 196 

over 75% of total expenditure on health by 2014 (WHO 2016a) compared with 43% in 2000. As elsewhere, 197 

most out-of-pocket contributions in Yemen before the conflict were in the form of flat-rate user charges for 198 

inpatient and outpatient services, and while small-scale employment-based or informal health financing 199 

schemes did emerge during the 2000s these were limited in scope (Holst and Gericke 2012). Rising 200 
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treatment fees combined with high transport costs for patients (especially from rural areas), created 201 

significant access barriers (Anderson de Cuevas et al 2014). Changes in the balance of expenditure on health 202 

in Yemen between public and private sources in the run-up to the conflict were exacerbated by a precipitous 203 

decline in external resources for health to less than 50% of levels for 2012 (table 1), probably due to a 204 

combination of ongoing unrest, instability and insecurity that was witnessed following the “Arab Spring” 205 

uprisings, and the gradual withdrawal of international donors as a result.  206 

[INSERT TABLE 1] 207 

Service delivery and quality of care 208 

Health services in Yemen before the start of the conflict were organised at primary, secondary and tertiary 209 

health care levels with a small number of specialised centres in urban areas. Yemen’s district health system 210 

(across 334 districts) was complemented by vertical programmes that focused on the prevention and control 211 

of diseases nationwide, with technical and financial support from international organisations and donors 212 

including WHO, the Global Alliance for Vaccines and Immunisations (GAVI) and the Food and Agriculture 213 

Organisation (FAO). These included the expanded programme on immunisation (EPI), national roll-back 214 

malaria programme (NRMP), and nutrition programmes. Besides MoPHP-run centres, curative health 215 

services were also provided by third parties such as the Military, Police and Aden Refinery. Importantly, 216 

there was a significant presence for unregulated private sector curative care providers in urban areas (Aulaqi 217 

2014) with low levels of public satisfaction with services (WHO EMRO 2014).  218 

Service delivery was characterised by significant inequalities in availability and access between urban and 219 

rural areas, partly reflected in weak indicator performance for access to reproductive health services and 220 

immunisation compared with regional neighbours (table 2). Challenges to service provision particularly in 221 

rural areas included sporadic access to essential medicines, shortages of equipment – notably for emergency 222 

obstetric care (EmOC), where some facilities lacked basic newborn resuscitation equipment in studies 223 

conducted in the years before 2015 (Al Serouri et al 2009) – and lack of access to basic utilities including 224 

electricity especially in rural areas. For patients, distance to facilities was a significant problem; 59% of 225 

women surveyed in two studies in 2013 cited this as a barrier to accessing reproductive care (Republic of 226 

Yemen 2013; Bawazir et al 2013). Although there has been an essential service package for Yemen – focused 227 

on maternal and child health – since 2004, the extent to which this was implemented in the pre-conflict 228 

period is uncertain (Wright 2015). Finally, although the literature on quality of care in Yemen is sparse, 229 

available evidence suggests that curative care services were of generally poor quality (Anbori et al 2010; 230 

Webair et al 2015) – particularly with respect to patient perceptions of care – and were neither readily 231 

available nor accessible across the country, especially in rural areas (Republic of Yemen 2013; Bawazir et al 232 

2013). 233 

Medicines and medical technologies 234 

Issues in delivery and quality of care may have been partly attributable to long-standing problems of 235 

medicines supply, regulation and quality control prior to the internationalisation of the conflict. Although 236 

WHO data indicate that pricing for generic medicines in Yemen was generally competitive by international 237 

standards during this period (as indicated by the median consumer price ratio) (WHO 2016a), problems of 238 

irregular drug supply, weak regulation and quality control in the pharmaceutical sector, and a rising 239 

challenge of counterfeiting were widely acknowledged up to early 2015 (Yemen MoPHP/WHO 2012). 240 

Human resources for health 241 

Workforce concerns in Yemen pre-conflict included inequitable distribution of healthcare workers (HCWs) 242 

nationwide, but particularly in rural areas. Physician density in Yemen in 2013 was 2 per 10,000 population, 243 



 

8 
 

with 3 hospitals per 100,000 population – figures that are broadly consistent with other low-income 244 

countries (WHO 2015). However, shortages of female HCWs in particular were identified as a major barrier 245 

to access for women, possibly accounting for a markedly low Caesarian section rate in Yemen at 0.5% (Al 246 

Serouri et al 2012). Mental health service provision was also limited: there were 0.5 psychiatrists and 0.09 247 

psychiatric nurses per 100,000 people in Yemen in 2007, two of the lowest ratios in the Arab World (Okasha 248 

et al 2012). Public sector HCW pay and retention were, as in many other low income countries, significant 249 

problems; dual job-holding in public and private sector clinics was common (Aulaqi 2014). 250 

Health information and intelligence 251 

Tracking the effect of health system activity on health outcomes in Yemen prior to the conflict is complicated 252 

by limitations to health information gathering. Although key statistics were routinely collected by the state-253 

funded Central Statistical Organisation (CSO) and a developing Health Management Information System 254 

(HMIS), and the vertical programmes gathered quite detailed monitoring information, health intelligence 255 

gathering was hampered by weak capacity in respect of data management and dissemination, and in 256 

particular challenges with information relay especially from rural areas (Republic of Yemen/Health Metrics 257 

Network 2009). A new electronic Disease Early Warning System (eDEWS) was introduced with support from 258 

international organisations to provide improved case report data and support communicable disease 259 

surveillance using mobile phone technology – with generally good sentinel site coverage (90% or more) 260 

(Ahmed et al 2014). 261 

Health outcomes in Yemen to March 2015 262 

Significant improvements were achieved in Yemen from 2005 to 2013 against a number of key indicators in 263 

maternal and child health, and communicable diseases such as Malaria (table 2). There were marked 264 

improvements in life expectancy and, in particular, a reduction in child mortality rates at national level, and 265 

Yemen performed well even by comparison with other low income countries and regional neighbours on 266 

some measures (figure 2 and table 2). 267 

[INSERT TABLE 2] 268 

[INSERT FIGURE 2] 269 

Data from the Global Burden of Disease study show that the most important causes of years of life lost in 270 

Yemen before the internationalisation of the conflict continued to be lower respiratory tract infections, 271 

diarrhoeal disease and other communicable diseases, and birth complications (Mokdad 2016a). 272 

Cardiovascular and cerebrovascular disease were emerging health issues in Yemen (with population 273 

prevalence rates of 3.93% and 0.37% respectively in 2010), but prevalence rates for many non-274 

communicable diseases were well below regional average for the Eastern Mediterranean – with the 275 

exception of chronic respiratory conditions (table 2). Chronic food insecurity was also a major challenge 276 

before the beginning of the conflict, and nutritional deficiencies were among the primary causes of years 277 

lived with disability in Yemen in 2013 (Mokdad et al 2016). A World Food Programme (WFP) survey in 278 

November 2014 – four months before the conflict began – found that some 10.6m people (around 41%) of 279 

the population were food insecure, with important disparities in degrees of food insecurity between urban 280 

(26% of the population) and rural (48%) areas (World Food Program 2014). However, important strides were 281 

made in addressing severe acute malnutrition (SAM) among children especially over 2014, where the 282 

estimated number affected fell from 280,000 to 160,000 (UN OCHA 2015a). 283 

In summary, key population health challenges facing the health sector in Yemen prior to the onset of fighting 284 

included a lower than regional average life expectancy, enduring problems of malnutrition and endemic 285 

poverty. In health system terms, political commitment to health sector development was low and public 286 
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funding in decline with evidence of weak service penetration nationwide. Challenges included a need to 287 

cater for 4,171 health facilities dispersed unevenly across the country (and with some two thirds of the 288 

population living in rural areas), limited health governance capacity especially at the periphery, and weak 289 

human resource development policies.  290 

The impact of conflict on health system functionality in Yemen since March 2015 291 

Leadership and governance 292 

Core health system governance functions in Yemen have deteriorated significantly since the onset of 293 

fighting. Coordination of the health response within Yemen, formally led by the MoPHP in partnership with 294 

the WHO regional office, incorporates some 20 partner organisations including the International Committee 295 

of the Red Cross (ICRC) and Médecins Sans Frontières (MSF) as part of a health cluster (Gavlak 2015). 296 

However, the effectiveness of this response mechanism has been questioned; the decision by many 297 

international actors in Yemen to evacuate a majority of their staff as the conflict escalated in March 2015 298 

may have undermined both the coordination and the timeliness of the response to emerging population 299 

health needs (Cunningham 2016).   300 

Health financing  301 

In funding terms, the health system in Yemen is experiencing a crisis on two fronts. On one hand, public 302 

expenditure has fallen as public administration functions have deteriorated and the economy has 303 

contracted. The annual GDP growth rate for Yemen in 2015 was -32.9%, and is predicted to be -12.8% in 304 

2016 (Yemen MoPIC 2016). Prior to the conflict, staff salaries accounted for 30-40% of all expenditure by the 305 

MoPHP. On the other hand, international aid funding has also fallen precipitously as an increasing number of 306 

organisations have either scaled back their activities in Yemen or withdrawn from the country altogether 307 

(Yemen MoPIC 2015). Total external loan and grant funding disbursement to the Yemeni health sector fell 308 

from $51.3m in 2014 to $1m in 2015, in line with the suspension of support from all but a handful of donors 309 

following the internationalisation of the conflict (Yemen MoPIC 2016a). Persistent under-funding of the 310 

humanitarian response plan has – in common with other countries in conflict worldwide – been a significant 311 

challenge in Yemen; the WHO’s own response plan for 2016 received 24% of total requested funding (WHO 312 

EMRO 2016d). Taken together, these funding reductions have contributed to major challenges for public 313 

health service delivery since March 2015.  314 

Service delivery and quality of care 315 

Services in public health facilities have been subject to reductions due to direct attack and damage to 316 

infrastructure on which delivery depends (e.g. roads, electricity and water supplies), in addition to workforce 317 

and supply shortages. According to WHO-conducted Health Resources and services Availability Mapping 318 

System (HeRAMS) survey conducted in February-June 2016 (WHO EMRO 2016c), 17% of 3,507 health 319 

facilities assessed were “non-functional” (i.e. no services currently offered either as a result of critical 320 

infrastructure damage, absence of staff, lack of equipment, or physical inaccessibility) and a further 38% 321 

“partially functional” (some, but not all services currently offered) (WHO EMRO 2015a). Direct or indirect 322 

attacks on health facilities have been a prominent feature of the conflict from the start, with around 8% of 323 

facilities in the 2016 HeRAMS survey being either partially or completely destroyed at the point of 324 

assessment. Attacks on international health organisations have also occurred on a regular basis, including 325 

four on health facilities operated by MSF prompting that organisation’s withdrawal from all hospitals in 326 

Northern Yemen in August 2016 (Médecins Sans Frontières 2016). There is disparity in damage by 327 

governorate with Taiz, Aden, Sa’adah and Sana’a worst affected (WHO EMRO 2016c).  328 



 

10 
 

Direct targeting of health facilities, combined with reduced functionality because of damage to vital 329 

infrastructure, impaired fuel and electricity supplies, lack of supplies, HCW shortages, financing problems, 330 

and restrictions on population movement have created a situation in which access to basic health services is 331 

becoming increasingly challenging (Safeguarding Health in Conflict Coalition 2016). The 2016 HeRAMS survey 332 

noted large shortfalls in service availability by domain even within those health facilities still operational, 333 

with trauma management (of any form) available at 34% of those surveyed, and maternal and new-born 334 

health at 35%. Other key service areas were also badly affected in the initial phases of the conflict, 335 

particularly Therapeutic Feeding Centres for malnutrition: closures were common during 2015 because of 336 

fuel shortages and access difficulties, although there has been some recovery since this time (UN OCHA 337 

2015b). The proportion of the population without access to basic healthcare in August 2015 was estimated 338 

at 58%, and although this has since improved to 54%, over half of the Yemeni population remain without 339 

access (UN OCHA 2016a). A crude indication of access restrictions is given by the total number of 340 

consultations reported through eDEWS, which dropped by more than 50% in the first three months of the 341 

conflict before steadily returning to pre-conflict levels by the end of 2015 (Yemen MoPHP/WHO EMRO 342 

2016). 343 

Core public health prevention work has also been adversely affected. Data suggest a precipitous decline in 344 

the extent of vaccination coverage in the initial phases of the conflict – notably for measles. Pre-crisis 345 

measles and rubella coverage ranged between 75-80% on average between 2004 and 2014, despite 346 

significant barriers to vaccination arising partly from the physical inaccessibility of some rural communities 347 

(Al-Taiar et al 2010). There is some discrepancy in stated year-end estimates for 2015, with some data 348 

showing a decline nationwide to just over 40% (across all age groups) (Yemen MoPHP/WHO EMRO 2015), 349 

but other sources indicating an upswing to 75% coverage for first-dose measles and rubella vaccination (MR1 350 

only) among children aged under one, largely as a result of intensive campaigns towards the end of the year 351 

(WHO EMRO 2016b).   352 

Medicines and medical technologies 353 

Medical supply shortages have proven a major impediment to health service delivery since the 354 

internationalisation of the conflict, but particular challenges have arisen in provision of secondary or tertiary 355 

care interventions that depend on specialised equipment and drugs – notably renal dialysis, oncological care, 356 

and to a lesser degree, diabetes mellitus (WHO EMRO 2015d). 357 

Human resources for health 358 

Although it is not possible using available data to quantify precisely the toll on HCWs arising from the conflict 359 

in Yemen, a recently released WHO report based on secondary data analysis identified 31 deaths resulting 360 

directly from attacks on health facilities in the country in 2015 (although this figure does not distinguish 361 

between patients and HCWs and is likely to be a conservative estimate) (WHO 2016b), and evidence from 362 

other countries suggests that HCW deaths, injuries and flight are likely to be significant determinants of 363 

health service access to the wider population (Roome et al 2014). Specialised services including renal dialysis 364 

have been badly affected because of their reliance on costly equipment, reliable power supplies and trained 365 

personnel (WHO EMRO 2015b). 366 

Health information and intelligence 367 

From a health information perspective, reporting rates eDEWS have steadily recovered over the course of 368 

the conflict to 95% in the first week of 2016, but rates fell as low as 51% in 2015 (Yemen MoPHP/WHO 369 

EMRO 2016). Data on HMIS reporting rates in Yemen are not publicly available at present. 370 
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The impact of conflict on population health indicators and outcomes in Yemen since March 2015: a 371 

snapshot 372 

At least 7,200 individuals have died as a result of the conflict (50% of whom are civilians), and some 38,200 373 

have been injured (UN OCHA 2016c). These figures are likely to underestimate the true burden of mortality 374 

and injuries because they are include health-facility reported events only. The majority of deaths have 375 

occurred in densely populated civilian areas, mainly in the cities of Taiz, Aden, Sana’a and Sa’adah. UN 376 

agencies and various NGOs have repeatedly raised concerns about human rights violations and urged the 377 

coalition to stop indiscriminate bombing and use of cluster munitions in civilian areas (e.g. Human Rights 378 

Watch 2016). Around 3.3 million Yemenis are internally displaced (13.5% of the Yemeni population) – 379 

representing a more than 900% increase since the internationalisation of the conflict. Many of those with 380 

the resources and capacity to leave Yemen have already done so (mainly the highly educated and wealthy), 381 

but the level of external displacement has been low overall (UN OCHA 2016c), particularly by comparison 382 

with the crisis in Syria (UN OCHA 2016a). 383 

[INSERT FIGURE 3] 384 

Wider population health impacts arising as a result of the conflict are now becoming increasingly apparent. 385 

Life expectancy in Yemen fell in 2015, and increases were also seen in under-5 child mortality and maternal 386 

mortality – the first setbacks to positive trends for these indicators for many years (table 3). The effect on 387 

nutritional status population-wide has been profound, particularly among children. Around 462,000 children 388 

are affected by SAM (WHO EMRO 2016d), compared to an immediate pre-conflict figure of 160,000 (UN 389 

OCHA 2016d). Notably high pre-conflict rates of anaemia (86% among children under 5 in the 2013 390 

Demographic and Health Survey (Republic of Yemen 2013)) increased to over 95% by the end of 2015 391 

(Mokdad 2016b). The percentage of women of childbearing age who are malnourished rose from 11.6% in 392 

2013 to 18.6% in 2015 (Mokdad 2016b). This worsening food security and malnutrition trajectory may be 393 

attributed to the combined effects of movement restrictions on goods imposed by all warring parties, 394 

reducing food supplies in many parts of the country (FAO 2016); and declining household incomes as the 395 

cost of basic foodstuffs has risen (Yemen MOPIC 2016b). Nationally, data from the beginning of 2016 396 

suggested that more than 60% of households were limiting meal sizes to help cope with worsening food 397 

security (UN OCHA 2016c). Governorate-level surveys in 2015 indicated increasing reliance at household 398 

level on unsustainable coping strategies including meal-skipping even at that early stage in the conflict 399 

(Yemen MoPHP/UNICEF 2015).  400 

[INSERT TABLE 3] 401 

From a communicable disease perspective, the conflict has exposed vulnerabilities in terms of both 402 

prevention and outbreak response. Variable vaccination coverage noted above has not yet translated into a 403 

rising case burden, but current immunisation coverage falls well below the 90% herd immunity threshold for 404 

measles (Orenstein et al 2000). Outbreak control has also become increasingly challenging – as evidenced by 405 

a large Dengue Fever outbreak across a number of governorates in 2015. While past outbreaks of Dengue 406 

Fever have been localised in geographical spread, and time-limited in duration (Bin Ghouth et al 2012), in 407 

2015 there was an outbreak of much larger magnitude with a reported caseload ranging from 13,846 to 408 

14,509, across a much wider range of governorates. Although cases presented predominantly in urban areas 409 

(as in the past) where access has been easier than in remoter rural areas, implementation of basic Dengue 410 

control measures including bednet distribution and fumigation are challenging (Al Yousefi et al 2016) and 411 

have been made immeasurably more difficult by ongoing insecurity.  412 

Describing the impact of the conflict on non-communicable disease (NCD) burden with clarity is far more 413 

challenging – in part because communicable diseases accounted for the majority of years of life lost in 414 
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Yemen before the conflict, but also because of long-standing weaknesses in data collection systems. The 415 

limited data available show a steady increase in the prevalence of cardiovascular and cerebrovascular 416 

disease in Yemen between 2010 and 2015 (table 3). There is anecdotal evidence to suggest that vulnerable 417 

groups such as the elderly have suffered disproportionately as a result of indiscriminate attacks, population 418 

displacement, and lack of access to routine healthcare including NCD medications, but robust data are in 419 

short supply (WHO EMRO 2015c).  420 

 421 

DISCUSSION 422 

This analysis has shown that despite profound structural and health sector vulnerabilities in the years 423 

leading up to 2015, important health gains were achieved in Yemen in certain domains (notably increases in 424 

overall life expectancy, and reductions in infant and under-5 child mortality rates).  Following the 425 

internationalisation of the conflict in the country in March 2015, there is mounting evidence that the Yemeni 426 

health system is disintegrating as a result of weakening national oversight, worsening access to health 427 

services in the context of severe financing restrictions and – in particular – ongoing threats to the safety of 428 

citizens, healthcare workers and health facilities. These have translated, for the first time in recent years in 429 

Yemen, into worsening performance against key health outcomes including life expectancy, under-5 child 430 

mortality and maternal mortality. There is particularly concerning evidence of a rapid increase in the number 431 

of children affected by SAM, an indication of worsening food insecurity and weakening access to supportive 432 

healthcare services in many parts of the country.  433 

Drawing clear parallels between the situation in Yemen and other FCAS settings presents significant 434 

methodological challenges. At first glance the Yemeni case shares important features in common with other 435 

recent conflicts, especially in the Middle East, where HCWs and health facilities have been subject to direct 436 

and indirect attack (e.g. Burnham et al 2012). However, trends in morbidity and mortality in Yemen are at 437 

marked variance to the ongoing conflict in Iraq or indeed Syria, a middle-income country where war-related 438 

injuries and poorly-controlled non-communicable disease account for the bulk of years of life lost (Mokdad 439 

et al 2016). Data from Yemen bear closer similarities to evidence from conflicts in sub-Saharan Africa in the 440 

1990s and 2000s, where malnutrition, diarrhoeal diseases, respiratory tract infections and measles made 441 

major contributions to case fatality rates (Spiegel et al 2010; Toole and Waldman 1997). A striking feature of 442 

the Yemeni conflict has been the low volume of external relative to internal displacement compared with 443 

other recent conflicts (IDMC 2016), a factor that has likely compounded the scale of the shock to the health 444 

system. 445 

There are important limitations to the analysis presented here – most relating to the low volume and quality 446 

of data from Yemen, in common with many other FCAS. Firstly, robust assessment of the population health 447 

impact of conflict is difficult, and estimates of mortality and morbidity are overwhelmingly based on health 448 

facility-reported data, likely capturing only a proportion of the overall burden of disease in Yemen. A 449 

comprehensive assessment of the population health impact of the conflict in Yemen was, however, beyond 450 

the scope of this paper given our primary focus on the health system. Secondly, the exclusion of certain 451 

sources (in particular media sources and personal testimony from key informants) may have resulted in 452 

important, emerging evidence on health system impacts arising from the conflict being overlooked. A fuller 453 

assessment of health system activity since the internationalisation of the conflict would include evidence 454 

from these additional sources, with appropriate weighting to reflect the nature of the material.  455 

Further, important questions about health system functionality remain unanswered and provide the outlines 456 

of a research agenda for Yemen. In particular, there is a need to build a clearer understanding of variations 457 

in the intensity of the conflict across the country and how these have been experienced by local health 458 
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actors. Secondly, the extent of HCW flight is unclear. Since there is evidence from other settings that human 459 

resources for health should be priority for reconstruction efforts in the post-conflict period (WHO 2005), and 460 

that this often depends on the degree of protection offered to HCWs during the fighting (Namakula and 461 

Witter 2014), building a clearer picture of the scale and scope of HCW flight, and where deficits in expertise 462 

may now lie, should be a priority for agencies involved in the response and for academic researchers. 463 

Thirdly, there is very little evidence from Yemen on coping strategies in the health sector, including citizens’ 464 

means for managing healthcare costs, and the degree to which non-state actors have been able to fill 465 

widening gaps in public sector service provision since the beginning of the conflict. Non-state actors have 466 

often adopted key roles in health service provision during conflict in other settings (e.g. Ab Barnabas and Zwi 467 

1997; Howard et al 2014), and may assume important functions in the post-conflict period (Hill et al 2014). 468 

Finally, very little can be said of perceptions of healthcare (both public and private) among Yemenis. All of 469 

the above point to wider shortfalls in data collection both before and during the conflict. 470 

Identifying suitable health system priorities in the context of a dynamic and ongoing conflict is challenging, 471 

but evidence from other FCAS suggests limited health system strengthening work is possible (Jones, Howard 472 

and Legido-Quigley 2015; Newbrander, Waldman and Shepherd-Banigan 2011). In the near term, firm 473 

guarantees regarding the safety of civilians and the preservation of health facilities and health workers are 474 

required from the warring parties, which thus far have not been forthcoming. From a health service 475 

perspective, evidence exists on the kinds of health service packages that are likely to deliver improvements 476 

in health outcomes for displaced people in conflict settings (Spiegel et al 2010), and work is urgently needed 477 

to redefine service packages for Yemen that prioritise basic services while recognising variations in local 478 

circumstances across the country. In the medium-term, planning for health system rehabilitation and 479 

reconstruction must begin as soon as possible. Ensuring access to reliable and detailed health information 480 

will be critical to this effort, and plans should be put in place forthwith to ensure that a robust, national 481 

assessment of health needs can be carried out as soon as a reduction in the intensity of the conflict permits. 482 

Conclusion 483 

This review has described significant and wide-ranging impacts of escalating conflict on health system 484 

functionality and health outcomes in Yemen, including worsening life expectancy, child and maternal 485 

mortality rates, and rising rates of severe acute malnutrition. Important areas of uncertainty remain, 486 

however, including the scale of health worker flight, and the extent to which alternative providers have 487 

stepped in to deliver widening service gaps as the conflict has unfolded. Strengthening health information 488 

and monitoring systems is an urgent priority as the conflict continues, and planning for reconstruction 489 

should begin as soon as possible.  490 

 491 
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 712 

Figure 1. The WHO’s health system building blocks framework as visualized by de Savigny [source: adapted from de Savigny (2009)] 713 

 714 

Figure 2. Diphtheria, tetanus toxoid and pertussis immunization coverage among 1-year-olds (%)—a standard marker of health 715 
service delivery—for Yemen compared with the WHO EMR and World Bank lower-middle income country group averages [source: 716 
WHO (2016a)] 717 
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 718 

Figure 3. Secular trends in the number of deaths and injuries, and degree of internal displacement in Yemen from April 2015 to 719 
September 2016 [source: WHO EMRO Situation Reports for Yemen] 720 

  721 
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Domain Yemen WHO EMR* average World Bank lower-middle 
income group‡ 

2005 2014 2005 2014 2005 2014 

Total expenditure on health 
as percentage of GDP (%) 

4.58 5.64 3.90 4.80 4.20 4.50 

General Government 
expenditure on health as 
percentage of total 
expenditure on health (%) 

33.86 22.56 51.20 56.80 33.20 36.20 

Out-of-pocket expenditure 
on health as percentage of 
total health expenditure (%) 

64.78 76.42 41.55 35.09 59.21 55.86 

General Government 
expenditure on health as 
percentage of total 
Government expenditure 
(%) 

4.79 3.93 7.30 7.90 6.10 6.70 

External resources for 
health as percentage of 
expenditure (%) 

2.03 6.38 0.90 1.20 3.10 3.30 

* EMR = Eastern Mediterranean Region 722 
‡ World Bank lower-middle income group countries are defined as those with a Gross National Income (GNI) per capita of between 723 
$1,026 and $4,035 (at Purchasing Power Parity) in 2017; the last recorded GNI per capita for Yemen – on which this classification is 724 

based – was $3,660 for the year 2013, i.e. prior to the outbreak of fighting 725 
 726 

TABLE 1: expenditure on health in Yemen by source, 2005-16 compared with the WHO Eastern 727 

Mediterranean Region (EMR) and World Bank lower middle income country comparators [source: WHO 728 

2016a] 729 

 730 

Domain Indicator Yemen WHO EMR1 

2003 
(unless 
otherwise 
stated) 

2006 
(unless 
otherwise 
stated) 

2014 (unless 
otherwise 
stated)  

2014 
(unless otherwise 

stated) 

Global indicators Life expectancy at birth‡ 63.7 65.0 67.1 68.8 

Literacy rate among adults 
aged 15 and over (%)† 

  65 (2012) 69 (2012) 

Stunting among children 
aged 5 and under (%)† 

  46.6 (2011) 28.2 (2010) 

Gross National Income 
(GNI) per capita† 

$3,170 $3,710 $3,820 
(2013) 

$10,968 (2013) 

Child health Infant mortality (per 1000 
live births) † 

60.1 51.9 35.1 41.6 

Under-5 mortality (per 
100,000)‡  

1594.48 1348.77 929.91 1136.67 (2010) 

Percentage of children 
under 12 months 
immunised against 
measles – MCV1 (MCV2)2,$ 

66 (N/A) 68 (30) 75 (53) 76 (N/A) 

Maternal and 
reproductive 
health 

Maternal mortality ratio 
(per 100,000 births)‡ 

374.33 333.15 299.23 241.55 

Deliveries attended by 
qualified medical staff 
(%)† 

24.8 36 43 (2013) 67 (2013) 
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Women receiving 
antenatal care (four or 
more visits) (%)† 

41 47 25.1 (2013) 56 (2013) 

Delivery in a health facility 
(%)† 

20 24 30 (2013) - 

Family planning (modern 
method) (%)† 

13 19 47 (2013) 58.4  
(2015 estimate) 

Fertility rate† 6.2  4.1 (2013) 3.3 (2013) 

Communicable 
disease 

Malaria incidence rate 
(per 100,000)‡ 

 715.65 
(2005) 

619.52 
(2010) 

1076.08 (2010) 

Lower respiratory tract 
infection mortality rate 
(per 100,000)‡  

55.57 42.00 30.08 35.36 (2010) 

Non-
communicable 
disease 

Prevalence of 
cardiovascular disease‡ 

 3.97 
(2005) 

3.93 (2010) 5.04 (2010) 

Prevalence of 
cerebrovascular disease‡ 

 0.36 
(2005) 

0.37 (2010) 0.44 (2010) 

Prevalence of chronic 
respiratory disease‡ 

 8.70 
(2005) 

8.23 (2010) 7.17 (2010) 

1 EMR = Eastern Mediterranean Region; 2 MCV1 = measles containing vaccine 1 (first dose); MCV2 = measles containing vaccine 2 731 
(second dose) 732 

TABLE 2: selection of key health outcome indicators for Yemen from 2003 to 2015; a column listing relevant 733 

figures across the WHO Eastern Mediterranean Region (EMR) is provided for comparison [sources: † = WHO 734 

2016a; $ WHO vaccine-preventable disease monitoring system 2016; ‡ = GBD 2016] 735 

 736 

Domain Indicator Yemen WHO EMR1 

2014 (unless 
otherwise stated)  

2015 2014 
(unless otherwise 

stated) 

2015 

Global 
indicators 

Life expectancy at birth‡ 67.10 66.00 68.80 68.80 

Child health Infant mortality (per 
1000 live births) † 

35.10 33.80 41.60 40.50 

Under-5 mortality (per 
100,000)‡ 

929.91 1135.39 1136.67 (2010) 941.76 

Percentage of children 
under 12 months 
immunised against 
measles – MCV1 
(MCV2)2,$ 

75 (53) 75 (49) 76 (N/A) 76 (N/A) 

Maternal and 
reproductive 
health 

Maternal mortality ratio 
(per 100,000 births)‡ 

299.23 307.42 241.55 238.35 

Communicable 
disease 

Malaria incidence rate 
(per 100,000)‡ 

619.52 (2010) 571.24 1076.08 (2010) 1018.69 

Lower respiratory tract 
infection mortality rate 
(per 100,000)‡ 

30.08 29.80 35.36 (2010) 29.47 

Non-
communicable 
disease 

Prevalence of 
cardiovascular disease‡ 

3.93 (2010) 4.02 5.04 (2010) 5.18 

Prevalence of 
cerebrovascular disease‡ 

0.37 (2010) 0.37 0.44 (2010) 0.45 
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Prevalence of chronic 
respiratory disease‡ 

8.23 (2010) 8.14 7.17 (2010) 7.48 

1 EMR = Eastern Mediterranean Region 737 

2 MCV1 = measles containing vaccine 1 (first dose); MCV2 = measles containing vaccine 2 (second dose) 738 

TABLE 3: selection of key health outcome indicators for Yemen since the escalation of the conflict, by 739 

comparison with baseline, where data are currently available; a column listing relevant figures across the 740 

WHO Eastern Mediterranean Region (EMR) is provided for comparison [sources: † = WHO 2016a; $ WHO 741 

vaccine-preventable disease monitoring system 2016; ‡ = GBD 2016] 742 

 743 

 744 


