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Objectives
As people with HIV (PWH) age, the prevalence of frailty increases. Rapid screening tests to identify
frailty within HIV outpatient settings are required to identify at-risk individuals. We undertook a
service evaluation to assess three short frailty assessments in PWH.

Methods
We assessed two objective [gait speed (GS), timed-up-and-go test (TUGT)] and one subjective [the
self-reported health questionnaire (SRH)] frailty screening tools in PWH aged > 40 years attending
a single HIV outpatient department. Factors associated with positive frailty screening tests (defined
as GS < 0.8 m/s, TUGT ≥ 10 s and SRH score < 6) were assessed using logistic regression models.

Ethical considerations
This was a service evaluation and was approved as a service evaluation by the Imperial College
Healthcare NHS trust HIV clinical research committee (February 2020). All participants were given
verbal information and were able to terminate the screening tests at any time.

Results
Of 84 PWH approached, 80 individuals completed all screening tests (median age = 56 years,
range: 40–80) with a positive frailty screening prevalence in 19%, 33% and 20% for GS, TUGT and
SRH, respectively. All tests were considered acceptable to participants. Factors statistically
significantly associated with frailty included age (GS and TUGT), detectable HIV RNA (TUGT),
number of comorbidities (GS and TUGT), presence of polypharmacy (GS and TUGT) and total
number of concomitant medication (GS and SRH).

Conclusions
Rates of positive screening tests for frailty are dependent on screening tool used, with all three tools
being acceptable to participants. Objective measures of frailty screening (GS and TUGT) are more
closely associated with clinical parameters than is a subjective measure of frailty screening (SRH).
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Introduction

Life expectancy for people with HIV (PWH) with access

to antiretroviral therapy (ART) is now approaching that

of the general population [1]. As a result, the average age

of PWH is increasing, with those aged > 50 years glob-

ally increasing from 8% in 2006 to 16% in 2016, and this

is estimated to reach 21% in 2020 [2]. With this growing

population of ageing PWH, the prevalence of non-infec-

tious comorbidities is increasing, as is the prevalence of

frailty [3].

Frailty can be defined as a clinical syndrome character-

ized by an age-related deterioration in multiple physio-

logical systems and homeostatic mechanisms, resulting in

greater vulnerability to stressors [4]. Frailty has been

associated with adverse outcomes, including higher rates
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of falls, hospitalization, slower recovery from acute ill-

ness and all-cause mortality [5]. PWH are also at

increased risk of negative outcomes of frailty, including

falls and fractures, compared with age-matched controls

[6]. Therefore, recognition of frailty is key as early inter-

ventions may assist in preventing adverse clinical out-

comes, and HIV treatment guidelines now recommend

screening for frailty in older PWH [7].

The described prevalence of frailty amongst PWH is

variable and depends on the population studied and

frailty definitions applied, and is reported to be between

5% and 28% [8]. Frailty prevalence in PWH is consis-

tently reported at higher rates than age-matched controls

in the general population [9].

Several screening tools for frailty exist but none have

been validated in PWH. Our aim was to assess three short

frailty screening tools within an HIV outpatient setting,

including both objective and subjective tools, to assess

their usefulness and feasibility within HIV clinical care.

Methods

Frailty screening tools that were able to be undertaken in

less than 2 min within a clinical setting, and having no

requirements for extra equipment, blood sampling or

clinical investigations were selected. Based on these crite-

ria, two objective frailty screening tools [the gait speed

(GS) [10] and timed-up-and-go test (TUGT)] [11], both

recommended by the British Geriatric Society (BGS)

guidelines [12], and one subjective screening tool [the

self-reported health questionnaire (SRH) [13]] were

selected. We undertook a prospective service evaluation

where PWH aged > 40 years attending sequential HIV

clinic appointments at Imperial College Healthcare NHS

Trust, London, UK, between 2 March 2020 and 13 March

2020 were invited to participate and informed that the

assessments undertaken were to identify frailty. After

completing the three frailty screening tests, individuals

were asked to provide written and verbal feedback.

The GS test was performed and measured once over a

4-m distance, starting from a stationary standing point.

Timing was stopped after the first footfall over the 4 m

mark. Slow gait speed was defined as < 0.8m/s, based on

the BGS guidelines [12]. The TUGT measures the time

taken to stand up from sitting on a standard chair (44–
47 cm), walk 3 m, turn, walk back to the chair and sit

down. Timing ceased once the individual was sitting on

the chair with their back upright. A positive (frail) TUGT

cut-off value of ≥ 10s was applied [12]. GS and the TUGT

were completed using walking aids where required, and

participants were asked to walk at their normal pace. The

SRH records self-rated health perceptions on a scale of 0–

10. Scores < 6 are used to define frailty [12]. Objective

wording was applied to each patient when asking them to

rank themselves in this questionnaire to reduce inter-par-

ticipant subjective variability. Individuals who could not

take part in all screening tests were excluded from this

description.

Univariate logistic regression models were utilized to

examine factors associated with higher frailty scores, cal-

culating an odds ratio (OR) with 95% confidence intervals

(CIs). No adjustment for confounding variables was applied

and an a of 0.05 was chosen. Covariates examined included

Table 1 Baseline characteristics and frailty score results

Parameter Value (n = 80)

Demographics
Gender [n (%)]
Male 64 (80)

Ethnicity [n (%)]
White 42 (53)
Black 17 (21.3)
Mixed 2 (2.5)
Asian 5 (6.3)
Other 14 (17.5)

Age (years) [mean (SD)] 56.0 (9.2)
HIV parameters
Time since HIV diagnosis, (years) [mean (SD)] 17.4 (8.2)
Duration on ART (years) [mean (SD)] 13.1 (7.1)
Number of different ART regimens [mean (SD)] 4.1 (2.7)
Type of ART regimen [n (%)]
Dual therapy 7 (8.8)
Triple therapy 72 (91.2)

Current CD4 count (cells/µL) [mean (SD)] 667.0 (262.2)
Nadir CD4 count (cells/µL) [mean (SD)] 276.7 (204.9)
HIV RNA load < 50 copies/mL [n (%)] 70 (87.5)

Comorbidities and lifestyle factors
Number of comorbidities [mean (SD)] 6.4 (3.6)
Cigarette smoking [n (%)]
Current 13 (18.1)
Previous 18 (25.0)
Never 41 (56.9)

Alcohol consumption [n (%)]
> 14 units/week 14 (22.2)
≤ 14 units/week 49 (77.8)

Polypharmacy (> five concomitant medications) [n
(%)]

30 (37.5)

Number of non-ART concomitant medication [n (%)]
1–5 58 (73.4)
6–10 12 (15.2)
11–15 6 (7.6)
16–20 3 (3.8)

Frailty score results
Gait speed (GS)
Median (range) (m/s) 1.02 (0.43–1.49)
Frail [n (%)] 15 (18.8)

Timed-up-and-go test (TUGT)
Median (range) (s) 9.18 (5.3–22.06)
Frail [n (%)] 26 (32.5)

Self-reported health (SRH)
Median (range) 7 (0–10)
Frail [n (%)] 16 (20)

ART, antiretroviral therapy; SD, standard deviation.
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demographic variables, HIV-related variables, comorbidi-

ties, concomitant medication and lifestyle variables, which

were collected from electronic hospital patient records.

Viral load < HIV RNA 50 copies/mL was deemed unde-

tectable. SPSS v.26 (IBM Corp, Armonk, NY, USA) was used

to perform statistical analyses.

Results

Of 84 individuals approached, 80 PWH aged > 40 years

participated. Three individuals declined (with no specific

reasons given) and one individual could not complete the

GS or TUGT due to dizziness. Mean age was 56 years [s-

tandard deviation (SD) = 9.2] and 64 (80%) were male.

Full details of HIV-associated parameters, lifestyle factors

and numbers of comorbidities are shown in Table 1. It is

notable that individuals had known HIV-disease for a

mean (SD) of 17.4 (8.2) years, and 70 (87.5%) were viro-

logically suppressed on ART. Although mean nadir CD4+

lymphocyte count was low 276.6 cells/lL, mean current

CD4 lymphocyte count was high (667 cells/µL). The

prevalence of comorbidities was high (mean of 6.4

comorbidities), as was the presence of polypharmacy,

with 30 (37.5%) individuals on five or more concomitant

medications.

Frailty scores and prevalence rates defined by the

screening tests are shown in Table 1. Frailty prevalence

varied between screening test with rates of 19%, 33%

and 20% for GS, TUGT and SRH, respectively. Overlap

between frailty screening tests is shown in Fig. 1.

Six participants provided written feedback as follows:

‘Could include advice on walking and more exercise’,

‘Suggest using a treadmill or exercise bike’, ‘This was

painless’, ‘Depends on performance on the day’, ‘Doesn’t

incorporate aspects of frailty including drug use and

sleep’ and ‘Missing key aspects such as unsteadiness and

wasting’. All verbal feedback received was positive.

In univariate logistic regression models (Table S1), fac-

tors associated with frailty included age (GS and TUGT),

detectable HIV RNA (TUGT), number of comorbidities (GS

and TUGT), the presence of polypharmacy (GS and TUGT)

and total number of concomitant medications (GS and

SRH).

Discussion

We assessed three short frailty screening indices in PWH

aged > 40 years within an HIV outpatient setting. Brief

frailty assessment was highly acceptable, with the major-

ity of approached individuals agreeing to participate.

Written feedback was generally positive, and all verbal

feedback was positive. Of note, some of the written feed-

back from participants suggested they would be interested

in more detailed assessments.

Rates of frailty varied depending on the screening test

utilized, with rates of 19% (GS), 33% (TUGT) and 20%

Fig. 1 Venn diagram of gait speed (GS, red circle), timed-up-and-go test (TUGT, red circle) and self-reported health questionnaire (SRH, green
circle) frailty screening test results. Total populations meeting frailty cut-off values are shown out of 80 for each screening test. [Colour figure
can be viewed at wileyonlinelibrary.com]
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(SRH) observed. We have not undertaken full frailty

assessments and therefore do not have a gold standard

with which to compare these results. However, this was

not the aim of our analysis; rather the main goal was to

ascertain if short frailty screening tests could be put into

clinical practice through a service evaluation. We note

that all three tests are practical to administer in an outpa-

tient clinical setting and may serve as tools to identify

PWH who should undergo a comprehensive geriatric

assessment.

It is interesting to note that these three screening tests

utilized captured different individuals, as shown in Fig. 1,

with only a small number of individuals testing positive

on all three tests (n = 8). There was greater overlap

between the GS and TUGT, with 14 individuals being

positive on both tests; only one individual who tested

positive on GS was not positive on the TUGT. These

results are not unexpected, given that both GS and TUGT

include assessments involving gait speed. Given that

associations with clinical parameters were generally

stronger for the GS and TUGT than for the SRH, we

hypothesize that such objective frailty screening tests

may be more accurate tests to utilize within an HIV out-

patient setting.

Many frailty screening tools are designed for individu-

als aged > 65 years and indeed into their 70s, 80s or 90s.

Although PWH are ageing and frailty rates are increasing,

the average age of HIV-positive cohorts is still substan-

tially younger than the age of individuals for whom

many current frailty screening tools are designed. The

frailty screening tests we assessed focused on mobility

speed and patient-reported outcomes rather than ability

to undertake household activities or the requirement for

washing and self-care assistance, which may be more rel-

evant for older populations. However, as PWH continue

to age, the most appropriate type of frailty assessments

may change. The objective measures of frailty (GS and

TUGT) we used are dependent on lower limb function.

Future work is required to determine subjective measures

of frailty in individuals with impaired lower limb func-

tion due to conditions such as peripheral neuropathy or

arthropathies.

We planned to undertake this service evaluation over a

4-week period and envisaged including 200 participants.

Owing to changes in healthcare provision during the

coronavirus disease 2019 (COVID-19) pandemic, this ser-

vice evaluation was halted prematurely, and our service

evaluation only included 80 individuals. Our findings are

therefore limited by the small sample size. As healthcare

evolves post-COVID-19, telemedicine is likely to play a

greater role in the management of many chronic medical

conditions, including HIV [14]. Future work to assess the

utility of short frailty screening tests via video consulta-

tion, which require no specific tools or investigations,

will be required.
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Supporting Information

Additional supporting information may be found online in

the Supporting Information section at the end of the article.

Table S1 Univariate odds ratios from logistic regression

values for gait speed, timed-up-and-go test and self-re-

ported health questionnaire.
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