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Abstract
There are over 3 million people in sub-Saharan Africa (SSA) aged 50 and over living with HIV. HIV and combined 
antiretroviral therapy (cART) exposure may accelerate the ageing in this population, and thus increase the prevalence of 
premature frailty. There is a paucity of data on the prevalence of frailty in an older HIV + population in SSA and screening 
and diagnostic tools to identify frailty in SSA. Patients aged ≥ 50 were recruited from a free Government HIV clinic in 
Tanzania. Frailty assessments were completed, using 3 diagnostic and screening tools: the Fried frailty phenotype (FFP), 
Clinical Frailty Scale (CFS) and Brief Frailty Instrument for Tanzania (B-FIT 2). The 145 patients recruited had a mean 
CD4 + of 494.84 cells/µL, 99.3% were receiving cART and 72.6% were virally suppressed. The prevalence of frailty by 
FFP was 2.758%. FFP frailty was significantly associated with female gender (p = 0.006), marital status (p = 0.007) and age 
(p = 0.038). Weight loss was the most common FFP domain failure. The prevalence of frailty using the B-FIT 2 and the CFS 
was 0.68%. The B-FIT 2 correlated with BMI (r = − 0.467, p = 0.0001) and CD4 count in females (r = − 0.244, p = 0.02). 
There is an absence of frailty in this population, as compared to other clinical studies. This may be due to the high standard 
of HIV care at this Government clinic. Undernutrition may be an important contributor to frailty. It is unclear which tool is 
most accurate for detecting the prevalence of frailty in this setting as levels of correlation are low.
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Introduction

The global scale-up of combination anti-retroviral therapy 
(cART) has converted HIV infection from a terminal illness 
to a chronic disease with near-normal life expectancy. 
Consequently, people living with HIV (PLWH) are now an 
ageing population. HIV infection appears to be associated 
with accelerated biological ageing, beyond that of HIV-
negative individuals (Appay and Rowland-Jones  2002; 
Arnsten et  al  2007; Triant et  al.  2007) leading to the 
premature expression of geriatric syndromes, such as frailty 
and sarcopenia (Desquilbet et al. 2007, 2009; Erlandson 
et al. 2013b; Piggott et al. 2013; Willig et al. 2016), for 
reasons that are not well understood. Plausible mechanisms 

include chronic inflammation and immune dysregulation 
(Desquilbet et al. 2009; Erlandson et al. 2013a; Franceschi 
et al. 2000; Klatt et al. 2013; Leng and Margolick. 2015) 
seen in normal ageing, frailty and HIV infection despite 
cART and suppression of viral load.

Frailty is a clinical syndrome of physiological 
vulnerability and inability to cope with internal or external 
stressors (Clegg et al. 2013) which independently predicts 
multiple adverse outcomes, such as falls, disability and death 
(Erlandson et al. 2012; Fried et al. 2001). The syndrome 
overlaps with, but is distinct from, comorbidity, disability 
and physiological ageing (Yarnall et al. 2017).

Geriatric syndromes in the ageing HIV population are 
a global public health problem that will soon dispropor-
tionally affect sub-Saharan Africa (SSA), due to its high 
burden of HIV disease and rapidly ageing population of 
PLWH (Pillay and Maharaj 2013). An estimated 3 million 
PLWH in SSA were aged 50 and over in 2011 (Negin and 
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Cumming 2010), and this is likely to increase to 9.1 mil-
lion by 2040 (Hontelez et al. 2012).

Current data on frailty in HIV in SSA are limited. No 
studies have focussed on older adults, and prevalence 
estimates vary (3.4–19.4%), with differing frailty defini-
tions and inclusion criteria (Cournil et al. 2014; Pathai 
et al. 2013). We therefore have limited understanding of 
frailty in this newly emergent, ageing population of PLWH 
receiving long-term cART in SSA.

Geriatric care in SSA is greatly under-resourced 
(Dotchin et al. 2012). It is recommended that screening 
for comorbidities and complications such as frailty is 
undertaken alongside routine HIV follow-up (Van Damme 
et al. 2008). To achieve this, screening and diagnostic tools 
for geriatric syndromes should be culturally appropriate 
and be suitable for use by non-specialists in a low resource 
setting.

The Fried frailty phenotype (FFP) (Fried et al. 2001) is 
a non-specialist frailty assessment method and the most 
widely used phenotypic measure. The FFP has previously 
been used to estimate frailty in community-dwelling non-
HIV older adults in rural Tanzania (Lewis et al. 2018) and 
examines 5 domains: weakness, slow walking speed, unin-
tentional weight loss, low physical activity and exhaustion. 
Cross-cultural adaptation and modification was required 
in this previous Tanzanian study to ensure questions 
were understood, including quantification of exercise and 
weight loss (Lewis et al. 2018).

Another simple phenotypic measure is the Clinical 
Frailty Scale (CFS), a pictograph with a short clinical 
description widely used in high-income countries (HICs) 
for identification of frailty in older adults (Rockwood 
et al. 2005). There is no published research regarding its 
use in SSA.

Additionally, our team has previously developed a 
culturally appropriate frailty screening tool for use in non-
HIV rural community-dwelling elders in Tanzania (the Brief 
Frailty Instrument for Tanzania (B-FIT)) (Gray et al. 2017). 
The B-FIT 2 was developed from a longitudinal cohort study 
in Northeastern Tanzania of community-dwelling people aged 
70 and over, and modelling was used to identify Tanzania-
specific frailty markers (Lewis et al. 2019). In that rural 
setting and cultural environment of subsistence farming and 
multigenerational living, frailty appeared to present less by 
physical parameters like walking speed and weight loss than 
in HIC studies and more by uncorrected sensory impairment, 
social isolation and nutritional issues (Lewis et al. 2019).

We aimed to estimate the prevalence of frailty using 
these three simple non-specialist measures (CFS, FFP and 
B-FIT 2) in a clinic-based HIV-positive cohort aged 50 and 
over receiving cART according to the 2017 Tanzanian HIV 
guidelines. We also aimed to identify important contributors 
and associations with frailty in this setting.

Methods

Ethical consideration

The study was approved nationally by the Tanzanian National 
Institute for Medical Research and locally by the Kilimanjaro 
Christian Medical College Research Ethics Committee. All 
potential participants were given written and verbal infor-
mation about the study by study nurses trained in informed 
consent procedures. Procedures were agreed with the hospital 
administration for onward referral and handover of individuals 
with health issues requiring treatment identified through the 
course of the study.

Participants and setting

Tanzania is a low-income country in East Africa (The World 
Bank 2019). The current life expectancy is 66.31 years (The 
World Bank 2019). The current national HIV prevalence rate 
is 3.9% in adults, of whom 66% are estimated to receive cART 
(UNAIDS 2017. Tanzanian HIV treatment guidelines were 
updated in 2017 and state that all HIV-positive individuals 
should receive cART, regardless of CD4 count (The United 
Republic of Tanzania 2017).

This study took place in Mawenzi Regional Referral 
Hospital (MRRH) HIV Care and Treatment Centre (CTC) in 
Kilimanjaro region, Tanzania. MRRH is a government referral 
hospital, provides free of charge HIV treatment and has 
implemented the 2017 guidelines. Kilimanjaro was a ‘pioneer 
site’ for cART, and treatment has been available for over 
15 years resulting in a stable, long-term treated population of 
PLWH. Kilimanjaro has a high proportion of rural subsistence 
farmers with a smaller proportion engaged in commercial 
agriculture. Levels of education are low in rural elders with a 
high proportion of illiteracy in women aged 70 and over and 
levels of self-reported disability are low with most working 
into old age (Dewhurst et al. 2012; Paddick et al. 2014).

Study participants

Individuals aged 50 and over attending the CTC for routine 
follow-up were systematically sampled in order of arrival for 
routine appointments over a 10-week period (March–May 
2019). Every third patient was approached for inclusion. 
Exclusion criteria were refusal to take part or if participation 
might delay necessary treatment or investigations in the 
opinion of the study doctor.

Demographic and HIV disease data

Sociodemographic information (age, educational 
and occupational background, marital status, living 
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arrangements) was obtained by self-report. Comorbidities 
and medication use were identified through self-report and 
crosschecked against clinic records (record of previous 
tuberculosis, diabetes or hypertension treatment). Blood 
pressure was measured during clinical assessment and 
hypertension defined as ≥ 140/90 mmHg based on the mean 
of three readings at rest (in those not previously prescribed 
antihypertensives). HIV disease specific data (WHO disease 
stage, medication regimen, nadir CD4 and date of diagnosis) 
were obtained through case note review. Height, weight and 
body mass index (BMI) as well as current HIV status with 
CD4 count and HIV viral load were measured at the time 
of recruitment. Performance status was measured using the 
Karnofsky performance status scale (O’Dell et al. 1995).

Frailty assessment

FFP

The FFP was determined based on previous experience 
and adaptation of this measure in rural Tanzania (Lewis 
et al. 2018). The five key elements (weakness, slow walking 
speed, unintentional weight loss, low physical activity and 
exhaustion) were defined as follows:

Weakness

Hand-grip strength (HGS) was measured in the dominant 
hand using a JAMAR Hydraulic Hand Dynamometer. The 
highest of three attempts was recorded. The weakness 
parameter was met if HGS was < 21 kg in males and < 10 kg 
in females; below the 25th centile in an African population 
aged 50–70 (Leong et al. 2016).

Walking speed

Walking speed was the time taken to walk a 6-m distance 
on even ground. Walking aids were allowed. The 6 m was 
measured in the middle section of a 10-m walk and repeated 
3 times to calculate an average. In a previous study in 2016, 
normative data had been collected in medical outpatient 
population at MRRH (n = 85) assumed to be representative 
of a Tanzanian population and age and education matched, 
and HIV negative (Paddick et al. 2017). Walking speed more 
than 1 standard deviation (SD) below the mean was deemed 
slow.

Weight loss. Weight loss was defined as > 1  kg 
unintentional weight loss when comparing weight recorded 
at time of assessment with weight recorded at the previous 
clinic visit.

Physical activity

Physical activity was recorded using the International 
Physical Activity Questionnaire (IPAQ) (Craig 
et al. 2003). A positive score on this domain was recorded 
if 0 days of moderate physical exercise per week were 
self-reported.

Exhaustion

Exhaustion was self-reported, using 2 questions from the 
Centre for Epidemiological Studies of Depression (CES-D) 
scale (Orme et al. 1986). These two questions were ‘I felt 
that everything I did was an effort’ and ‘I felt that I could not 
get going’, translated verbatim into Swahili by the Tanzanian 
study doctor.

Each key element was given a score of 1 if positive and 0 
if negative. This gave each patient a score out of 5. A score 
of 1–2 was determined to be pre-frail and a score of ≥ 3 was 
determined to be frail.

B‑FIT 2

The B-FIT 2 measure of frailty developed for elders in rural 
Tanzania combines the IDEA screen (a culturally appropriate 
low literacy cognitive screen developed in Tanzania and 
validated in other SSA settings) (Gray et al. 2014, 2016; 
Paddick et al. 2015), Barthel index (measure of disability 
previously used and adapted in Tanzania by our team) 
(Dewhurst et al. 2012; Lewis et al. 2018; Mahoney and 
Barthel 1965), alongside visual acuity, calf circumference 
and social isolation. Visual acuity was measured at 3 m 
using a Landolt broken ring ‘C’ chart, designed for low 
literacy populations. If both eyes had a LogMAR value 
of ≥ 0.5, then this was considered to be moderate to severe 
visual impairment (Bourne et al. 2017; Stevens et al. 2013). 
Calf circumference was measured with a tape measure whilst 
the patient was seated, knee at 90° flexion. Reduced calf 
circumference was defined as < 31 cm, as per the original 
B-FIT 2. To calculate a score for social isolation, 4 questions 
were amalgamated (Appendix 1). The B-FIT 2 score was 
calculated out of 20 for each patient (Table 1).

CFS

A CFS score (1–9) was given based on the appearance 
and presentation of the patient in relation to the pictorial 
graded scale at the time of clinical assessment (Rockwood 
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et al. 2005). The study doctor, familiarised with the scale 
during pre-study training, assigned this score.

Statistical methods

Statistical analyses were supported by IBM SPSS for Win-
dows version 24. For normally distributed data, ANOVA 
was used. Age was treated as non-normally distributed data, 
due to skew. For non-normally distributed continuous data, 
a Kruskal–Wallis test was performed. Spearman’s rank cor-
relations were performed to look for correlations between 
the B-FIT 2, CFS and sociodemographic variables, HIV dis-
ease markers and comorbidities. Analyses by gender were 
undertaken as, although frailty appears more common in 
females, it is less strongly associated with mortality (Berges 
et al. 2009; Zhang et al. 2018). Significance was set at 5% 
and two-tailed tests used throughout. The 95% confidence 
intervals (CIs) for prevalence in the B-FIT 2 and CFS fell 
below 0 but were rounded up to 0.

Results

The MRRH CTC serves 1361 HIV-positive patients aged 50 
and over, of whom 982 are female (72.1%) and 379 (27.8%) 
male, as of March 2019. The median age is 56 (IQR 53–61). 
During the study period (04/03/2019 to 10/05/2019), 762 
of these 1361 registered patients attended routine follow-up 
(526 (69.0%) female). The systematic sampling procedure 
selected 160 patients of whom 145 were included in the 
analysis with complete data (Fig. 1).

Of the 145 patients included in the sample, median age 
was 57 years (IQR 53–62) and 97 (66.9%) were female. 
Educational level was low (5.5% with no schooling, 
17.9% ≤ 4 years). Only 42 (29%) were currently married, 60 
(41.4%) were widowed and 35 (24.1%) separated (Table 2).

HIV disease

One hundred forty-four patients (99.3%) were on cART 
(one patient commenced cART on the day of assessment), 
of whom 77.2% (n = 112) were on first-line treatment. 
The mean CD4 count was 494.84 cells/µL, and the pro-
portion with undetectable viral load (< 20 copies/mL) was 
90 out of 124 (21 missing values). Median time since 
diagnosis was 10 years (IQR (interquartile range) 6–13) 
(Table 3).

The prevalence of visual impairment was 40.7% (defined 
as ≥ 0.5 in both eyes on the LogMAR scale). 1.38% (n = 2) 
had polypharmacy (defined as ≥ 4 regular medications 
including cART) (Rollason and Vogt, 2003). Five partici-
pants (3.45%) self-reported a previous stroke, while self-
reported previous diagnoses from a healthcare professional 
of hypertension and/or diabetes were low at 15.86% (n = 23) 
and 4.83% (n = 7), respectively. The majority lived with fam-
ily members (75.8%).

Prevalence of frailty

FFP

Using the FFP, 4 patients (all female) met the frailty criteria, 
a prevalence of 2.758% (95% CI 0.093–5.425%). The preva-
lence of pre-frailty was 46.207% (95% CI 38.092–54.322%) 
(n = 67). Robust participants (51% (n = 74)) failed 0 domains. 
Interestingly, no participant failed more than 3 domains.

Female gender was shown to be significantly associ-
ated with frailty (p = 0.006), as was current marital status 
(being widowed, separated or never married) (p = 0.007) 
and years of education (p = 0.041). Age was significant 
associated with frailty, when treated as non-normally dis-
tributed data (p = 0.038) and when split into categories 

Table 1   B-FIT 2 score. The 
allocated scores to the different 
components of the B-FIT 2

B-FIT 2 score Scoring system Assigned 
B-FIT 2 
score

Barthel index
Mild/no disability 19–20 0
Moderate disability 15–18 3
Severe disability 10–14 9
IDEA cognitive screen
‘No dementia’ 10–15 0
‘Possible dementia’ 8–9 1
‘Probable dementia’  ≤ 7 2
Calf circumference  < 31 cm 3
Severe or extreme problems joining in com-

munity activities
3–4 in social exclusion questions 5

Disability in distance vision  ≥ 0.5 LogMAR in both eyes 1
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(p = 0.028) (Table 4). There was no association between 
frailty and HIV disease severity measures such as CD4 
count, viral load, HIV stage and years since diagnosis 
(Table 2, Table 5).

Clinical Frailty Scale

Using the CFS, the prevalence of frailty (CFS score 5–9) 
was 0.68% (CI − 0.66–2.04%)—1 person was determined to 
be severely frail (CFS score 7) and 4 people vulnerable (CFS 
score 4) (Fig. 2). CFS score was associated with years since 
diagnosis r = 0.392 (p = 0.06) and age r = 0.349 (p = 0.015) 
in males.

B‑FIT 2

Using the previously recommended cutoff score of 8/20, 
0.68% (CI − 0.66–2.04%) (n = 1) met criteria for frailty. 
For analysis, the B-FIT 2 was treated as an ordinal scale. 
The median B-FIT 2 score was 1 (IQR 0–3), and the mean 
B-FIT 2 score was 1.48 ± 2.180. A total of 63 participants 
scored 0 (43.4%), and 1 participant scored 19 (0.7%). 
Increasing age (r = 0.233, p = 0.007) and greater years 
since HIV diagnosis (r = 0.211, p = 0.012) were weakly 
correlated with B-FIT 2 score. Age, split into 5-year cate-
gories additionally correlated with B-FIT 2 score (r = 2.99, 
p = 0.006). There was an inverse relationship between BMI 
and B-FIT 2 score (r = − 0.467, p = 0.0001) and a weak 

Fig. 1   Participant selection—
flowchart describing the inclu-
sion of participants at each stage HIV-posi�ve people aged 50 and over registered 

with CTC - 1361 

Pa�ents a�ended clinic from 03.03.2019-
10.05.2019 - 762 

Pa�ents systema�cally sampled for assessment 
n=160  

Pa�ents consented for inclusion 
n=146 

Refused consent n=14 

Pa�ents completed full assessment and 
included in analysis n=145 

Unable to complete 
assessment n=1  
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negative correlation between CD4 count and B-FIT 2 score 
in females (r = − 0.244, p = 0.022) (Table 6).

Discussion

The worldwide prevalence of frailty in HIV ranges from 
3.5 to 17%, though most data originate in HIC. There have 
been two previous studies of frailty in HIV completed in 
SSA. Both studies used the FFP as a measure of frailty. A 
study in South Africa reported a prevalence rate of 19.4% 
(Pathai et al. 2013). The study cohort was comparable, 
with a similar median CD4 of 468 cells/μL, and 84.3% 
had an undetectable viral load. The median age was 42.6, 
lower than the median age of 57.0 in this study, although 
the proportion receiving cART was lower (87.1%). 
Another study in Senegal reported a frailty prevalence of 

3.5% (Cournil et al. 2014) in a cohort with a mean age of 
46.8 but details of HIV-disease severity remain unclear.

The frailty prevalence of 2.76% using the FFP in this study 
were lower than most worldwide studies, demonstrating a 
considerable lack of frailty within this population. The B-FIT 2 
and CFS resulted in an even lower prevalence (0.68%) through 
identification of the same, single very frail individual. As the 
selection criteria was adults aged 50 and over, the median 
age was higher than other studies of frailty in HIV from SSA. 
Frailty was significantly associated with age using the FFP 
(p = 0.038) and the B-FIT 2 (r = 0.233 (p = 0.007)), which 
is unsurprising as ageing is inextricably linked with frailty. 
The low level of frailty in our study is supported by previous 
studies indicating a low rate of disability in older Tanzanians 
(Dewhurst et al. 2012). The population that reach older age 
in northern Tanzania may be relatively fit, and this may 
be true of PLWH. The high employment rate of 93.8% (of 
whom 60% are farmers, a physically demanding occupation) 
further supports this low level of functional impairment. The 
prevalence of frailty in non-HIV community-dwelling older 
adults in Tanzania (over the age of 60) was found to be 11.2% 
(Lewis et al. 2018). The prevalence of frailty in our cohort of 
individuals over 60 was 7.27% (95% CI 0.40952–14.13593%). 
Although the characteristics of these populations are not 
directly comparable due to the community setting of the 
aforementioned study, it does provide further support for the 
lack of frailty in this cohort. The accessibility of health services 
and regular review by health professionals may be protective 
against frailty in this well-controlled HIV population.

Rates of polypharmacy were low. Only 1.38% of the 
cohort was taking 4 or more medications including cART. 
It is unclear whether this reflects low prevalence of other 
comorbid conditions or lack of access to healthcare and 
medications. The prevalence of self-reported comorbidi-
ties (hypertension and diabetes) was low, but self-report is 
known to be of limited accuracy in non-communicable and 
chronic disease in areas of SSA where healthcare access 
may be limited as previously demonstrated in Tanzania 
(Dewhurst et al. 2013; Hunter et al. 2012).

In HIC, geriatric interventions and the advanced standard of 
care may allow survival with frailty and disability beyond what 
is possible in northern Tanzania, and extremely frail individuals 
may have a reduced life expectancy in Tanzania; this can also 
explain the low rate of frailty prevalence in the current study.

The demographic and risk factor profile in our study differs 
from cohorts seen in HIC. The predominant mode of HIV 
transmission in SSA is heterosexual sex. Therefore, the risk 
profile and comorbidities associated with intravenous drug use 
(IVDU) such as hepatitis C coinfection may not be as common 
in older PLWH in Tanzania. In our cohort, females made up 
two thirds of the participants, reflecting the demographic 
proportions seen in PLWH in Tanzania (29). However, the 
prevalence of frailty was still lower than multiple all-female 

Table 2   Sociodemographic characteristics of the cohort

Sociodemographic characteristics Cohort n

Median age 57.0 (IQR 53.0–62.0) 145
Female gender 66.9% 97
Marital status
  Married
  Widowed
  Separated
  Never married

29.0%
41.4%
24.1%
5.5%

42
60
35
8

Living Alone 20.7% 30
Years of education
  0
  1–4
  5–7
  7 + 
  Higher education

5.5%
12.4%
68.3%
10.3%
3.4%

8
18
99
15
5

Employment 93.8% 136
Farming employment 60.0% 87
Mean Karnofsky performance status 94.1 (SD ± 8.382) 145

Table 3   HIV characteristics of the cohort

HIV characteristics Whole cohort n = 

CD4 count ± SD
Missing values, n = 14

494.84 ± 270.40 131

Viral load suppressed
Missing values, n = 21

72.6% 124

Median years since diagnosis (IQR) 10.00 (6.00–13.00) 145
Nadir CD4 ± SD 203.76 ± 150.74 131
World Health Organisation (WHO) HIV 

stage
  1
  2
  3
  4
  Missing values

2.1%
16.6%
80.0%
0.7%
0.7%

3
24
116
1
1
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cohorts, such as the Women’s Interagency HIV studies 
(Gustafson et al. 2016; Terzian et al. 2009). Epidemiological 
data suggest that frailty is more prevalent in females, and yet 
associated with greater mortality in males (Berges et al. 2009; 
Zhang et al. 2018). This was reflected in our findings, as being 
female was significantly associated with frailty (p = 0.006).

Social isolation and exclusion are important contribu-
tors to frailty (Dent and Hoogendijk. 2014; Holt-Lunstad 
et al. 2010; Temkin-Greener et al. 2004). In this setting, 
75.8% of the cohort lived with family and may therefore be 
less susceptible to the isolation and loneliness that add to 
frailty and are experienced by many older people worldwide. 
In support of this is also our finding that frailty was associ-
ated with being unmarried in this cohort (p = 0.007).

Although chronic comorbidity was uncommon, the B-FIT 
2 highlighted uncorrected sensory impairment as an impor-
tant contribution to frailty. Of our cohort, 40.7% had uncor-
rected visual impairment. This could be an area to target for 

frailty intervention, as the provision of glasses is relatively 
inexpensive and effective.

The strongest significant correlation with the B-FIT 2 was 
BMI (r = − 0.467, p = 0.001). As calf circumference is a part 
of the B-FIT 2, this is expected. However, in the FFP, the most 
common domain failure was weight loss, failed by 20.1%. 
Undernutrition and weight loss may result from limited diver-
sity and amount of food, which is dependent on crop yield and 
financial stability. Food insecurity exacerbates loss of energy 
and diminished physiological reserves in frailty. Previous 
work in a related cohort suggests that malnutrition is rela-
tively uncommon in this cohort; therefore, weight loss may 
also be a sign of HIV disease severity (Webb 2018). The Sen-
egalese paper that reported a frailty prevalence of 3.5% noted 
the association between low body weight and frailty (Cournil 
et al. 2014). There was a weak correlation between CD4 count 
in females and frailty r = 0.0244 (p = 0.02) which may support 
the concept of accelerated ageing in HIV infection.

Table 4   Sociodemographic and their association with frailty and pre-frailty

*Statistically significant (p ≤ 0.05) results

Characteristics Robust Pre-frail Frail Statistical test

n = 74 n = 67 n = 4

Sociodemographic
  Median age 56.0 (IQR 53.0–61.0) 74 56.0 (IQR 53–63) 67 65.0 (IQR 62.75–77.75) 4 Kruskal–Wallis test:

Chi square, 6.518
*p = 0.038
df, 2

  Age categories Kruskal–Wallis test:
Chi square, 7.166
*p = 0.028
df, 2

    50–54
    55–59
    60–64
    65–59
    70–74
    75–79
    80–84

37.8%
29.7%
16.2%
8.1%
4.1%
4.1%
0.0%

28
22
12
6
3
3
0

37.3%
22.4%
20.9%
16.4%
3.0%
0.0%
0.0%

25
15
14
11
2
0
0

0.0%
0.0%
25.0%
50.0%
0.0%
0.0%
25.0%

0
0
1
2
0
0
1

  Female gender 56.8% 42 76.1% 51 100.0% 4 Mann–Whitney U test:
U, 1752.0
Z, − 2.761
*p = 0.006

  Marital status Mann–Whitney U test
U, 1634.0
Z, − 2.680
*p = 0.007

    Married
    Not married

39.2%
60.8%

29
45

17.9%
82.1%

12
55

25.0%
75.0%

1
3

  Years of education Kruskal–Wallis test:
Chi square, 6.382
*p = 0.041
df, 2

    0
    1–4
    5–7
    7 + 
    Higher education

8.1%
6.8%
67.8%
12.2%
4.1%

6
5
50
9
4

3.0%
14.9%
71.6%
9.0%
1.5%

2
10
48
6
1

0.0%
75.0%
25.0%
0.0%
0.0%

0
3
1
0
0

  BMI ± SD 23.70 ± 4.37 74 23.66 ± 5.532 67 19.33 ± 2.689 4 One-way ANOVA:
F (2, 142), 1.526
p = 0.221
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All three methods resulted in a low prevalence of 
frailty in this cohort supporting the notion that this older 
HIV + population were relatively fit. The application of the 
FFP in this study was modelled on a previous study which 
operationalised the FFP in rural community-dwelling older 
Tanzanians (Lewis et al. 2018) and may not be as relevant 
in this urban, young clinical population.

This was a well-managed clinical cohort, almost all of 
whom were receiving cART and of whom over two thirds had 
a suppressed viral load. This compares favourably to data for 
Tanzania as a whole. In Tanzania, the percentage of people 

with HIV receiving cART is 66%, with 48% achieving a sup-
pressed viral load (UNAIDS 2017). This is likely to have con-
tributed to the low levels of frailty seen in this study.

Limitations

The prevalence of frailty reported here may be an 
underestimate. The data collection for this study took 
place in a clinic in Moshi, which provides HIV care for the 
Kilimanjaro region. Car ownership is rare in Tanzania, and 

Table 5   HIV characteristics and their association with frailty and prefrailty

Characteristics Robust Pre-frail Frail Statistical test

n = 74 n = 67 n = 4

HIV factors
CD4 count ± SD 469.95 ± 263.95 64 529.54 ± 280.552 63 364.50 ± 104.800 4 One-way ANOVA:

F (2, 128), 1.400
p = 0.250

Mean years since diagnosis 9.25 ± 4.545 74 8.83 ± 4.543 67 9.75 ± 3.304 4 One-way ANOVA:
F (2, 139), 0.343
p = 0.710

Viral load ± SD 6395.55 ± 33,489.42 64 13,659.70 ± 56,896.047 56 9190.0 ± 14,065.036 4 One-way ANOVA:
F (2, 121), 0.383
p = 0.683

Nadir CD4 ± SD 191.95 ± 142.406 66 220.21 ± 161.293 62 123.33 ± 41.525 3 One-way ANOVA
F (2, 121), 0.383
p = 0.683

WHO HIV stage Kruskal–Wallis test:
Chi square, 0.898
p = 0.638
df, 2

  I
  II
  III
  IV
  Missing data

4.1%
13.5%
82.4%
0.0%

3
10
61
0

0.0%
20.9%
76.1%
1.5%
1.5%

0
14
51
1
1

0.0%
0.0%
100.0%
0.0%

0
0
4
0

Fig. 2   CFS scores in the cohort 
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as a result of this, long journeys on deteriorating roads on 
poor quality and overcrowded public transport are necessary 
to attend the clinic. In addition, stigma-related issues result 
in patients travelling from rural villages to Moshi to avoid 
having HIV status being inadvertently disclosed through 
being seen attending local services. Completing this journey 
requires a certain level of physical function, cognitive ability 
and robustness. We were not able to follow-up registered 
patients failing to attend appointments or completely lost 
to follow-up by undertaking a home visit, though we made 
several attempts to contact them by telephone. Staff reported 
that occasionally individuals sent relatives to collect their 
medication if they were too frail to do so. However, this 
was not routinely documented and could not be verified by 
clinic records. The patients lost to follow-up are likely to 
have been frail and/or unwell, but the cohorts assessed are 
likely to be typical of those attending follow-up care in this 
and similar settings.

Comorbidities were identified through self-report, a 
method known to be inaccurate in areas of limited healthcare 
access. We identified frailty using three different screening 
measures, but a more comprehensive and accurate method 
would have been to employ Comprehensive Geriatric 
Assessment (CGA), and future studies should compare the 
performance of these screening tools to CGA in order to 
determine the most accurate frailty screening tool for this 
setting.

Each method of measuring frailty has its limitations, 
which may account for the discrepancies in the frailty preva-
lence. The B-FIT 2 includes the IDEA screen as a measure 
of cognitive impairment in this population. The IDEA screen 
validation took place in participants over 65—higher scores 
were associated with younger age and education status (Gray 
et al. 2016) (Gray et al. 2014). Therefore, the IDEA screen 
may be insensitive for detecting cognitive impairment in a 
younger, more educated population, thus artificially lower-
ing the prevalence of frailty. Additionally, the CFS may be 
culturally inappropriate, as the pictograms depict Zimmer 

frames and wheelchairs, which are not readily available. 
There is no formal social care in Tanzania. Individuals of 
the same frailty may not receive the same help with IADLs 
and ADLs as in HICs, as it is not available, lowering the 
CFS score.

A longitudinal study in this clinic could characterise tran-
sition from pre-frailty to frailty and assess risk factors for 
frailty in this setting.

Conclusions

The prevalence of frailty in this cohort was low, reflecting 
the health status of this well-managed older HIV + popula-
tion in Northern Tanzania. Despite there being a high burden 
of visual impairment, there was limited other comorbidity 
and disability in this cohort of older people living with HIV 
and attending routine follow-up care. This cohort appear 
to have well-managed HIV disease in a typical Tanzanian 
Government clinic, encouraging for future services. It may 
be that multigenerational living and the low prevalence of 
living alone is protective against isolation, which is a con-
tributor to frailty. Weight loss is associated with frailty in 
this population.
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Table 6   Correlations of the B-FIT 2 score. The correlations of the B-FIT 2 with demographic and HIV-disease factors

*Significant p values

Demographic Correlation with B-FIT 2 score in 
cohort R = (p =)

Correlation with B-FIT 2 in males 
R = (p =)

Correlation with B-FIT 2 in 
females R = (p =)

Age 0.233 (0.007*) 0.271 (0.063) 0.236 (0.02*)
Age—into 5-year categories 0.299 (0.006*) 0.331 (0.031*) 0.229 (0.024*)
BMI  − 0.467 (0.0001*)  − 0.437(0.002*)  − 0.624 (0.0001*)
Educational attainment  − 0.233 (0.005*) No correlation − 0.033 (0.825)  − 0.272 (0.007*)
HIV factors

  Years since diagnosis 0.211 (0.012*) 0.323 (0.027*) No correlation 0.194 (0.059)
  CD4 count No correlation − 0.068(0.437) No correlation 0.063 (0.689)  − 0.244 (0.022*)
  Viral load No correlation − 0.067 (0.467) No correlation − 0.089 (0.565) No correlation − 0.037 (0.758)
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Appendix 1

Table 7   Social isolation as a part of B-FIT 2. Questions amalgamated 
to create a social isolation score out of 4AQ

Question regarding social exclusion Answer Score

Household status Living alone 1 point
Does the subject participate in 

religious and community meetings? 
(collateral history – see appendix 5)

No 1 point

‘They preside over feasts and ceremo-
nies’ (instrumental ADL screen-
collateral history)

– They can do this 
with much assis-
tance

– They cannot do 
this

1 point

Do you prefer to stay at home or do 
new things? (EURO-D)

Stay at home 1 point

Total score /4
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