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Abstract

Persons living with HIV (PLHIV) may experience disability. We compared disability among PLHIV in the United States and South
Africa and investigated associations with health and demographic characteristics. Secondary analysis of cross-sectional data using
medical records and questionnaires including the World Health Organization Disability Assessment Schedule (WHO-DAS) 2.0
I2-item version (range: 0-36, with higher scores indicative of more severe disability). Between-country differences for the
presence of disability were assessed with logistic regression and differences in severity using multiple regression. Eighty-six
percent of US participants reported disability, compared to 51.3% in South Africa. The mean WHO-DAS score was higher in
the United States (12.09 + 6.96) compared to South Africa (8.3 + 6.27). Participants with muscle pain, depression, or more years
since HIV diagnosis were more likely to report disability. Being female or depressed was associated with more severity. Being
adherent to anti-retroviral therapy (ART) and employed were associated with less severity. Because muscle pain and depression
were predictive factors for disability, treatment of those problems may help mitigate disability in PLHIV.
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What Do We Already Know about This Topic?

Functional limitation and disability may occur in persons
living with HIV (PLHIV); some published studies have
begun to explore risk factors for disability in PLHIV.

How Does Your Research Contribute to the Field?

This article is unique in that it compares associations
between disability and health or demographic variables
in PLHIV across 2 different countries.

What Are Your Research’s Implications toward
Theory, Practice, or Policy?
Our findings help confirm that pain, depression, and number

ofyears living with HIV are associated with disability and that
these associations exist in cohorts from 2 different countries.
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Introduction

HIV continues to be a serious global health issue. Worldwide,
about 36.9 million people are living with HIV (PLHIV). Preva-
lence of HIV infection is 12.6% in South Africa'; in the United
States (US) prevalence is 0.34%, with approximately 1.1 million
individuals living with HIV.? For those successfully treated with
antiretroviral therapy (ART), HIV is a chronic condition and life
expectancies are similar to that of the noninfected population.’
However, living with HIV can be accompanied by multimorbid-
ity and side effects of medications that may have an adverse
impact on quality of life and function.** The International Clas-
sification of Functioning, Disability and Health (ICF) framework
defines disability as a health outcome influenced by an individ-
ual’s health condition in the context of environmental and per-
sonal factors.® Applying the ICF framework in the context of
HIV may help to examine the nature and extent of disability
experience and identify management strategies to address dis-
ability among PLHIV. The physical, cognitive, mental, and
social health challenges that may occur in PLHIV and multi-
morbidity may manifest as episodic disability, characterized by
unpredictable periods of wellness and illness over time.”* Epi-
sodes of disability may be exacerbated by extrinsic factors (such
as stigma and lack of social support) and intrinsic contextual
factors (such as aging and multimorbidity), further complicating
the nature and extent of disability experienced by PLHIV.’
Multiple studies from across the globe reported higher rates
of impaired physical function and frailty in PLHIV compared
to individuals not living with HIV and noted that frailty in
PLHIV is associated with longer duration of HIV infection and
lower CD4 count.* In a French study, locomotor function
declined over time in PLHIV.'® A study in British Columbia
reported high rates of activity limitations (81%) and participa-
tion restrictions (91%) in PLHIV.'" A study in the United
Kingdom reported 38% of a sample of PLHIV had difficulty
in usual activities.'* South African studies reported a high pre-
valence (62%-82%) of impairments across all body sys-
tems'>'* In another South African study, 36% of PLHIV
reported moderate to severe functional limitations, with over
80% reportedly having experienced at least 1 impairment,
activity limitation, or social participation restriction.'> Depres-
sion symptoms were also commonly reported among PLHIV
and were associated with functional limitations.'>"'® Functional
limitations were associated with worse livelihood outcomes in
people who experienced disability.'” These studies support the
conclusions of a scoping review that found PLHIV experience
a range of disability in hyperendemic countries.'® Similarly, a
systematic review concluded that HIV is strongly linked to
disability in sub-Saharan Africa, demonstrating the global
impact of disability on overall health for PLHIV.'® Research
on determinants of disability in PLHIV is an emerging area. In
the United States, little has been published about disability and
its determinants in PLHIV. One US study reported that
advanced HIV disease is associated with worse physical func-
tion, and that age-associated comorbidity adversely affects
physical function.?® Another US study reported that disability

in the context of instrumental activities of daily living occurs
frequently among middle-aged and older PLHIV and is asso-
ciated with neurocognitive impairment, socioecomonic factors,
and lifestyle factors.?! Furthermore, quality of life and lower
limb function were more impaired in PLHIV and HIV-related
peripheral neuropathy than in PLHIV without neuropathy.22
In the United States (a relatively high-income country),
many individuals with disability receive government financial
support. In South Africa (a relatively lower income country),
the government disability grant is much smaller than the US
version, and only those with moderate to severe disability
receive monetary support.”> Although there are many other
economic, health-care system and cultural differences between
the United States and South Africa, both countries experienced
improved access to ART in recent years. To our knowledge, no
studies to date have compared functional limitation and dis-
ability among PLHIV across countries with disparate socio-
economics and HIV infection rates, such as the United States
(a relatively higher income country) and South Africa (a rela-
tively lower income country). Thus, there is a need to examine
the nature and extent of disability among PLHIV across these 2
countries. A better understanding of disability may help to
identify potential rehabilitation interventions in which to
address disability across varying global contexts. The purpose
of this study was to describe and compare self-reported func-
tional limitation or disability among PLHIV in the United
States and South Africa and to investigate whether certain
health or demographic characteristics were associated with
self-reported functional limitation or disability among PLHIV.

Methods

We conducted a secondary data analysis to assess disability
(ranging from mild functional limitation to severe disability)
in adults living with HIV using cross-sectional deidentified
data from the South African HIV-Live study (N = 1016) and
cross-sectional deidentified data from a US study (N =
127).'%** In those studies, data were collected from adults
living with HIV who attended ambulatory HIV clinics in Gau-
teng (South Africa) in 2014 to 2015 and Southern New Jersey
(United States) in 2015, respectively. Participants were 18
years or older receiving ART at the time of enrollment. In the
South African sample, participants did not have any other acute
disease upon enrollment; in the US sample, individuals were
excluded from the study if they had a current opportunistic
infection, dementia, or an uncontrolled psychiatric disorder.

Self-Reported Disability

The WHO-DAS 2.0 questionnaire was used to assess self-
reported disability during clinic visits. The WHO-DAS 2.0 is a
widely used and validated questionnaire that measures severity of
disability.”> In South Africa, investigators used the 12-item ver-
sion of the WHO-DAS 2.0. In the United States, investigators
used the full 36-item version of the WHO-DAS 2.0, from which
a 12-item version score was extracted for our comparison. On the
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Table I. Variables from United States and South Africa Samples of Adults Living with HIV Used in the Analysis.

Variable of Interest Scale Source of data: United States Source of data: South Africa
Demographic characteristics

Age, years Ratio Questionnaire and electronic medical record Questionnaire

Sex (male, female) Nominal Questionnaire Questionnaire

Employment status (employed, not employed) Nominal Questionnaire Questionnaire
Clinical characteristics

Number of years since HIV diagnosis Ratio Questionnaire Questionnaire

ART adherence (adherent, not adherent) Nominal Electronic medical record Mannheimer Adherence Index

CD-4 count, cells/mm?® (most recent) Ratio Electronic medical record Questionnaire and patient record
Comorbidities

Presence of depression Nominal Beck Depression Inventory-Ii CES-D 10

Presence of tuberculosis Nominal Questionnaire and electronic medical record Questionnaire

Presence of diabetes Nominal Questionnaire and electronic medical record Questionnaire

Presence of muscle pain Nominal Questionnaire Questionnaire
Disability

Presence of self-reported disability Nominal WHODAS 2.0 (12-item extraction from full WHODAS 2.0, 12 items

36-item version)
Severity of self-reported disability Ratio WHODAS 2.0 [2-item extraction from full WHODAS 2.0, 12 items

36-item version)

Abbreviations: CES-D 10, Center for Epidemiologic Studies Depression Scale 10; WHODOS, World Health Organization Disability Assessment Schedule.

12-item WHO-DAS 2.0, the weighted summary score range is
from 0 to 36, with higher scores reflecting a greater number of
activity limitations or more severe disability. Because our interest
was to capture any level of functional limitation or disability, we
considered a score of 1 or greater (i.e. a score of 1-36) to indicate
the presence of disability. Although the WHO-DAS 2.0 is a dis-
ability measurement tool, there is no widely accepted cutoff score
to discriminate between those with and those without disability.
Thus, we used “disability” to refer to any score of 1 or greater,
given that even a score of 1 is indicative of some degree of func-
tional limitation.

Demographic and Clinical Characteristics

Demographic and clinical characteristic data were obtained from
the medical record and study-specific questionnaires (Table 1).
Comorbidities recorded in both South Africa and the US sites
included tuberculosis, diabetes, depression, and muscle pain.
In South Africa, depression was measured using the Center for
Epidemiologic Studies Depression Scale; a score >10 indi-
cated the presence of depression.?® In the United States,
depression was measured using the Beck Depression Inventory
II; a score >14 indicated the presence of depression.”’” We
included muscle pain and depression in the analysis because
they were commonly measured in both sites and based on the
theoretical consideration that pain and depression are comor-
bidities that have been demonstrated to be associated with
disability.?®° (see Table 1 for an overview of the data sources
and variables available from both cohorts used in the analysis.)

We compared demographic, comorbidity, and clinical charac-
teristics between the 2 samples using bivariate statistics to iden-
tify potential confounding variables. We additionally compared
countries on disability scores bivariately. Because the distribution
of the WHO-DAS disability scores was bimodal (i.e. a high

proportion of individuals without disability followed by normally
distributed scores for those with any amount of disability), we
created 2 separate models: one for the presence of any disability
(WHO-DAS score = 0 versus WHO-DAS score >0) and another
for the degree of severity (among those with WHO-DAS scores
>0). We assessed between-country differences for the presence of
disability (present versus not) using logistic regression, adjusting
for covariates on which the 2 countries differed significantly (P <
.05) and variables that were deemed theoretically important for
understanding the presence or absence of disability, (i.e. muscle
pain, depression, and adherence to ART).'+8-3¢ Among individ-
uals who reported disability (as indicated by a score of 1 through
36 on the WHO-DAS 2.0 12-item), differences in the severity
between the samples were assessed using multiple regression,
adjusting for covariates as described above. Although we antici-
pated that the model would be robust against departures from
normality given the sample size, because of the presence of right
skew among the South African cohort, we reproduced the above-
mentioned model using robust estimators to confirm findings
from the multiple regression. An a priori o was set at P < .05.
Analyses were performed using SPSS 24.0.

Ethical Approval and Informed Consent

This study was approved by the Rutgers Institutional Review
Board (IRB; Pro20160000897) and Stockton University IRB
(2019051). As this study was a secondary analysis of deidenti-
fied data, informed consent was not required by the Rutgers
IRB for study approval.

Results

Demographic, clinical characteristic, comorbidity, and disabil-
ity descriptive data are summarized in Table 2. Compared to
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Table 2. Comparison of Demographic Characteristics, Clinical Characteristics, and Self-Reported Disability Between South African and US

Participants.

South Africa

United States

n n (%) or Mean (SD)“ n n (%) or Mean (SD) P Value?

Demographic characteristics

Female 1016 732 (72.0%) 126 40 (31.7%) <.001

Age, years 1016 41.82 (8.28) 126 49.60 (10.52) <.001

Employed 1016 392 (38.6%) 126 31 (24.6%) .002
Clinical characteristics

Years since HIV diagnosis 946 7.59 (4.59) 121 15.07 (8.42) <.001

Diabetes 1016 24 (2.4%) 118 24 (20.3%) <.001

Tuberculosis 1016 257 (25.3%) 19 0 (0%) <.001

Depression 1016 610 (60.0%) 123 66 (53.7%) 174

Muscle pain 1014 475 (46.8%) 17 58 (49.6%) .576

Adherent to ART® 1016 876 (86.2%) 121 [11(91.7%) .09

CD4 count, cells/mm** 959 396.70 (263.71) 122 629.13 (285.56) <.001
WHO-DAS 2.0 12-item score

Presence” (unadjusted) 1016 521 (51.3%) 127 110 (86.6%) <.001

Severity®’ (unadjusted mean) 1016 8.3 (6.27) 127 12.09 (6.96) <.001

Abbreviations: ART, antiretroviral therapy; CES-D 10, Center for Epidemiologic Studies Depression Scale 10; SD, standard deviation; WHODOS, World Health

Organization Disability Assessment Schedule.

Country differences for categorical variables computed using ¥? test. Differences for age and self-reported years with HIV computed using independent t tests.
Difference for CD4 count computed using Mann-Whitney U test. Difference for disability presence computed using 32 Difference for disability severity computed

using independent t test.

®In United States, adherent if electronic medical record suggested 90% or higher adherence to ART; in South Africa, adherent if score on CASE Adherence Index

score >10.'
“For CD4 counts, values are reported as median (interquartile range).

9Dichotomous variable (WHODAS 2.0 12-item score of 0 indicative of no disability; score of | or >1 indicative of disability).
Score from WHODAS 2.0 |2-item (range: 0-36, higher scores indicative of more severe disability).
fSeverity scores reported for participants who had a presence of disability (scored > out of 36 on the WHODAS 2.0 12-item).

the United States, the South African sample had a greater pro-
portion of female participants (72%, n = 732), while the US
sample had a greater proportion of male participants (68%,
n = 86). A higher proportion of participants were employed
in South Africa compared to the United States (38.6%, n = 392
versus 24.6%, n = 31). Participants in South Africa were
younger than in the United States (41.8 + 8.3 years versus
49.6 + 10.5 years). Concurrent diagnosis of diabetes was
higher in the United States compared to South Africa (20.3%,
n = 24 versus 2.4%, n = 24), while a diagnosis of tuberculosis
was higher in South Africa compared to the United States
(25.3%, n = 257 versus 0%, n = 0). Participants in the
United States had higher average CD4 counts (629.13 +
285.56 cells/mm’) compared to participants in South Africa
(396.7 + 263.71 cells/mm?). Given the statistically significant
differences between samples (Table 2), we included age, sex,
employment status, number of years since HIV diagnosis, diag-
nosis of diabetes, and diagnosis of tuberculosis in our subse-
quent regression models. Despite no statistically significant
differences between samples, we included depression, muscle
pain, and ART adherence in the model based on theoretical
considerations that they influence disability.'***3° CD4 count,
although statistically different between countries, was not
included because the mean values were similar from a clinical
perspective.

Presence of Disability

Presence of disability was 51.3% in South Africa and 86.6%
in the US sample. This means that, in the unadjusted model,
participants in the United States were 6.15 (95% confidence
interval [CI]: 3.46-10.40) times more likely to report some
degree disability than participants in South Africa (P <.001;
Table 3, unadjusted model). After adjusting for country and
demographic, comorbidity, and clinical characteristics (age,
sex, employment status, ART adherence, years since HIV
diagnosis, tuberculosis, diabetes, depression, and muscle
pain; Table 3, adjusted model), presence of disability was
9.76 (95% CI: 4.91-19.41) times higher in the US sample
compared to the South African sample. In the adjusted
model, females were 61% (odds ratio [OR] = 1.61, 95%
CI: 1.19-2.18) more likely to report disability compared
with males. Each additional year since HIV diagnosis (i.e.
living longer with HIV infection) resulted in a 4.0% (OR =
1.04, 95% CI: 1.01-1.06) increase in the odds of disability.
Participants with muscle pain were 82% (OR = 1.82, 95%
CI = 1.39-2.39) more likely to report disability compared to
those without muscle pain, while individuals with depres-
sion were 67% (OR = 1.67, 95% CI = 1.27-2.20) more
likely to report disability compared to those without depres-
sion (Table 3).
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Table 3. Unadjusted and Adjusted Models of Presence of Disability as Measured by the WHODAS 2.0.
Unadjusted Model Adjusted Model
95% Cl for Odds Ratio 95% Cl for Odds Ratio

Odds Ratio Lower Upper P Value  Odds Ratio Lower Upper P Value
Country: United States® 6.15 3.64 10.40 <.001 9.76 491 19.41 <.001
Sex: female® - - - - 1.6l 119 2.18 .002
Age: each additional year older - - - - 0.99 0.98 1.01 377
Employment status: employed - - - - 0.84 0.64 .11 221
Years since HIV diagnosis® - - - - 1.04 1.01 1.06 016
Diabetes - - - - 1.38 0.63 3.02 428
Tuberculosis - - - - 1.29 0.94 1.76 1o
Depression® - - - - 1.67 1.27 2.20 <.001
Muscle pain® - - - - 1.82 1.39 2.39 <.001
Adherent to ART - - - - 0.69 0.48 1.0l .058

Abbreviations: ART, antiretroviral therapy; Cl, confidence interval; WHODOS

, World Health Organization Disability Assessment Schedule.

2US participants: 6.15x greater risk of disability (unadjusted model); 9.76 x greater risk of disability (adjusted model).

PFemale: 61% more likely than male to report disability (adjusted model).

“Years since HIV diagnosis (continuous variable), increased odds of reporting disability of 4% for each additional year (adjusted model).

9If depressed, 67% more likely to experience disability (adjusted model).
°If muscle pain, 82% more likely to experience disability (adjusted model).
The boldface values are those that are <0.05, i.e. those that were significant.

Percent of Cohort

DONE

31
v

WHODAS 5¢

WHODA

&

S SCORE: 0-8 WHODAS Score: 917

v South Africa

we: 18:26

USA

Figure |. Distribution of World Health Organization Disability
Assessment Schedule (WHODAS) score quartiles by country.

Severity of Disability

Participants’ WHO-DAS 2.0 scores ranged from 0 to 31 in South
Africa and 0 to 29 in the United States. The distribution of
WHO-DAS quartile scores by country is presented in
Figure 1. In both countries, the largest proportion of participants
had scores in 0 to 8 range (indicative of relatively low disability),
while the smallest proportion of participants had scores in the 27
to 36 range (indicative of relatively greater disability). Among
those who scored a 1 or higher on the WHO-DAS 2.0 (South
Africa: n = 521, US: n = 110), the mean WHO-DAS score was
significantly (P < .001) higher in the United States (12.09 +
6.96) compared to South Africa (8.3 + 6.27). Severity of dis-
ability was 4.23 points (95% CI: 2.47-5.99) or 11.6% (on a 0 to
36 point scale), worse in the United States in the adjusted model

(Table 4). Being female or depressed was associated with report-
ing more severe disability (1.56 or 4.3% and 4.31 points or
12.0%, respectively). Being adherent to ART and employed
were associated with less severe disability (ART adherence:
1.8 points or 5% less if adherent to ART; employment sta-
tus: 1.28 points or 3.5% less if employed). The same model,
run with robust estimation procedures, yielded the same
results and thus is not reported here.

Discussion

To our knowledge, this is the first study to compare the pres-
ence and severity of disability among PLHIV in high and low-
middle income countries. The differences between samples in
mean age, presence of diabetes and tuberculosis, sex distribu-
tion, and employment status may be related to differences in
the trajectory of the disease over time, differences in cultural,
psychosocial, economic, and environmental factors, and differ-
ences in access to health care and health-care policy in South
Africa and the United States.

Despite the differences in demographic characteristics,
clinical characteristics, and comorbidities, a large proportion
of participants in both countries (South Africa and the United
States) reported experiencing disability. The presence of dis-
ability was more frequently reported in the US sample. Simi-
larly, severity of disability was greater in the US sample
compared to the South African sample. Comorbidities of
depression and muscle pain were frequently reported in both
samples. In the combined sample, depression, muscle pain,
being female, and living longer with an HIV diagnosis were
factors in predicting the presence of disability. Depression
and being female were also important factors in the severity
of disability.
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Table 4. Unadjusted and Adjusted Models for Severity of Disability as Measured by the WHODAS 2.0.

Unadjusted Model

Adjusted Model

95% Cl for B

95% Cl for B

B Coefficient Lower Upper P Value B Coefficient Lower Upper P Value
Country: United States® 3.79 247 5.11 <.001 4.23 247 5.99 <.001
Sex: female® - - - .56 0.38 2.75 010
Age: each additional year older - - - 0.02 —0.04 0.08 451
Employment status: employed® - - - —1.28 —2.38 —0.17 .024
Years since HIV diagnosis - - - 0.02 —0.08 0.12 .675
Diabetes - - - -0.79 -3.02 1.45 490
Tuberculosis - - - —0.06 —1.30 1.19 .928
Depression® - - - 431 3.20 541 <.001
Muscle pain - - - 0.56 —0.50 1.62 .298
Adherent to ART® - - - —1.80 —-3.23 —0.38 013

Abbreviations: ART, antiretroviral therapy; B, beta-coefficient; WHODOS, World Health Organization Disability Assessment Schedule.
2US participants: mean of 3.79 worse WHODAS scores (unadjusted model) compared to South Africa; mean of 4.23 worse WHODAS scores (adjusted model)

compared to South Africa.
®Female: 1.56 points worse WHODAS score than males (adjusted model).

“Employed: 1.28 points lower on disability score (i.e. less disability; adjusted model).

9Depressed: 4.31 points worse WHODAS score (adjusted model).

€Adherent to ART: 1.8 points less on WHODAS score (i.e. less disability; adjusted model).

The boldface values are those that are <0.05, i.e. those that were significant.

Some of the variance in disability in our combined sample
may be explained by variables not included in this analysis,
such as education level, income level, availability of resources,
exposure to stressful or traumatic events, other health-related
symptoms, social support, lifestyle factors, ART regiments,
and length of time on ART. Sex as a predictor of disability
presence and severity in our combined sample should be
viewed with caution because of the higher number of women
in the South African and combined sample. Our analysis was
limited to variables that were measured in both countries.
Hence, we were able to consider the presence of tuberculosis,
diabetes, depression, and muscle pain. Pain from sources other
than muscle, such as peripheral nerve or joint, may be factors in
disability but was not considered in our analysis. The common
data set did not provide information on comorbidities other
than those analyzed, and other comorbidities not explored here
might play a role in disability. We did not consider the length of
time since the onset of disability.

Between-country differences may have impacted disability
presence and severity, and thus any inferences about the pro-
portion of disability presence or severity between countries
should be made with caution. The between-country differences
in the presence and severity of disability may, at least in part,
be due to different perceptions and lived experiences and a
wide array of factors, including cultural, lifestyle, psychoso-
cial, economic, resource, education, ART regiments, length of
time on ART, and health policy differences. For example,
62.4% of participants in the United States were receiving fed-
eral government disability benefits. Although some benefits
exist through general disability grants in South Africa, they are
less accessible and more arduous to acquire.*? It is possible that
the US lifestyle is more likely to be sedentary compared to

South Africa and that this could affect the perception of func-
tional ability. In addition, there are likely cultural differences in
responses to symptoms, the perception of ability or disability,
and in resiliency to health challenges.*® South Africans might
be more likely to accept certain hardships as “normal” and/or
might be more resilient when dealing with health challenges. It
is possible that those in the US sample had greater access to
transportation services, and thus those in the US sample with
more severe disability were more able to travel to the clinic. In
addition, there were more men in the US sample, where the
most common source of infection is men having sex with men.
In South Africa, where the most common route of infection is
heterosexual sex, there were more women in the sample.
Between-country differences in societal gender roles and social
roles may have contributed to the between-country differences
in disability presence and severity.

Questions on the WHO-DAS 2.0 might be interpreted dif-
ferently in the US and South Africa, leading to some instability
in measurement properties. Thus, true differences in actual
ability or disability among PLHIV between countries may not
be as disparate as our data suggest. Our finding of 51.3% for the
presence of disability in the South African sample is slightly
higher than the value reported by Myezwa et al. in 2016
because we included individuals with a WHO-DAS score of
1, while Myezwa et al. only included those with scores of 2 or
higher in their calculation.'® Nevertheless, our results suggest
that in both countries, disability is common and is linked to
depression and muscle pain among PLHIV in this study. The
WHO-DAS 2.0 scores of participants suggested a wide range of
disability severity. Our operational definition of disability was
a WHO-DAS 12-item score of 1 or higher, and thus, our pres-
ence values are inclusive of those with mild as well as severe
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forms of disability. While there were differences in the pres-
ence and severity of disability between countries, presence was
high (>50%) in both countries, and the range of WHO-DAS
scores suggest that some participants had severe disability. Our
data cannot determine the relative proportions of those with
clinically important disability. The cross-sectional nature of
the study does not allow for us to determine causal inferences
between the predictor variables and disability. We cannot infer
that the association between depression and pain is unidirec-
tional. More likely, there could be a bidirectional relationship
between these factors.

Our findings are consistent with reports of higher prevalence
of disability among females in the general population and a
greater risk of disability in persons with depression***> and
with several South African studies that have found associations
between depression and disability.'*'® In South African stud-
ies, age, sex, length of time on ART, adherence, number of
health symptoms, exposure to shocks, mental health, participa-
tion, and getting along were factors in predicting disability.'* ¢

In our study, the high prevalence of depression in participants
in both countries suggests that mental health issues including
depression should be assessed and treated through appropriate
referrals and psychologically informed rehabilitation interven-
tions.>® Treatment of pain, such as muscle pain, should also be
emphasized, as pain appeared to be a strong factor in the pres-
ence of disability in our study. Other studies also have linked
pain to impaired physical function in PLHIV.*” In addition,
research has revealed that the experience of pain is increasing
with time on ART and that neglecting pain management can
adversely impact ART adherence.*® Treatment of depression
and pain may be helpful in combating the degree of perceived
disability in PLHIV.*® Further research is needed to determine
whether treatment of pain and depression can help mitigate
activity limitations and disability and improve quality of life
among PLHIV or if exposure to rehabilitation interventions can
improve pain and depression outcomes. Identification of pain,
depression, and functional limitations early in the trajectory of
HIV infection should be included in a comprehensive assess-
ment to gain a better understanding of specific health-related
needs of PLHIV that extend beyond CD4 count and viral load.

A recently published framework describing the role of phys-
ical therapy in the rehabilitation of PLHIV to address disability
includes multidimensional, client-centered roles of addressing
physical, psychological, and social health domains and contex-
tual factors including aging, comorbidities, competing priori-
ties, continuity of care, stigma, resource security, and social
isolation.*” Rehabilitation professionals may use this frame-
work to inform their approach in providing client-centered HIV
care that centers on a holistic and long-term approach.*' Future
research on HIV and disability in a global context should
include a rich and inclusive array of key variables and explore
more nuanced domains of disability including sensory func-
tioning, cognition, mobility, self-care, interpersonal relation-
ships, household functions, work, and participation in
society. In addition, research on disability with PLHIV should
consider that disability may be episodic in nature,*? as

described by Solomon et al., who found that disability may
increase, decrease, remain stable, or fluctuate over time in
PLHIV.® When treating individuals, appreciation for their epi-
sodic trajectory of disability can inform interventions geared to
mitigating worsening of disability or frequency of episodes.
Given the cross-sectional nature of our study, we were unable
to determine the episodic nature of disability over time; hence,
this is an area of further study.

Limitations of this study included our unbalanced sample size
of participants between countries and lack of an uninfected con-
trol group. Because we used data from the 12-item version of the
WHO-DAS 2.0, more granular data about specific domains of
disability were not available in this secondary analysis. The
South African sample was much larger and thus less prone to
sampling bias. Both countries used samples of convenience as
determined by participants reporting to specific HIV clinics for
their care. Thus, these results may not be generalizable to other
parts of the countries or continents but might rather reflect dis-
ability more regionally (Southern New Jersey and Gauteng).

Conclusions

Disability presence and severity exists among PLHIV in both
US and South Africa. In both contexts, muscle pain, depres-
sion, and numbers of years since HIV diagnosis were predictive
factors for the presence of disability. Greater severity of dis-
ability was associated with depression, while less severity of
disability was associated with ART adherence and employ-
ment. Rehabilitation, specifically physical therapy, has a role
in identifying and addressing pain and depression to help miti-
gate disability experienced by PLHIV.
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