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Abstract

Objectives: To explore how HIV care affects health-related quality of life (HRQoL) among older
people in Uganda.

Methods: We enrolled older-aged (=49 years) people with HIV receiving HIV care and
treatment, along with age- and sex-similar people without HIV. We measured health-related
quality of life using the EQ-5D-3L scale.

Results: People with HIV (n=298) and people without HIV (n=302) were similar in median
age (58.4 vs. 58.5 years), gender, and number of co-morbidities. People with HIV had higher
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self-reported health status (b=7.0; 95% Confidence Interval [Cl], 4.2-9.7), higher EQ-5D utility
index (b=0.05; 95% ClI, 0.02-0.07), and were more likely to report no problems with self-care
(adjusted odds Ratio [AOR], 2.0; 95% CI, 1.2-3.3) or pain/discomfort (AOR=1.8, 95% ClI, 1.3—
2.8). Relationships between HIV serostatus and health-related quality of life differed by gender,
but not age.

Conclusions: Older people with HIV receiving care and treatment reported higher health-related
quality of life than people without HIV in Uganda. Access to primary care through HIV programs
and/or social network mobilization may explain this difference, but further research is needed to
elucidate the mechanisms.

Introduction

There are over 37 million people with HIV (PWH) as of 2020 (WHO, 2020), with

70% of them residing in sub-Saharan Africa (UNAIDS, 2016; WHO, 2020). Due to
successful antiretroviral therapy (ART) distribution programs, the life expectancy of PWH
has increased significantly in the region, and there has been a sizeable increase in the
population of PWH over 50 years of age (Palella et al., 1998) Bhatia et al., 2012;Siedner,
2019). Data, mostly from the global north, indicate that PWH are more prone to aging-
related co-morbidities at younger ages compared to people without HIV (PWOH) (Bhatia
et al., 2012; (Gabuzda et al., 2020). Consequently, HIV infection has historically been
associated with reductions in health-related quality of life (HRQoL) (Hays et al., 2000;
Miners et al., 2014). Although many of these HRQoL metrics substantially improve after
ART initiation, HRQoL among treated PWH remains reduced compared to HIV-negative
populations of similar age (Briongos-Figuero et al., 2011).

Less is known about the extent to which HIV infection and access to treatment

influence HRQoL among older-age adults in Sub-Saharan Africa (SSA). Importantly, the
epidemiology of co-morbidity and the massive investments in HIV care programs may
differentially affect HRQoL. For example, in some resource-limited settings, the scale-up of
ART is accompanied by additional interventions such as peer support, vocational training,
job referrals, clean water, food security, micro-finance training, and access to general health
care (Small et al., 2019). So, whereas HIV has historically been associated with lower
HRQoL, many of these HIV-related interventions can be expected to counteract or even
ameliorate differences that have been historically observed among PWH in the global north.

Understanding the relationship between HIV infection and HRQoL will be valuable for
designing the next generation of healthcare programs in the region. To do so, we analyzed
data from a cohort of older adults in Uganda to understand the association between treated
HIV infection and HRQoL. We aimed to estimate the association between treated HIV and
HRQoL among older people in Uganda. We hypothesized that PWH on ART have a similar
HRQoL to PWOH due to benefits they receive through their access to clinical care. As a
secondary aim, we investigated how demographic factors, such as gender and age, modify
the relationship between HIV treatment and HRQoL in Uganda.
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Study population and data collection

Measures

Data were collected from 10/2020-10/2021 as part of the Quality of Life and Ageing with
HIV in Rural Uganda Study, a cohort study designed to identify determinants of well-being
and interventions to improve quality of life for older PWH in Uganda. Eligible people with
HIV (PWH) were selected from a prior longitudinal cohort study (Siedner et al., 2021) and
were recruited directly from HIV clinics at the Mbarara Regional Referral Hospital and
Kabwohe Clinical Research Centre. We included HIV positive adults aged 49 years or older
who had been taking ART for a minimum of 3 years. After each round of recruitment,

we used population census data to select age- and sex-similar people without HIV from

an ongoing population cohort (Takada et al., 2019) within the clinic catchment area (the
participants of which were recruited from their homes). Although the study was initially
planned to be conducted in person, during the first year of the COVID-19 epidemic we
transitioned to remote, phone-based interviews. Six hundred participants were enrolled:
298 PWH from the parent study (Siedner et al., 2021) and 302 confirmed HIV-negative
participants from the population cohort. Of those approached for participation in this study,
100% agreed to participate. All research assistants received training in the ethical conduct
of human subjects research. As with study interviews, informed consent procedures were
conducted by phone (Reenen et al., 2018).

The study questionnaire included questions on sociodemographics, self-reported history of
comorbidities including diabetes, high blood pressure, heart attack or heart failure, kidney
problems, stroke, cancer, COPD, asthma, pneumonia, high cholesterol, and tuberculosis,
and HRQoL. HIV serostatus was the independent variable measured based on verbal
confirmation and the test results from the prior study data.

The primary outcomes of interest were HRQoL defined in three ways: 1) The European
Quality of Life Vertical Visual Analog Scale (EQ-VAS), wherein respondents rated their
overall health on the day of the interview on a scale of a 0-100 (with 0 indicating

worst health and 100 indicating best health) (Feng et al., 2014); Karimi & Brazier, 2016).
The EQ-5D-3L survey EuroQol Office, 2019) rated participant health status across five
dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.
Each dimension has three levels: no problems, some problems, and extreme problems.

The scale has been used extensively to assess HRQoL including in sub-Saharan Africa

and among populations of PWH (Herdman et al., 2011). 2) The EQ-5D Index (health
utility) was a continuous variable derived from the EQ-5D-3L sub-scale ratings across five
dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression)
using time-tradeoff valuations from a prior study in Zimbabwe (Jelsma et al., 2003). The
EQ-5D index scores are utilities derived from the respondents’ profile across 5 dimensions.
The EQ-5D index ranges from 0 to 1 (with O denoting death and 1 denoting complete
health). Negative values of the EQ-5D index indicate quality of life is worse than death. 3)
The EQ-5D-3L Sub-Scale (including Mobility, Self-care, Usual Activities, Pain/Discomfort,
Anxiety/Depression) with a report of some problems or extreme problems in each of the
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five sub-scale domains was used to create binary variables for each domain (no problem was
coded as 1 vs. some or extreme problems were coded as 0).

Statistical Analyses

We first conducted descriptive analyses of the sample by HIV serostatus using chi-square
for the categorical variables and analysis of variance for the continuous variables. To
estimate the association between HIV serostatus and HRQoL, we fit linear regression
models (for the VAS scale and health valuation or utility score) and logistic regression
models (for the five sub-scales of EQ-5D), both with and without the other covariates

(age, sex, education, marital status, alcohol consumption, and the number of comorbidities).
For the sub-scale analyses of the EQ-5D, each domain was dichotomized as no problems
versus some or significant problems, because of the small sample size in the significant
problems sub-groups across most of the sub-scales. Specifically, fewer than 5 participants in
the HIV serostatus sub-groups reported having extreme problems for mobility, usual care,
usual activities, and anxiety/depression. Finally, after finding differences in HRQoL by HIV
serostatus, we conducted a post-hoc analysis to assess for effect modification by gender or
age (a continuous or binary variable with the cutoff point as 58 years old as the median of
the distribution) on the association between HIV and HRQoL. All analyses were conducted
with SAS version 9.4 (SAS, 2013).

Ethical Considerations

Results

The study was approved by the ethics committees at Mbarara University of Science and
Technology and Mass General Brigham. We also obtained clearance to conduct the study
from the Uganda National Council of Science and Technology. All participants gave verbal
consent. Written consent was waived by the review committees due to the COVID-19
epidemic and the infeasibility of obtaining written consent during remote data collection.

Six hundred participants were enrolled, selected from the 298 PWH, and 302 confirmed
HIV-negative participants. PWH and PWOH were similar in terms of age, sex, and
educational attainment (Table 1). However, PWH were less likely to be married or
cohabitating (54% vs. 80%, p<0.001). The total number of comorbidities between PWH
and PWOH was similar (mean 0.5 vs. 0.5, p=0.71); although PWH had a lower prevalence
of high blood pressure (16.8% vs. 25.8%, p=0.01), a lower prevalence of high cholesterol
(4.4% vs. 8.9%, p=0.03 respectively), and a higher prevalence of prior TB compared to the
PWOH group (10.4% vs. 0.3%, p<.0001).

Compared with PWOH, PWH had a higher unadjusted mean HRQoL as measured by

the VAS-Self Reported Health Status [mean score (SD): 74 (16) vs. 67 (17), p<0.0001;
Figure 1a] and by EQ 5D Index (utility score) [mean score (SD): 0.82(0.15) vs. 0.78(0.17),
p<0.001; Figure 1c]. These differences persisted in multivariable models adjusted for
potential confounders (Table 2). In addition, we also added a supplementary table
(Supplementary Tables 2a and 2b) with the ranges of both the EQ-VAS and the EQ-5D
utility index for a normative US population compared to our study population overall

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.
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and by age group (Sullivan & Ghushchyan, 2006). PWH were more likely to report not
experiencing problems with the self-care and pain and discomfort dimensions of the sub-
scale of EQ-5D compared to PWOH (OR=1.96, 95% CI=1.15-3.32; OR=1.83, 95% Cl=1.3—
2.57 respectively) after adjustment for confounders (Table 2).

Despite a lack of difference in the number of comorbidities between men and women
(Supplementary Table 1), we found that the relationship between HIV serostatus and
HRQoL differed by gender (Table 2, Figures 1b and 1d). Among women, PWH had

higher utility scores and higher EQ-VAS compared to PWOH. Among men, PWH reported
better overall EQ-VAS, but similar utility scores compared to PWOH (Table 2). In models
including interaction terms, the difference by HIV serostatus and gender was significant
for utility scores, but not for overall HRQoL (Supplementary Table 3). For the EQ-5D
sub-scales, HIV status was associated with better self-care among women but not men.
HIV status was associated with not having problems with pain/discomfort or having
problems with anxiety/depression domains among men but not women after adjusting for the
covariates (Table 2, Figure 2). We found no effect modification in the relationship between
HIV and HRQoL by age (Supplementary Table 3).

Discussion

In this cross-sectional study of older-age people in rural Uganda, we found that PWH
reported better HRQoL than age- and sex-similar PWOH recruited from a population-based
sample. This difference was observed in multiple domains, including overall self-reported
health, the EQ-5D Utility Index, and the sub-scale dimensions of self-care and pain. While
further data are needed to understand the mechanisms underlying these differences, we
hypothesize that this finding may be due to improved access to services and resources
provided through HIV treatment programs such as those available through the U.S.
President’s Emergency Plan for AIDS Relief (PEPFAR) (Hutchins, 2022).

The results of our study contrast with data from the global north, which have generally
shown that older PWH report lower HRQoL than PWOH (Hays et al., 2000; Bing et al.,
2000; Miners et al., 2014; Langebeek et al., 2017; Millar et al., 2017). For instance, a
cross-sectional survey in the United Kingdom comparing PWH vs. a random sample of
private households in the general population found lower HRQoL utility scores among
PWH, as well as for all five sub-scale domains of the EQ-5D (Miners et al., 2014). Similarly,
in a national probability sample in the United States (Bing et al., 2000) and a cohort study
from an outpatient clinic in the Netherlands (Langebeek et al., 2017), PWH reported lower
HRQoL in physical and mental health than PWOH. The mean values of HRQoL, measured
by both the EQ-VAS and the EQ-5D Utility Index, are slightly lower among the participants
in our study compared with US population norms. For example, we found the mean EQ-
VAS score was 75.3 among 55-64 year-old PWH and 68.5 among PWOH in our cohort.

In contrast, the mean EQ-VAS was 76.9 in an age-similar segment of the US population
(Supplemental Table 2a and 2b). The authors hypothesized that the observed differences by
HIV serostatus were attributable to higher employment rates, higher educational attainment,
and a lower number of comorbidities among HIV uninfected individuals. Compared to the
participants in our study, the participants in those studies had similar demographic profiles.

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.
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However, in the Netherlands study the study population was slightly younger and was
predominantly male.

In contrast to this earlier body of work, data like ours from sub-Saharan Africa are emerging
and suggest that PWH in sub-Saharan Africa have higher HRQoL than PWOH (Thomas et
al., 2017; Martin et al., 2014; Nyirenda et al., 2012). A large population-based study of a
younger study population (18-44 years of age) in Zambia found that the expansion of ART
distribution programs reduced the difference in HRQoL between people with and without
HIV (Thomas et al., 2017). Another study conducted in central Uganda also reported that
PWH on ART had a higher QoL in terms of physical, psychological, and environmental
domains than PWOH as measured by the World Health Organization Quality of Life.
However, they did not see a difference in QoL in terms of the social domain (Martin et

al., 2014). Similarly, a study in South Africa among people ranging from 30-94 years

also found that PWH on ART had better functional ability, QoL, and overall health status
compared with PWOH (Nyirenda et al., 2012).

The causes of improved HRQoL among PWH in the region are not well understood.
Secondary benefits of the HIV care programs might be partially responsible. The PEPFAR
program or other HIV implementation programs is often accompanied by additional
interventions such as peer support, vocational training, clean water, and access to general
health care . We hypothesize that the unique access to primary care supported by such
programs — and the resiliency and social support networks that are likely needed for ongoing
chronic care maintenance in such settings — may also be a key contributing factor. This
hypothesis is supported by data suggesting improved primary health care delivery for PWH
in the region, as evidenced by similar or improved cardiometabolic disease indicators in
many settings, which was observed in our study, with a lower proportion of high blood
pressure and high cholesterol (Gaziano et al., 2017 ;Manne-Goehler et al., 2017; Niwaha et
al., 2021).

Our study found that the association between HIV status and HRQoL was modified by
gender. Specifically, the increased HRQoL seen among PWH in terms of health utility, was
more evident in women than men. A similar trend was seen with overall self-reported health,
although this was not statistically significant. The unequal benefit of HIV care programs

on well-being in the region is well known, with men being less likely to access HIV care
and remain in care than with women, resulting in a widening mortality gap between the
sexes (Marshall & Cahill, 2021; Bor et al., 2015;Tsai & Siedner, 2015; Nardell et al., 2022).
These differences have resulted in different life expectancy gains by gender among PWH

in the region (Nsanzimana et al., 2015;Johnson et al., 2013;Mills et al., 2011). Men with
HIV infection were also more likely to report having problems with anxiety and depression
compared to men without HIV infection. Notably, we did not find similar differences in
anxiety among women. Our data did not enable us to identify the reasons for this difference,
so this finding suggests a need for more research to better understand sex differences in
mental health among people with HIV. Given the complex interactions between stigma and
norms of masculinity, men with HIV may be more reluctant to seek social support for their
mental health problems (Makusha et al., 2020;Fleming et al., 2016; Quinn et al., 2019),
making this a particularly difficult public health problem to address. In contrast to the sex

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.
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differences in anxiety, we did not find an interaction between HIV and age on HRQOL.:
both relatively older and younger PWH in our cohort had higher HR-QOL than age-similar
PWOH.

The findings of the study should be interpreted with limitations in mind. First, we analyzed
cross-sectional data from the first year of a longitudinal study, so it is not possible to

draw causal inferences about relationships between HIV status and HRQoL. Second, our
outcomes of interest were measured by self-report. In order for the usual biases (e.g., recall
bias, social desirability bias) to affect our findings, they would need to be differentiated

by HIV serostatus. Third, our findings are also limited to PWH on ART, so they are not
representative of those out of care.

Given the study design, our study findings are generally applicable to people living with
HIV on treatment in Uganda, and comparable HIV-uninfected, population-based controls. A
particular strength of our study was the recruitment of age- and sex-similar people without
HIV from the community (rather than from health centers).

Conclusions

Older PWH on ART in rural Uganda reported higher overall HRQoL and improved self-care
and pain or discomfort than PWOH. We also found that this association appears to be driven
primarily by women with HIV. Men with HIV seems to have lower HRQoL in the anxiety/
depression EQ-5D subdomain. Further work is needed to understand the mechanisms of
enhanced HRQoL among PWH and to consider approaches to improve overall wellbeing
and healthcare delivery optimization for both female and male in similar rural, resource-
limited settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments:

Funding:

We would like to thank the research participants in Uganda and the study team from Mbarara and Kabwohe in
Uganda, and the Medical Practice Evaluation Center in the US for making this work possible.

This work was supported by the US National Institutes of Health (RO1HL141053, RO1AG059504, K43TW010715,
K24HL166024, and R0O1IMH113494). The findings and conclusions in this report are those of the authors and do not
necessarily represent the official views of the US National Institutes of Health.

Data availability statement.

The data that support the findings of this study are available from the corresponding author,
LQ, upon reasonable request.

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quach et al. Page 8

References

Bhatia R, Ryscavage P, & Taiwo B (2012). Accelerated aging and human immunodeficiency virus
infection: Emerging challenges of growing older in the era of successful antiretroviral therapy.
Journal of Neurovirology, 18(4), 247-255. 10.1007/s13365-011-0073-y [PubMed: 22205585]

Bing EG, Hays RD, Jacobson LP, Chen B, Gange SJ, Kass NE, Chmiel JS, & Zucconi SL (2000).
Health-related quality of life among people with HIV disease: Results from the Multicenter AIDS
Cohort Study. Quality of Life Research: An International Journal of Quality of Life Aspects of
Treatment, Care and Rehabilitation, 9(1), 55-63. 10.1023/a:1008919227665 [PubMed: 10981206]

Bor J, Rosen S, Chimbindi N, Haber N, Herbst K, Mutevedzi T, Tanser F, Pillay D, &

Barnighausen T (2015). Mass HIV Treatment and Sex Disparities in Life Expectancy: Demographic
Surveillance in Rural South Africa. PLoS Medicine, 12(11), e1001905; discussion €1001905.
10.1371/journal.pmed.1001905 [PubMed: 26599699]

Briongos-Figuero LS, Bachiller-Luque P, Palacios-Martin T, de Luis-Roméan DA, & Eiros-Bouza JM
(2011). [Factors associated with antiretroviral treatment and their influence on health related quality
of life in HIV infected patients]. Enfermedades Infecciosas Y Microbiologia Clinica, 29(1), 9-13.
10.1016/j.eimc.2010.06.006 [PubMed: 21208696]

Burlew R, Puckett A, Bailey R, Caffrey M, & Brantley S (2014). Assessing the relevance, efficiency,
and sustainability of HIV/AIDS in-service training in Nigeria. Human Resources for Health, 12(1),
20. 10.1186/1478-4491-12-20 [PubMed: 24739511]

Bhatia R, Ryscavage P, & Taiwo B (2012). Accelerated aging and human immunodeficiency virus
infection: Emerging challenges of growing older in the era of successful antiretroviral therapy.
Journal of Neurovirology, 18(4), 247-255. 10.1007/s13365-011-0073-y [PubMed: 22205585]

Chang LW, Nakigozi G, Billioux VG, Gray RH, Serwadda D, Quinn TC, Wawer MJ, Bollinger
RC, & Reynolds SJ (2015). Effectiveness of Peer Support on Care Engagement and Preventive
Care Intervention Utilization Among Pre-antiretroviral Therapy, HIV-Infected Adults in Rakai,
Uganda: A Randomized Trial. AIDS and Behavior, 19(10), 1742-1751. 10.1007/s10461-015-1159-
y [PubMed: 26271815]

Cornell M, Johnson LF, Wood R, Tanser F, Fox MP, Prozesky H, Schomaker M, Egger M, Davies
M-A, Boulle A, & International Epidemiology Databases to Evaluate AIDS-Southern Africa
collaboration. (2017). Twelve-year mortality in adults initiating antiretroviral therapy in South
Africa. Journal of the International AIDS Society, 20(1), 21902. 10.7448/1AS.20.1.21902 [PubMed:
28953328]

EuroQol Office. (2019). EQ-5D-3L | Interviewer Administered version https://eurogol.org/eq-5d-

instruments/eg-5d-3l-available-modes-of-administration/interview-administered-version/

Feng Y, Parkin D, & Devlin NJ (2014). Assessing the performance of the EQ-VAS in the NHS PROMs
programme. Quality of Life Research, 23, 977-989. 10.1007/s11136-013-0537-z [PubMed:
24081873]

Fleming PJ, Colvin C, Peacock D, & Dworkin SL (2016). What role can gender-transformative
programming for men play in increasing men’s HIV testing and engagement in HIV
care and treatment in South Africa? Culture, Health & Sexuality, 18(11), 1251-1264.
10.1080/13691058.2016.1183045

Gabuzda D, Jamieson BD, Collman RG, Lederman MM, Burdo TH, Deeks SG, Dittmer DP, Fox HS,
Funderburg NT, Pahwa SG, Pandrea I, Wilson CC, & Hunt PW (2020). Pathogenesis of Aging
and Age-related Comorbidities in People with HIV: Highlights from the HIV ACTION Workshop.
Pathogens & Immunity, 5(1), 143-174. 10.20411/pai.v5i1.365 [PubMed: 32856008]

Gavina. (n.d.). The U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) U.S. Embassy

in Uganda. Retrieved July 12, 2022, from https://ug.usembassy.gov/embassy/health-programs/u-s-
presidents-emergency-plan-aids-relief-pepfar-2/

Gaziano TA, Abrahams-Gessel S, Gomez-Olive FX, Wade A, Crowther NJ, Alam S, Manne-Goehler
J, Kabudula CW, Wagner R, Rohr J, Montana L, Kahn K, B&rnighausen TW, Berkman LF,

& Tollman S (2017). Cardiometabolic risk in a population of older adults with multiple co-
morbidities in rural south africa: The HAALSI (Health and Aging in Africa: longitudinal studies
of INDEPTH communities) study. BMC Public Health, 17(1), 206. 10.1186/s12889-017-4117-y
[PubMed: 28212629]

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.


https://euroqol.org/eq-5d-instruments/eq-5d-3l-available-modes-of-administration/interview-administered-version/
https://euroqol.org/eq-5d-instruments/eq-5d-3l-available-modes-of-administration/interview-administered-version/
https://ug.usembassy.gov/embassy/health-programs/u-s-presidents-emergency-plan-aids-relief-pepfar-2/
https://ug.usembassy.gov/embassy/health-programs/u-s-presidents-emergency-plan-aids-relief-pepfar-2/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quach et al.

Page 9

Gross AM, Jaeger PA, Kreisberg JF, Licon K, Jepsen KL, Khosroheidari M, Morsey BM, Swindells
S, Shen H, Ng CT, Flagg K, Chen D, Zhang K, Fox HS, & Ideker T (2016). Methylome-wide
analysis of chronic HIV infection reveals five-year increase in biological age and epigenetic
targeting of HLA. Molecular Cell, 62(2), 157-168. 10.1016/j.molcel.2016.03.019 [PubMed:
27105112]

Hays RD, Cunningham WE, Sherbourne CD, Wilson IB, Wu AW, Cleary PD, McCaffrey DF,
Fleishman JA, Crystal S, Collins R, Eggan F, Shapiro MF, & Bozzette SA (2000). Health-related
quality of life in patients with human immunodeficiency virus infection in the United States:
Results from the HIV Cost and Services Utilization Study. The American Journal of Medicine,
108(9), 714-722. 10.1016/s0002-9343(00)00387-9 [PubMed: 10924648]

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, & Badia X (2011).
Development and preliminary testing of the new five-level version of EQ-5D (EQ-5D-5L). Quality
of Life Research: An International Journal of Quality of Life Aspects of Treatment, Care and
Rehabilitation, 20(10), 1727-1736. 10.1007/s11136-011-9903-x [PubMed: 21479777]

Hunt PW (2020). Pathogenesis of Aging and Age-related Comorbidities in People with HIV:
Highlights from the HIV ACTION Workshop. Pathogens & Immunity, 5(1), 143-174. 10.20411/
pai.v5i1.365 [PubMed: 32856008]

Hutchins T (2022, November). The United States President’s Emergency Plan for AIDS Relief—
United States Department of State %. United States Department of State https://www.state.gov/
pepfar/

Administered Interviewer (1A) — EQ-5D. (n.d.). Retrieved June 23, 2022, from https://euroqol.org/
eg-5d-instruments/eq-5d-3l-available-modes-of administration/interview-administered-version/

Janssen B, & Szende A (2014). Population Norms for the EQ-5D. In Szende A, Janssen B, & Cabases
J (Eds.), Self-Reported Population Health: An International Perspective based on EQ-5D Springer.
http://www.ncbi.nlm.nih.gov/books/NBK500364/

Jelsma J, Hansen K, De Weerdt W, De Cock P, & Kind P (2003). How do Zimbabweans value health
states? Population Health Metrics, 1(1), 11. 10.1186/1478-7954-1-11 [PubMed: 14678566]

Jiang R, Janssen MFB, & Pickard AS (2021). US population norms for the EQ-5D-5L and comparison
of norms from face-to-face and online samples. Quality of Life Research, 30(3), 803-816.
10.1007/s11136-020-02650-y [PubMed: 33025373]

Johnson LF, Mossong J, Dorrington RE, Schomaker M, Hoffmann CJ, Keiser O, Fox MP, Wood R,
Prozesky H, Giddy J, Garone DB, Cornell M, Egger M, Boulle A, & Collaboration, for the I. E. D.
to E. A. S. A. (IeDEA-S. (2013). Life Expectancies of South African Adults Starting Antiretroviral
Treatment: Collaborative Analysis of Cohort Studies. PLOS Medicine, 10(4), e1001418. 10.1371/
journal.pmed.1001418 [PubMed: 23585736]

Karimi M, & Brazier J (2016). Health, Health-Related Quality of Life, and Quality of Life: What
is the Difference? PharmacoEconomics, 34(7), 645-649. 10.1007/s40273-016-0389-9 [PubMed:
26892973]

Kasirye R, & Nakijoba B (2020). Vocational skills training; A complimentary strategy in addressing
structural factors associated with hiv risk among agyw in rural districts in uganda 5.

Langebeek N, Kooij KW, Wit FW, Stolte IG, Sprangers MAG, Reiss P, Nieuwkerk PT, & AGEhIV
Cohort Study Group. (2017). Impact of comorbidity and ageing on health-related quality of
life in HIV-positive and HIV-negative individuals. AIDS (London, England), 31(10), 1471-1481.
10.1097/QAD.0000000000001511 [PubMed: 28574965]

Makusha T, van Rooyen H, & Cornell M (2020). Reframing the approach to heterosexual men in
the HIV epidemic in sub-Saharan Africa. Journal of the International AIDS Society, 23 Suppl 2,
€25510. 10.1002/jia2.25510 [PubMed: 32589347]

Manne-Goehler J, Montana L, Gémez-Olivé FX, Rohr J, Harling G, Wagner RG, Wade A, Kabudula
CW, Geldsetzer P, Kahn K, Tollman S, Berkman LF, Bérnighausen TW, & Gaziano TA (2017).
The ART Advantage: Health Care Utilization for Diabetes and Hypertension in Rural South
Africa. Journal of Acquired Immune Deficiency Syndromes (1999), 75(5), 561-567. 10.1097/
QAI1.0000000000001445 [PubMed: 28696346]

Mark D, Hrapcak S, Ameyan W, Lovich R, Ronan A, Schmitz K, & Hatane L (2019). Peer
Support for Adolescents and Young People Living with HIV in sub-Saharan Africa: Emerging

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.


https://www.state.gov/pepfar/
https://www.state.gov/pepfar/
https://euroqol.org/eq-5d-instruments/eq-5d-3l-available-modes-ofadministration/interview-administered-version/
https://euroqol.org/eq-5d-instruments/eq-5d-3l-available-modes-ofadministration/interview-administered-version/
http://www.ncbi.nlm.nih.gov/books/NBK500364/

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quach et al.

Page 10

Insights and a Methodological Agenda. Current HIV/AIDS Reports, 16(6), 467-474. 10.1007/
$11904-019-00470-5 [PubMed: 31776974]

Marshall A, & Cahill S (2021). Barriers and opportunities for the mental health of LGBT older adults
and older people living with HIV: A systematic literature review. Aging & Mental Health, 0(0),
1-10. 10.1080/13607863.2021.2003300

Martin F, Russell S, & Seeley J (2014). Higher quality of life and lower depression for people on
ART in Uganda as compared to a community control group. PloS One, 9(8), e105154. 10.1371/
journal.pone.0105154 [PubMed: 25171340]

Mills EJ, Bakanda C, Birungi J, Chan K, Ford N, Cooper CL, Nachega JB, Dybul M, & Hogg RS
(2011). Life expectancy of persons receiving combination antiretroviral therapy in low-income
countries: A cohort analysis from Uganda. Annals of Internal Medicine, 155(4), 209-216.
10.7326/0003-4819-155-4-201108160-00358 [PubMed: 21768555]

Millar BM, Starks TJ, Gurung S, & Parsons JT (2017). The Impact of Comorbidities, Depression, and
Substance Use Problems on Quality of Life Among Older Adults Living With HIV. AIDS and
Behavior, 21(6), 1684-1690. 10.1007/s10461-016-1613-5 [PubMed: 27864625]

Miners A, Sherr L, Lampe FC, & ASTRA (Antiretrovirals, Sexual Transmission and Attitudes) Study.
(2014). Health-related quality-of-life of people with HIV in the era of combination antiretroviral
treatment: A cross-sectional comparison with the general population. The Lancet. HIV, 1(1), e32—
40. 10.1016/S2352-3018(14)70018-9 [PubMed: 26423814]

Nardell MF, Adeoti O, Peters C, Kakuhikire B, Govathson-Mandimika C, Long L, Pascoe S, Tsali
AC, & Katz IT (2022). Men missing from the HIV care continuum in sub-Saharan Africa:

A meta-analysis and meta-synthesis. Journal of the International AIDS Society, 25(3), e25889.
10.1002/jia2.25889 [PubMed: 35324089]

Niwaha AJ, Wosu AC, Kayongo A, Batte C, Siddharthan T, Kalyesubula R, Kirenga B, & Checkley
W (2021a). Association between Blood Pressure and HIV Status in Rural Uganda: Results of
Cross-Sectional Analysis. Global Heart, 16(1), 12. 10.5334/gh.858 [PubMed: 33598392]

Nsanzimana S, Remera E, Kanters S, Chan K, Forrest JI, Ford N, Condo J, Binagwaho A, & Mills EJ
(2015). Life expectancy among HIV-positive patients in Rwanda: A retrospective observational
cohort study. The Lancet Global Health, 3(3), e169-177. 10.1016/5S2214-109X(14)70364-X
[PubMed: 25701995]

Nyirenda M, Chatterji S, Falkingham J, Mutevedzi P, Hosegood V, Evandrou M, Kowal P, &

Newell M-L (2012). An investigation of factors associated with the health and well-being of
HIV-infected or HIV-affected older people in rural South Africa. BMC Public Health, 12, 259.
10.1186/1471-2458-12-259 [PubMed: 22471743]

Palella FJ, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten GA, Aschman DJ, &
Holmberg SD (1998). Declining morbidity and mortality among patients with advanced human
immunodeficiency virus infection. HIV Outpatient Study Investigators. The New England Journal
of Medicine, 338(13), 853-860. 10.1056/NEJM199803263381301 [PubMed: 9516219]

PEPFAR. (2015). The U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) U.S. Embassy in
Uganda. https://ug.usembassy.gov/embassy/health-programs/u-s-presidents-emergency-plan-aids-
relief-pepfar-2/

Quinn C, Kadengye DT, Johnson CC, Baggaley R, & Dalal S (2019). Who are the missing men?
Characterising men who never tested for HIV from population-based surveys in six sub-Saharan
African countries. Journal of the International AIDS Society, 22(10), e25398. 10.1002/jia2.25398
[PubMed: 31631576]

Reenen M, Reenen Mandy van, Oppe Mark, Boye Kristina Secnik, Herdman Mike, Matthew, &
Kennedy-Martin, Kennedy-Martin Tessa, Bernhard Slaap. (2018). EQ-5D-3L User Guide https://
eurogol.org/eg-5d-instruments/eg-5d-5I-available-modes-of-administration/telephone-interview/

SAS: Analytics, Artificial Intelligence and Data Management (2013, July). https://www.sas.com/
en_us/home.html

Siedner MJ (2019). Aging, Health, and Quality of Life for Older People Living With HIV in Sub-
Saharan Africa: A Review and Proposed Conceptual Framework. Journal of Aging and Health,
31(1), 109-138. 10.1177/0898264317724549 [PubMed: 28831864]

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.


https://ug.usembassy.gov/embassy/health-programs/u-s-presidents-emergency-plan-aids-relief-pepfar-2/
https://ug.usembassy.gov/embassy/health-programs/u-s-presidents-emergency-plan-aids-relief-pepfar-2/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-available-modes-of-administration/telephone-interview/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-available-modes-of-administration/telephone-interview/
https://www.sas.com/en_us/home.html
https://www.sas.com/en_us/home.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quach et al.

Page 11

Siedner MJ, Bibangambah P, Kim J-H, Lankowski A, Chang JL, Yang IT, Kwon DS, North CM,
Triant VA, Longenecker C, Ghoshhajra B, Peck RN, Sentongo RN, Gilbert R, Kakuhikire B,
Boum Y, Haberer JE, Martin JN, Tracy R, ... Okello S (2021). Treated HIV Infection and
Progression of Carotid Atherosclerosis in Rural Uganda: A Prospective Observational Cohort
Study. Journal of the American Heart Association, 10(12), e019994. 10.1161/JAHA.120.019994
[PubMed: 34096320]

Small J, Aldwin C, Kowal P, & Chatterji S (2019). Aging and HIV-Related Caregiving in Sub-Saharan
Africa: A Social Ecological Approach. The Gerontologist, 59(3), e223-e240. 10.1093/geront/
gnx159 [PubMed: 29045750]

Sullivan PW, & Ghushchyan V (2006). Preference-Based EQ-5D index scores for chronic conditions
in the United States. Medical Decision Making: An International Journal of the Society for
Medical Decision Making, 26(4), 410-420. 10.1177/0272989X06290495 [PubMed: 16855129]

Takada S, Nyakato V, Nishi A, O’Malley AJ, Kakuhikire B, Perkins JM, Bangsberg DR, Christakis
NA, & Tsai AC (2019). The social network context of HIV stigma: Population-based, sociocentric
network study in rural Uganda. Social Science & Medicine (1982), 233, 229-236. 10.1016/
j.socscimed.2019.05.012 [PubMed: 31229909]

Thomas R, Burger R, Harper A, Kanema S, Mwenge L, Vanga N, Bell-Mandla N, Smith PC,
Floyd S, Bock P, Ayles H, Beyers N, Donnell D, Fidler S, Hayes R, Hauck K, & HPTN
071 (PopART) Study Team. (2017a). Differences in health-related quality of life between HIV-
positive and HIV-negative people in Zambia and South Africa: A cross-sectional baseline survey
of the HPTN 071 (PopART) trial. The Lancet. Global Health, 5(11), e1133-e1141. 10.1016/
$2214-109X(17)30367-4 [PubMed: 28964756]

Thomas R, Burger R, Harper A, Kanema S, Mwenge L, Vanga N, Bell-Mandla N, Smith PC,
Floyd S, Bock P, Ayles H, Beyers N, Donnell D, Fidler S, Hayes R, Hauck K, & HPTN
071 (PopART) Study Team. (2017b). Differences in health-related quality of life between HIV-
positive and HIV-negative people in Zambia and South Africa: A cross-sectional baseline survey
of the HPTN 071 (PopART) trial. The Lancet. Global Health, 5(11), e1133-e1141. 10.1016/
S2214-109X(17)30367-4 [PubMed: 28964756]

Tsai AC, & Siedner MJ (2015). The Missing Men: HIV Treatment Scale-Up and Life Expectancy in
Sub-Saharan Africa. PLoS Medicine, 12(11), €1001906. 10.1371/journal.pmed.1001906 [PubMed:
26599825]

UNAIDS. (2016). Global AIDS update 2016 UNAIDS. https://www.unaids.org/sites/default/files/
media_asset/global-AlIDS-update-2016_en.pdf

Van Tam V, Larsson M, Pharris A, Diedrichs B, Nguyen H, Nguyen CT, Ho P, Marrone G, &
Thorson A (2012). Peer support and improved quality of life among persons living with HIV on
antiretroviral treatment: A randomized controlled trial from north-eastern Vietnam. Health and
Quality of Life Outcomes, 10(1), 53. 10.1186/1477-7525-10-53 [PubMed: 22606977]

WHO. (2020). HIV/AIDS WHO. https://www.who.int/health-topics/hiv-aids#tab=tab_1

Aging Ment Health. Author manuscript; available in PMC 2024 September 01.


https://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
https://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
https://www.who.int/health-topics/hiv-aids#tab=tab_1

Quach et al. Page 12

Figure 1a: Self-Reported Health Status Figure 1b: Self-Reported Health Status by Gender and

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnue Joyiny

by PWOH vs. PWH

PWOH vs. PWH

P-value <.0001 P-value <0.01 P-value <0.001
1 —
100 —1
1007 — -
g . s =1 PWOH
S o Z/////A I 7 PWH
o 1
ry _ < -
S 60 Z T 6o %)
2 .
S 0
£ 407 T 40
3 -
$ 20 3 20 -+
g
0 — T 0 T T T T
PWOH PWH PWOH PWH PWOH PWH
Male Female
Figure 1c: EQ-5D Index Score by Figure 1d: EQ-5D Index Score by Gender and
PWOH vs. PWH PWOH vs. PWH
P-value <.001 P-value =0.17 P-value <0.001
1 [ —
baa % // 107 7 T N £ PWOH
0.8 o % 0.8- % PVVH
_° ___ x _
S e
& 0.6 6 0.6
g s
o 0.4 o 0.4
3 ;
2]
z 02 o 02 |
g o =
> 001 2 0.0
-0.2 T *|ﬁ 0.2 T _I_ T T
PWOH PWH PWOH PWH PWOH PWH
Male Female
Figure 1:

Self-Reported Health Status (EQ-VAS) and EQ-5D Utility Score between people without
HIV (PWOH) vs. with people with HIV (PWH)
Notes: PWH: People with HIV
PWOH: People without HIV

P-values: represent results of studentized T-test comparing each QoL scale between PWOH

vs. PWH
Higher scores

= better QoL
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Figure 2:
Association between HIV Status and Health-Related Quality of Life Sub-Scales, Stratified
by Gender

Notes: OR: Odds Ratio from logistic regressions with a response of having no problems in
each domain as the outcome of interest (i.e. an OR > 1 suggests a greater of odds of not
having problems with that sub-scale for PWH vs. PWOH

Cl: Confidence Interval
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Table 1:

Study Population Characteristics by People without HIV (PWOH) vs. People with HIV (PWH)

Total Cohort (n=600) PWOH (n=302) PWH (n=298) P-value
Demographics characteristics
Mean age (mean, SD) 58.4(6.6) 58.5 (6.9) 58.4 (6.4) 0.86
Female (n, %) 295 (49.2) 148 (49.0) 147 (49.3) 0.94
Living with spouse/partner (n, %) 405 (67.5) 242 (80.1) 163 (54.7) <.0001
Educational Attainment (n, %)
Primary or less (No school, or P1-P7) 443 (73.8) 226 (74.8) 217 (72.8) 0.93
Secondary (S1-S6) 95 (15.8) 47 (15.6) 48 (16.1)
Post-secondary 62 (10.3) 29 (9.6) 33(11.1)
Lifestyle characteristics
Alcohol consumption (n, %) 143 (23.8) 82 (27.2) 61 (20.5) 0.05
Self-reported medical history (n, %)
Diabetes 36 (6.0) 17 (5.6) 19 (6.4) 0.7
High Blood Pressure 128 (21.3) 78 (25.8) 50 (16.8) 0.01
Heart attack or heart failure 9 (1.5) 4(1.3) 5(1.7) 0.72
Kidney problems 7(1.2) 2(0.7) 5(1.7) 0.25
Stroke 3(0.5) 0(0.0) 3(1) 0.08
Cancer 2(0.3) 0(0.0) 2(0.7) 0.15
COPD 2(0.3) 2(0.7) 0(0.0) 0.16
Asthma 5(0.8) 1(0.3) 4(1.3) 0.17
Pneumonia 31(5.2) 13 (4.3) 18 (6.1) 0.33
High cholesterol 40 (6.7) 27 (8.9) 13 (4.4) 0.03
Tuberculosis 32 (5.3) 1(0.3) 31(10.4) <.0001
Mean total comorbidities (0-11) 0.5(0.8) 0.5(0.8) 0.5(0.8) 0.71

Notes: PWH: People with HIV

PWOH: People without HIV

P1-P7: Primary school from grade 1-7
S1-S6: Secondary school from grade 1-6

SD: Standard Deviation

COPD: Chronic obstructive pulmonary disease
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Table 2:
Association between HIV Status and Health-Related Quality (HRQoL) by Gender

Overall sample Men Women
b 95% ClI b 95% CI b 95% CI

Overall self-reported health
EQ-VAS (100-point visual analogue scale) 698 422 973 5032 149 858 923 489 1357

EQ-5D-3L Health Valuation
EQ 5D Index 005¢ 002 007 002 -002 005 010 006 014

EQ-5D-3L Sub-Scale

aOR 95% CI aOR 95% ClI aOR 95% ClI
Mobility 1.26 0.88 1.79 0.85 049 148 183 107 313
Self-care 1962 115 332 086 034 219 384¢ 18 816
Usual Activities 1.29 091 183 192 113 3.28 1.03 0.6 1.77
Pain/Discomfort 18392 13 257 2059 126 334 174 099 3.07
Anxiety/Depression 0.8 058 111 05742 035 093 1.6 0.94 2.7

Notes:
b: linear regression coefficient adjusted for age, education, marital status, alcohol consumption and the number co-morbidities

aOR. Odds ratios from logistic regressions adjusted for age, education, marital status, alcohol consumption and the number co-morbidities

QP-vaIue: <0.05
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