
ORIGINAL PAPER

AIDS and Behavior
https://doi.org/10.1007/s10461-023-04258-y

for relationships, either in quantity or in quality [6]. Much 
of the literature on loneliness and health among older people 
has been derived from high-income countries, where feel-
ings of loneliness are endorsed by approximately one-third 
of older adults [7], and nearly half of older PWH [2, 8]. 
Much less is known about loneliness in older PWH in sub-
Saharan Africa.

The scarcity of data about the prevalence of loneliness 
among older people in sub-Saharan Africa highlights a sig-
nificant research gap. Given that loneliness is a globally 
significant public health issue for older adults, it is essen-
tial to delve into this topic within specific contexts. The 
surge in urbanization, particularly in sub-Saharan Africa 
[9], coupled with changing family structures [10–12], may 
compromise social support systems, suggesting that loneli-
ness might be a pressing concern for older individuals in 
this region [11, 12]. On the other hand, the persistence of 
multigenerational families [10], which have traditionally 
served as sources of intergenerational support [10], could 

Introduction

The average age of the population of people with HIV 
(PWH) is increasing, especially in sub-Saharan Africa. In 
2020, approximately 70% of the 37  million people with 
HIV (PWH) worldwide lived in sub-Saharan Africa, and 
more than 50% were over 50 years of age [1]. Loneliness 
is prevalent among older people, particularly among older 
PWH in high-income settings [2], and is associated with 
poor control of chronic medical conditions, depression, and 
adverse health outcomes, including death. The magnitude 
of these associations is greater among older adults [3–5]. 
The experience of loneliness has been conceptualized as the 
feeling of distress that accompanies a perceived unmet need 
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potentially alleviate loneliness. Furthermore, collectivist 
cultures characterized by values such as obligation, cohe-
sion, and commitment might serve a protective function 
against loneliness [13]. Studies of older PWH in rural South 
Africa and Uganda have also shown that having a stronger, 
more extensive, and primarily family-based social network 
is associated with greater interaction with social network 
members and greater community interdependence [14]. 
Other studies have shown that PWH tend to exhibit resil-
ience as a consequence of managing multiple chronic health 
conditions [15–17] and achieving mastery [18, 19]. Studies 
from South Africa have shown that older PWH have access 
to healthcare support (e.g., through clinics funded by the 
U.S. President’s Emergency Plan for AIDS Relief) that may 
not be available to HIV-negative older people [20, 21]. And 
finally, older PWH contend with unique challenges, includ-
ing stigma, discrimination, smaller social networks, and 
social isolation [22]. These patterns underscore the need to 
comprehensively understand the factors that contribute to 
loneliness among older PWH.

The present study is motivated by Social Provisions 
Theory [23–30]. Through an examination of factors such 
as social networks, social integration, various types and 
sources of social support, and their differentiation between 
older adults living with and without HIV, this framework 
can help to understand the determinants of loneliness that 
can help trace their origins to family, friends, mentors/
providers, or one’s own sense of self [23–27]. We hypoth-
esize that these constructs are crucial for flourishing among 
older adults with chronic health conditions, including HIV, 
because they can help older adults adhere to treatment, 
maintain healthy lifestyles, cope with daily challenges, and 
alleviate loneliness [19, 31].

To address the gaps in the literature reviewed above, we 
conducted a cross-sectional analysis of baseline data from 
older people enrolled in an ongoing cohort study in rural 
Uganda. The primary objective of the present analysis was 
to estimate the association between HIV serostatus and 
loneliness. We also sought to compare the two groups in 
terms of social networks, social support, and social integra-
tion, in order to investigate how they affect loneliness in this 
setting.

Methods

Study Population and Data Collection

We analyzed data from 599 participants enrolled in the 
Quality of Life and Ageing with HIV in Rural Uganda 
Study, a study of quality of life among older PWH in a rural 
region of southwestern Uganda [32]. PWH were eligible to 

participate if they were older than 49 years of age and had 
been on ART for at least three years and were engaged in 
ambulatory HIV care at the Mbarara Regional HIV Clinic 
or the Kabwohe Clinical Research Center HIV Clinic 
(n = 297). We then recruited an age- and sex-similar group 
of people without HIV (PWOH) from census data located in 
the same clinic catchment areas [33]. Data were collected 
during October 2020-October 2021. Due to the COVID-19 
epidemic, data were collected via phone interview during 
this wave of the study.

Measures

Our primary explanatory variable of interest was HIV 
serostatus, which was based on confirmatory HIV testing 
[34]. The primary outcome was the 3-item UCLA Loneli-
ness Scale [35], which queries participants about whether 
they “never,” “sometimes,” or “often” feel a lack of com-
panionship, feel left out of community meetings or events, 
or feel isolated from others. We assigned one point to 
“never” responses, two points to “sometimes,” and three 
points to “often” responses, allowing for a total loneliness 
score ranging from 3 to 9, with higher scores indicating a 
higher degree of loneliness. We followed Steptoe et al. [36] 
in defining loneliness at the fifth quintile of the distribution 
of the total loneliness score (≥5 in this study sample). The 
UCLA Loneliness Scale has been used in many African set-
tings, including Uganda, South Africa and Zimbabwe and 
Ghana, and has shown consistent and reliable measurement 
properties across many countries [37].

To better understand similarities or differences in lone-
liness between PWH vs. PWOH, we compared the two 
groups on several measures of social connection factors 
based on Social Provisions Theory [25, 28–30], including 
social networks, social support and social integration:

	● We measured three structural aspects of social networks 
by eliciting the number of people living in the respon-
dent’s household, marital status (married or cohabitat-
ing with a partner vs. divorced/separated, widowed, or 
single), and whether the study participant reported liv-
ing alone.

	● We measured physical social support [38] by character-
izing the types of physical support they received from 
others (e.g., buying food, agricultural work, fetching 
water, cooking, going to the clinic or traditional healer, 
and collecting firewood; maximum of 6 types) and the 
sources of familial physical support (spouse, parent, 
son/daughter, grandson, granddaughter, son/daughter-
in-law, and other relatives; maximum of 4 sources). We 
also elicited whether they received physical support 
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from any community source (community members, 
neighbors, church attendees, or paid helpers).

	● Similar to the above, we measured financial social sup-
port [38] by characterizing the types of financial sup-
port (e.g., paying for medicines, doctor visits, clinical or 
hospital fees, food, clothing, transportation, school ex-
penses for offspring; maximum of 6 types), the sources 
of familial financial support (maximum of 3 sources as 
above), and receipt of any financial support from any 
community source.

	● We measured social integration by assessing the to-
tal number of social groups in which each respondent 
participated. We took a comprehensive census of all 
community groups in the area and categorized them as 
follows [39]: vocational groups; positive living groups 
for PWH; local council committees; water committees; 
village health teams; National Agriculture Advisory 
Services groups; church or other religious groups; wom-
en’s groups; gardening committees; community burial 
groups; clan groups; and revolving funds, savings and 
credit co-operative society (SACCO) groups, registered 
savings groups, or other community or village savings 
groups. The total social integration score was the total 
number of groups in which the respondent reported par-
ticipation (out of a maximum of 20).

Additional covariates included age; sex; educational attain-
ment; self-reported alcohol consumption (never vs. any); 
and the number of self-reported comorbidities, including 
diabetes, high blood pressure, heart attack or heart failure, 
kidney problems, stroke, cancer, chronic obstructive pul-
monary diseases, asthma, pneumonia, high cholesterol, and 
tuberculosis.

Statistical Analysis

We compared PWH vs. PWOH on the loneliness and social 
connection variables, using Student’s t-tests, log-rank tests, 
and chi-squared tests as appropriate. To estimate the asso-
ciation between HIV status and loneliness, we fitted a multi-
variable logistic regression model with loneliness specified 
as the outcome and HIV as the primary explanatory variable, 
while adjusting for the covariates listed above. As described 
in more detail below, we unexpectedly observed statistically 
significant differences between PWH and PWOH on several 
of the social connection variables but no statistically signifi-
cant difference on the primary outcome. We therefore esti-
mated a series of multivariable logistic regression models 
specifying loneliness as the outcome and the social connec-
tion variables as the explanatory variables, with each regres-
sion model including one of the social connection variables 
and adjusting for the covariates listed above (10 regression 

models in total). To assess the robustness of our findings to 
misclassification resulting from the potentially arbitrary cut-
off threshold in the outcome, we also fit a series of negative 
binomial regressions specifying the total loneliness score 
(ranging from 3 to 9) as a count outcome variable. Statistical 
significance was designated at the conventional 0.05 level. 
All analyses were conducted with SAS version 9.4 [40].

Ethical Considerations

The study was approved by the ethics committees at Mass 
General Brigham in the United States and at the Mbarara 
University of Science and Technology in Uganda. We also 
obtained clearance to conduct the study from the Uganda 
National Council of Science and Technology. All partici-
pants consented to participate in the study verbally. The 
review committees waived written consent due to the 
COVID-19 pandemic and the infeasibility of obtaining writ-
ten consent during remote data collection.

Results

The study sample included 297 PWH and 302 PWOH 
(Table 1). The mean age of participants was 58 years (range, 
49–88 years). By design, women accounted for 49% of the 
study population (295/599). Most study participants had 
achieved a primary school level of education or less (74%, 
442/599). The mean number of comorbidities was 0.5 (stan-
dard deviation [SD] 0.8; range, 0–5). PWH were less likely 
to be married or report alcohol use, but otherwise there were 
no statistically significant differences in age, sex, education, 
or comorbidities between PWH and PWOH.

PWH had smaller household sizes (3.5 [SD, 2.2] vs. 3.9 
[SD, 2.1], Z=-2.7, P = 0.01) and were more likely to live 
alone (7.1% [21/297] vs. 1.3% [4/302], Fisher’s exact test 
P < 0.001). PWH had lower social integration scores (2.8 
[SD, 3.1] vs. 3.8 [SD, 3.3], Z=-4.1, P < 0.001) (Fig. 1A), 
received fewer types of physical support (2.3 [SD, 1.9] 
vs. 3.3 [SD, 1.8], Z=-6.4, P < 0.001) (Fig.  1B) and fewer 
sources of physical support (1.1 [SD, 1.2] vs. 1.6 [SD, 1.1], 
Z=-2.8, P < 0.001) (Fig. 1C). They also had fewer types of 
financial support (0.9 [SD, 1.8] vs. 1.3 [SD, 2.0], Z=-5.0, 
P < 0.001) (Fig.  1D), and fewer sources of financial sup-
port (0.3 [SD, 0.6] vs. 0.4 [SD, 0.6], Z=-2.9, P < 0.001) 
(Fig. 1E). We found no statistically significant differences in 
the receipt of community physical support and community 
financial support.

A substantial proportion of study participants reported 
feeling lonely: 179 (29.8%) felt they “sometimes”/“often” 
lacked companionship, 158 (26.3%) felt left out of commu-
nity meetings, and 118 (19.7%) felt isolated from others. 
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Table 1  Characteristics of the sample, stratified by HIV Status
Characteristics Total (N = 599) HIV-negative 

(N = 302)
HIV-positive 
(N = 297)

Statistic’s Values Z, chi-
square, or 
Fisher

Age (years), mean [standard deviation (SD)] 58.4 (6.6) 58.47 (6.8) 58.34(6.4) -0.02 α
Women, N (%) 295 (49.2) 148 (49.0) 147 (49.5) 0.01 ∞
Educational attainment, N (%)
  Primary or less (no school or P1-P7) 442 (73.8) 226 (74.8) 216 (72.7) 0.45 ∞
  Secondary (S1-S6) 95 (15.9) 47 (15.6) 48 (16.2)
  Post-secondary 62 (10.4) 29 (9.6) 33 (11.1)
Alcohol consumption, N (%) 143 (23.7) 82 (27.2) 60 (20.2) 3.40 ∞
Total comorbidities, mean (SD) 0.5 (0.8) 0.5 (0.8) 0.5 (0.8) 0.13 α
Household composition
  Son, N (%) 287 (47.9) 151 (50.0) 136 (45.8) 1.06 ∞
  Daughter, N (%) 279 (46.6) 149 (49.3) 130 (43.8) 1.86 ∞
  Non-biological dependent child, N (%) 14 (2.3) 6 (2) 8 (2.7) 0.33 ∞
  Grandson, N (%) 184 (30.7) 97 (32.1) 87 (29.3) 0.56 ∞
  Granddaughter, N (%) 162 (27) 88 (29.1) 74 (24.9) 1.35 ∞
  Paid helper, N (%) 47 (7.8) 21 (7.0) 26 (8.8) 0.67 ∞
  Parent, N (%) 24 (4) 13 (4.3) 11 (3.7) 0.14 ∞
  Nephew, N (%) 17 (2.8) 7 (2.3) 10 (3.4) 0.60 ∞
  Niece, N (%) 13 (2.2) 7 (2.3) 6 (2.0) 0.06 ∞
  Other family members or relativesµ, N (%) 51(8.5) 22 (7.3) 29 (9.8) 1.18 ∞
Social networks
  Living with spouse/partner, N (%) 404 (67.4) 242 (80.1) 162 (54.5) 44.65 *** ∞
  Household size, mean (SD) 3.7 (2.2) 3.91 (2.1) 3.46 (2.2) -2.70 ** α
  Living alone 25 (4.2) 4 (1.3) 21 (7.1) 0.0004 *** Ω
  Types of physical support, mean (SD) 2.8 (1.9) 3.3(1.8) 2.3 (1.9) -6.39 *** α
  Number of familial sources of physical support, 
mean (SD)

1.3 (1.1) 1.6 (1.1) 1.1 (1.2) -2.80 *** α

  Any community source of physical support, N (%) 81 (13.5) 36 (11.9) 45 (15.2) 1.33 ∞
  Types of financial support, mean (SD) 1.1 (1.9) 1.3 (2.0) 0.9 (1.8) -5.01 ** ∞
  Number of familial sources of financial support, 
mean (SD)

0.3 (0.6) 0.4 (0.6) 0.3 (0.6) -2.93 ** ∞

  Any community source of financial support, N (%) 8.0 (1.3) 4.0 (1.3) 4.0 (1.4) 0.27 Ω
Social integration score, mean (SD) 3.3 (3.2) 3.77 (3.3) 2.8 (3.1) -4.09 *** ∞
Total loneliness score, mean (SD) 3.9 (1.4) 3.83 (1.3) 4.03 (1.4) 2.15 * ∞
Classified as “lonely”, N (%) 156 (26.0) 72 (23.8) 84 (28.3) 5.40 ∞
Notes: µOther family members and other relatives such as brother, sister, sister-in-law, parent-in-law, son-in-law, brother-in-law, daughter-in-
law, and other relatives
αZ score of the Wilcoxon Two-Sample Test for continuous or count variables; ∞Chi-square test for binary or categorical variables; ΩFisher’s 
exact test
*p ≤ 0.05, **p < 0.01, ***p < 0.001;

Fig. 1  Comparison of social integration, physical, and financial support among people with HIV (PWH) vs. people without HIV
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the two groups. This finding differs from similar studies in 
high-income settings, where PWH generally report a higher 
prevalence of loneliness than PWOH [2]. Our finding was 
unexpected, particularly given that we did find that PWH 
generally had a restricted range of social connections: they 
were more likely to live alone, were less likely to live with 
a spouse or primary partner, had smaller household sizes, 
reported fewer types and sources of support, and were less 
socially integrated. In this regard, our findings are con-
sistent with prior work [41]. Considered in light of other 
recent findings from this same cohort showing that PWH 
had higher health-related quality of life compared with 
PWOH [32, 42], these findings suggest a certain degree of 
resilience among PWH despite structural disadvantages in 
the nature and breadth of their social connections [43–46]. 
This assumption is supported by a previous study’s find-
ing of multiple resilience resources among PWH that helps 
them manage their health conditions and improve their well-
being in order to survive and flourish [43–45, 47]. Further-
more, social support accessed through clinic-based medical 
care, such as antiretroviral therapy programs and peer sup-
port groups, could also play a role in enhanced resilience 
and better coping among PWH, helping them to reduce the 
impacts of stigma and discrimination and, thus, reduce lone-
liness among older PWH [43–45, 48]. Consistent with this 
idea, other studies of PWH in rural Uganda have shown that 
both depression and internalized stigma decline over time 
on antiretroviral therapy [37, 49, 50]. Future research should 
further investigate the impact of formal health services on 
various forms of resilience and explore the differences in 
traditional social cohesion across generations [51] and the 
effect of reduced cohabitation on access to and receipt of 

Altogether 156 (26.0%) met the threshold definition of lone-
liness, with a score of 5 or greater on the loneliness scale. 
A higher proportion of PWH (vs. PWOH) met the threshold 
definition of loneliness, but in contradiction of our hypothe-
sis based on existing literature, the comparison with PWOH 
did not reveal statistically significant differences in loneli-
ness by HIV serostatus (28.3% vs. 23.8%, chi-square = 5.4, 
P = 0.22). This finding persisted after multivariable adjust-
ment (adjusted odds ratio [aOR]: 1.24, 95% CI: 0.86–1.80, 
Table  2). In a series of multivariable logistic regression 
models in which we specified the social connection vari-
ables as the primary explanatory variables of interest while 
adjusting for sociodemographic covariates (10 regression 
models in all), loneliness was inversely associated with liv-
ing with a spouse/partner (aOR: 0.34, 95% CI: 0.22–0.53) 
and with greater social integration (aOR: 0.86 per commu-
nity group, 95% CI: 0.81–0.91), but positively associated 
with living alone (aOR: 3.38, 95% CI: 1.47–1.86). Loneli-
ness did not have a statistically significant association with 
any of the physical or financial support variables (Table 2).

The results from negative binomial regressions, in which 
the total loneliness score was specified as a count variable, 
indicated similar findings for the association between HIV 
and loneliness, and between several of the social connection 
variables and loneliness (Table 3).

Discussion

In a cross-sectional study of 599 older PWH in rural Uganda, 
and an age- and sex-similar sample of PWOH, we found 
no statistically significant difference in loneliness between 

Exposures Unadjusted√ Adjusted
OR (95% CI) A OR (95% CI)

HIV-positive 1.26 (0.87, 1.82) 1.27 (0.88, 1.86)
Lives alone 3.27 (1.46, 7.32) 3.38 (1.47, 7.76)
Married 0.29 (0.2, 0.42) 0.34 (0.22, 0.53)
Household size 0.95 (0.88, 1.04) 0.96 (0.88, 1.05)
Types of physical support 0.97 (0.88, 1.07) 1.003 (0.91, 

1.11)
Familial sources of physical support 0.87 (0.74, 1.03) 0.92 (0.77, 1.09)
Any community source of physical support 0.66 (0.37, 1.19) 0.61 (0.33, 1.12)
Types of financial support 1.04 (0.95, 1.15) 0.98 (0.89, 1.08)
Familial sources of financial support 1.12 (0.83, 1.52) 0.92 (0.67, 1.27)
Any community source of financial support 1.72 (0.41, 7.28) 1.26 (0.29, 5.51)
Social integration 0.86 (0.8, 0.93) 0.85 (0.79, 0.92)
Notes: √Each cell represents the output of a single regression model with loneliness specified as the out-
come and the row variable specified as the primary explanatory variable of interest. Thus, the estimates 
in column 1 are derived from 11 univariable logistic regression models. The estimates in column 3 are 
derived from 11 multivariable logistic regressions that also include covariate adjustment for age, sex, edu-
cation, alcohol consumption, and comorbidities
OR: Odds Ratio
CI: Confidence Interval

Table 2  Correlates of loneliness, 
specified as a binary dependent 
variable
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in the region as well [56]. In addition, a previous study 
showed that social integration is associated with a sense of 
belonging because it allows older adults to engage with and 
expand their social networks and to feel more loved [57]. 
Interventions to strengthen the social integration of older-
age people in rural Uganda may reduce loneliness among 
both PWH and PWOH. Second, we found that loneliness 
was more prevalent among women. Prior studies on sex 
differences in loneliness have yielded mixed findings. Two 
studies of older adults in the global north similarly showed 
that loneliness was more prevalent among women [58–60], 
potentially due to longer life expectancies and therefore 
greater risks for widowhood, living alone, chronic illness, 
disability, and functional limitations, all of which are likely 
associated with higher risk of depression in women in high 
income settings [59, 61]. In contrast, a study of community-
dwelling older-age Mozambican migrants in South Africa 
found that loneliness was more prevalent among men, due 
to their lower rates of social support, social participation 
and smaller social networks [62]. Future studies may iden-
tify specific psychosocial mechanisms to explain these gen-
der differences in loneliness.

Interpretation of our findings is subject to certain limi-
tations. The primary limitation of this study is the cross-
sectional study design and our inability to infer the causal 
relationship between social network variables and loneli-
ness. Second, our data were collected in a rural region of 
southwestern Uganda and may not generalize to other set-
tings and other populations. Third, although loneliness is 
reliably measured across many countries, there is insuf-
ficient information on the topic in sub-Saharan Africa, 

care and support, particularly as PWH grow into older age 
[52].

Notwithstanding the relatively smaller social net-
works among PWH, most study participants in our study 
in Uganda lived with extended family, and less than 10% 
lived alone. This finding is consistent with previous stud-
ies conducted in Uganda and other countries throughout 
sub-Saharan Africa, which have demonstrated how fam-
ily structures can serve as a de facto social security sys-
tem and compensate for the often limited formal services 
available for aging populations [47, 51, 53]. These social 
arrangements contrast starkly with data from resource-rich 
settings. However, a previous household survey in Uganda 
found that older people living alone lacked family support 
networks and formal community care centers [51]. Because 
traditional social cohesion is changing across generations as 
a result of immigration and economic development, there 
is a need to strengthen the social support system for older 
adults in their later years, especially older PWH living alone 
[51, 54]. The more expansive social networks, stronger kin-
ship ties, and greater community interdependence in rural 
areas of Africa likely have an impact on the needs of PWH 
as they age, with concomitant implications for the support 
services needed for this population.

Two additional findings from our study are worthy 
of note. First, we found that greater social integration is 
inversely associated with loneliness. This finding, which is 
consistent with reporting from high-income countries [55], 
may strengthen the case for the benefit of involvement in 
social activities, which increases social capital, positive 
health outcomes, and overall well-being in older adults 

Exposures Unadjusted√ Adjusted
IRR (95% CI) IRR (95% CI)

HIV-positive 1.05 (0.97, 1.14) 1.05 (0.97, 1.14)
Lives alone 1.22 (1.02, 1.47) 1.21 (1.01, 1.46)
Married 0.80 (0.74, 0.87) 0.82 (0.74, 0.91)
Household size 0.99 (0.97, 1.00) 0.99 (0.97, 1.01)
Types of physical support 0.99 (0.97, 1.02) 0.9995 (0.98, 

1.02)
Familial sources of physical support 0.98 (0.94, 1.01) 0.98 (0.95, 1.02)
Any community source of physical support 0.95 (0.84, 1.07) 0.93 (0.83, 1.06)
Types of financial support 1.00 (0.98, 1.03) 0.99 (0.97, 1.01)
Familial sources of financial support 1.00 (0.94, 1.08) 0.97 (0.90, 1.04)
Any community source of financial support 1.05 (0.74, 1.48) 0.997 (0.71, 

1.41)
Social integration 0.98 (0.96, 0.99) 0.97 (0.96, 0.99)
Notes: √ Each cell represents the output of a single regression model with loneliness specified as the out-
come and the row variable specified as the primary explanatory variable of interest. Thus, the estimates in 
column 1 are derived from 11 univariable negative binomial regression models. The estimates in column 
3 are derived from a single multivariable negative binomial regression model that also includes covariate 
adjustment for age, sex, education, alcohol consumption, and comorbidities
IRR: Incidence Rate Ratio
CI: Confidence Interval

Table 3  Correlates of loneliness, 
specified as a count variable

 

1 3



AIDS and Behavior

References

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

2.	 Greene M, Hessol NA, Perissinotto C, Zepf R, Parrott AH, 
Foreman C, et al. Loneliness in older adults living with HIV. 
AIDS Behav. 2018;22(5):1475–1484. https://doi.org/10.1007/
s10461-017-1985-1.

3.	 Yoo-Jeong M, Brown MJ, Waldrop D. Loneliness mediates the 
Effect of HIV-related stigma on depressive symptoms among 
older persons living with HIV. AIDS Behav. 2022;26(9):3147–
52. https://doi.org/10.1007/s10461-022-03653-1.

4.	 Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. 
Loneliness and social isolation as risk factors for mortality: a 
meta analytic review. Perspect Psychol Sci. 2015;10(2):227–37. 
https://doi.org/10.1177/1745691614568352.

5.	 Crowe CL, Domingue BW, Graf GH, Keyes KM, Kwon D, Bel-
sky DW. Associations of loneliness and social isolation with 
health span and life span in the U.S. Health and Retirement 
Study. J Gerontol Ser A. 2021;76(11):1997–2006. https://doi.
org/10.1093/gerona/glab128.

6.	 Cacioppo JT, Hawkley LC, Crawford LE, Ernst JM, Burleson 
MH, Kowalewski RB, et al. Loneliness and health: potential 
mechanisms. Psychosom Med. 2002;64(3):407–17. https://doi.
org/10.1097/00006842-200205000-00005.

7.	 Valtorta N, Hanratty B. Loneliness, isolation and the health 
of older adults: do we need a new research agenda? J R 
Soc Med. 2012;105(12):518–22. https://doi.org/10.1258/
jrsm.2012.120128.

8.	 Harris M, Brouillette M-J, Scott SC, Smaill F, Smith G, 
Thomas R, et al. Impact of loneliness on brain health and qual-
ity of life among adults living with HIV in Canada. J Acquir 
Immune Defic Syndr. 2020;84(4):336. https://doi.org/10.1097/
QAI.0000000000002355.

9.	 UN-Habitat. World Cities Report 2016: Urbanization and devel-
opment - emerging futures. 2016. https://unhabitat.org/world-
cities-report-2016. Accessed 11 Sept 2023.

10.	 Payne CF, Pesando LM, Kohler H-P. Private intergenerational 
transfers, family structure, and health in a sub-saharan Afri-
can context. Popul Dev Rev. 2019;45(1):41–80. https://doi.
org/10.1111/padr.12225.

11.	 Hoare E, Jacka F, Berk M. The impact of urbanization 
on mood disorders: an update of recent evidence. Curr 
Opin Psychiatry. 2019;32(3):198. https://doi.org/10.1097/
YCO.0000000000000487.

12.	 Gutu Sakketa T. Urbanisation and rural development in Sub-Saha-
ran Africa: a review of pathways and impacts. Res Globalization. 
2023;6:100133. https://doi.org/10.1016/j.resglo.2023.100133.

13.	 Barreto M, Victor C, Hammond C, Eccles A, Richins MT, Qualter 
P. Loneliness around the world: age, gender, and cultural differ-
ences in loneliness. Pers Indiv Differ. 2021;169:110066. https://
doi.org/10.1016/j.paid.2020.110066.

14.	 Brennan-Ing M, Kaufman JE, Porter KE, MacPhail C, Seeley J, 
Karpiak SE, et al. (2022). A detailed analysis of the social support 
networks of older adults with HIV in Uganda and South Africa. In 
Brennan-Ing M, Porter KE, Kaufman JE, MacPhail C, Seeley J, 
editors. Aging with HIV in Sub-Saharan Africa: Health and Psy-
chosocial Perspectives. Cham: Springer International Publishing; 
2022. p. 139–175. https://doi.org/10.1007/978-3-030-96368-2_8.

15.	 Fazeli PL, Moore RC, Vance DE. Resilience attenuates the asso-
ciation between neurocognitive functioning and everyday func-
tioning in individuals aging with HIV in the Deep South. Int J 
Geriatr Psychiatry. 2019;34(1):72–8. https://doi.org/10.1002/
gps.4988.

especially in Uganda [63]. Fourth, the measurements of 
social connections used in this study focused on structural 
aspects of social connections and did not assess aspects of 
tie strength, including frequency of contact, reciprocity, 
and intimacy [64]. As such, additional data are required to 
provide information about the quality and density of social 
support to understand the extent to which these may help 
prevent loneliness among PWH.

Conclusions

This analysis of cross-sectional data on older PWH and 
PWOH in rural Uganda identified no statistically significant 
differences in loneliness, even though PWH had smaller 
social networks and less financial and physical support. 
We hypothesize that the quality of social support networks, 
formal health services, and multiple sources of resilience 
resources may explain these findings, but further research 
is needed to better understand the mechanisms underlying 
the observed differences. While more research is needed to 
better understand these findings, resolution of this paradox 
may help to identify interventions for improving the health 
and mental health of older PWH in rural Uganda.

Supplementary Information  The online version contains 
supplementary material available at https://doi.org/10.1007/s10461-
023-04258-y.

Acknowledgements  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.

Author Contributions  All authors contributed to the conception and 
design of the study. L.T.Q, C.S.R, S.H., Y.T., M.J.S., and A.C.T. con-
tributed to the statistical analyses. L.T.Q, M.J.S, A.C.T., C.S.R, and 
S.H. contributed to the design of tables and figures. L.T.Q, Z.R., S.A., 
S.O., E.T., A.F, R.S., and B.O-M contributed to data acquisition. The 
first draft was written by L.T.Q. All authors contributed to data in-
terpretation, critically reviewed the first draft, and approved the final 
version.

Funding  This work was supported by the US National Insti-
tutes of Health (R01HL141053, R01AG059504, K43TW010715, 
K24HL166024, R01MH125667, R01MH113494, and P30AI060354).

Declarations

Competing Interests  ACT reports receiving a financial honorarium 
from Elsevier, Inc. for his work as Co-Editor in Chief of the Elsevier-
owned journal SSM-Mental Health. The other authors declare no con-
flicts of interest.

Sponsor’s Role  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.

1 3

https://www.who.int/health-topics/hiv-aids#tab=tab_1
https://www.who.int/health-topics/hiv-aids#tab=tab_1
https://www.who.int/health-topics/hiv-aids#tab=tab_1
https://www.who.int/health-topics/hiv-aids#tab=tab_1
https://doi.org/10.1007/s10461-017-1985-1
https://doi.org/10.1007/s10461-017-1985-1
https://doi.org/10.1007/s10461-022-03653-1
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1093/gerona/glab128
https://doi.org/10.1093/gerona/glab128
https://doi.org/10.1097/00006842-200205000-00005
https://doi.org/10.1097/00006842-200205000-00005
https://doi.org/10.1258/jrsm.2012.120128
https://doi.org/10.1258/jrsm.2012.120128
https://doi.org/10.1097/QAI.0000000000002355
https://doi.org/10.1097/QAI.0000000000002355
https://unhabitat.org/world-cities-report-2016
https://unhabitat.org/world-cities-report-2016
https://doi.org/10.1111/padr.12225
https://doi.org/10.1111/padr.12225
https://doi.org/10.1097/YCO.0000000000000487
https://doi.org/10.1097/YCO.0000000000000487
https://doi.org/10.1016/j.resglo.2023.100133
https://doi.org/10.1016/j.paid.2020.110066
https://doi.org/10.1016/j.paid.2020.110066
https://doi.org/10.1007/978-3-030-96368-2_8
https://doi.org/10.1002/gps.4988
https://doi.org/10.1002/gps.4988
https://doi.org/10.1007/s10461-023-04258-y
https://doi.org/10.1007/s10461-023-04258-y


AIDS and Behavior

33.	 Takada S, Nyakato V, Nishi A, O’Malley AJ, Kakuhikire B, 
Perkins JM, et al. The social network context of HIV stigma: 
population-based, sociocentric network study in rural Uganda. 
Soc Sci Med. 2019;233:229–36. https://doi.org/10.1016/j.
socscimed.2019.05.012.

34.	 Siedner MJ, Bibangambah P, Kim J-H, Lankowski A, Chang JL, 
Yang IT, et al. Treated HIV infection and progression of carotid 
atherosclerosis in rural Uganda: a prospective observational 
cohort study. J Am Heart Assoc. 2021;10(12):e019994. https://
doi.org/10.1161/JAHA.120.019994.

35.	 Russell DW. UCLA Loneliness Scale (Version 3): reliability, 
validity, and factor structure. J Pers Assess. 1996;66(1):20–40. 
https://doi.org/10.1207/s15327752jpa6601_2.

36.	 Steptoe A, Shankar A, Demakakos P, Wardle J. Social isolation, 
loneliness, and all-cause mortality in older men and women. 
Proc Natl Acad Sci USA. 2013;110(15):5797–801. https://doi.
org/10.1073/pnas.1219686110.

37.	 Camlin CS, Charlebois ED, Getahun M, Akatukwasa C, Atwine 
F, Itiakorit H, et al. Pathways for reduction of HIV‐related stigma: 
a model derived from longitudinal qualitative research in Kenya 
and Uganda. J Int AIDS Soc. 2020;23(12):e25647. https://doi.
org/10.1002/jia2.25647.

38.	 Broadhead WE, Gehlbach SH, de Gruy FV, Kaplan BH. 
The Duke-UNC Functional Social Support Question-
naire. Measurement of social support in family medi-
cine patients. Med Care. 1988;26(7):709–23. https://doi.
org/10.1097/00005650-198807000-00006.

39.	 Kakuhikire B, Satinsky EN, Baguma C, Rasmussen JD, Perkins 
JM, Gumisiriza P, et al. Correlates of attendance at community 
engagement meetings held in advance of bio-behavioral research 
studies: A longitudinal, sociocentric social network study in 
rural Uganda. PLoS Med. 2021;18(7):e1003705. https://doi.
org/10.1371/journal.pmed.1003705.

40.	 SAS: Analytics, Artificial Intelligence and Data Management. 
(2013, July). Retrieved June 23, 2022, from https://www.sas.com/
en_us/home.html.

41.	 Schafer MH, Upenieks L, DeMaria J. Do older adults with 
HIV have distinctive personal networks? Stigma, net-
work activation, and the role of disclosure in South Africa. 
AIDS Behav. 2021;25(5):1560–72. https://doi.org/10.1007/
s10461-020-02996-x.

42.	 Reynolds Z, Gilbert R, Sentongo R, Meyer A-C, Saylor D, Okello 
S, et al. (2022). Priorities for health and wellbeing for older peo-
ple with and without HIV in Uganda: a qualitative methods study. 
J Int AIDS Soc. 2022;25 Suppl 4:e26000. https://doi.org/10.1002/
jia2.26000.

43.	 Dulin AJ, Dale SK, Earnshaw VA, Fava JL, Mugavero MJ, 
Napravnik S, et al. (2018). Resilience and HIV: A review of the 
definition and study of resilience. AIDS Care 2018;30 Suppl 
5:S6–S17. https://doi.org/10.1080/09540121.2018.1515470.

44.	 Woodward EN, Banks RJ, Marks AK, Pantalone DW. Identifying 
Resilience resources for HIV Prevention among sexual minority 
men: a systematic review. AIDS Behav. 2017;21(10):2860–73. 
https://doi.org/10.1007/s10461-016-1608-2.

45.	 Whitson HE, Duan-Porter W, Schmader KE, Morey MC, Cohen 
HJ, Colón-Emeric CS. Physical resilience in older adults: sys-
tematic review and development of an emerging construct. The 
J Gerontol Ser A. 2016;71(4):489–95. https://doi.org/10.1093/
gerona/glv202.

46.	 De Jesus M, Ware D, Brown AL, Egan JE, Haberlen SA, Palella 
FJ, et al. Social-environmental resiliencies protect against lone-
liness among HIV-positive and HIV-negative older men who 
have sex with men: results from the multicenter aids cohort 
study (MACS). Soc Sci Med. 2021;272:113711. https://doi.
org/10.1016/j.socscimed.2021.113711.

16.	 Kalomo EN, Jun JS, Lee K, Kaddu MN. HIV stigma, resilience 
and depressive symptoms among older adults living with HIV in 
rural Namibia. Afr J AIDS Res. 2020;19(3):198–205. https://doi.
org/10.2989/16085906.2020.1797841.

17.	 Emlet CA, Tozay S, Raveis VH. I’m not going to die from the 
AIDS: resilience in aging with HIV disease. Gerontologist. 
2011;51(1):101–11. https://doi.org/10.1093/geront/gnq060.

18.	 De Santis JP, Florom-Smith A, Vermeesch A, Barroso S, DeLeon 
DA. Motivation, management, and mastery: a theory of resilience 
in the context of HIV infection. J Am Psychiatr Nurses Assoc. 
2013;19(1):36–46. https://doi.org/10.1177/1078390312474096.

19.	 Cele L, Willen SS, Dhanuka M, Mendenhall E. Ukuphumelela: 
Flourishing and the pursuit of a good life, and good health, in 
Soweto, South Africa. SSM - Mental Health. 2021;1:100022. 
https://doi.org/10.1016/j.ssmmh.2021.100022.

20.	 Nyirenda M, Chatterji S, Falkingham J, Mutevedzi P, Hosegood 
V, Evandrou M, et al. 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. 2012;12:259. 
https://doi.org/10.1186/1471-2458-12-259.

21.	 Negin J, Nyirenda M, Seeley J, Mutevedzi P. Inequality in health 
status among older adults in Africa: the surprising impact of anti-
retroviral treatment. J Cross-Cult Gerontol. 2013;28(4):491–3. 
https://doi.org/10.1007/s10823-013-9215-4.

22.	 Johnson Shen M, Freeman R, Karpiak S, Brennan-Ing M, Seidel 
L, Siegler EL. The intersectionality of Stigmas among Key popu-
lations of older adults affected by HIV: a thematic analysis. Clin 
Gerontologist. 2019;42(2):137–49. https://doi.org/10.1080/0731
7115.2018.1456500.

23.	 Fakoya OA, McCorry NK, Donnelly M. Loneliness and social 
isolation interventions for older adults: a scoping review of 
reviews. BMC Public Health. 2020;20(1):129. https://doi.
org/10.1186/s12889-020-8251-6.

24.	 Donovan NJ, Blazer D. Social isolation and loneliness in older 
adults: review and commentary of a National academies Report. 
Am J Geriatr Psychiatry. 2020;28(12):1233–44. https://doi.
org/10.1016/j.jagp.2020.08.005.

25.	 Sadler WA. Review of loneliness: the experience of emotional 
and social isolation. Contemp Sociol. 1975;4(2):171–3. https://
doi.org/10.2307/2062224.

26.	 Ojembe BU, Kalu ME, Donatus Ezulike C, Iwuagwu AO, 
Ekoh PC, Oyinlola O, et al. Understanding social and emo-
tional loneliness among black older adults: a scoping 
review. J Appl Gerontol. 2022;41(12):2594–608. https://doi.
org/10.1177/07334648221118357.

27.	 Cacioppo JT, Cacioppo S. The phenotype of loneliness. Eur J Dev 
Psychol. 2012;9(4):446–52. https://doi.org/10.1080/17405629.20
12.690510.

28.	 van Tilburg TG. Social, emotional, and existential loneliness: a 
test of the multidimensional concept. Gerontol. 2021;61(7):e335–
44. https://doi.org/10.1093/geront/gnaa082.

29.	 Weiss RS. Loneliness: The experience of emotional and social 
isolation. Cambridge, MA, US: The MIT Press. 1973.

30.	 Russell D, Cutrona CE, Rose J, Yurko K. Social and emo-
tional loneliness: an examination of Weiss’s typology of loneli-
ness. J Personal Soc Psychol. 1984;46(6):1313–21. https://doi.
org/10.1037//0022-3514.46.6.1313.

31.	 Holt-Lunstad J, Robles TF, Sbarra DA. Advancing social connec-
tion as a public health priority in the United States. Am Psychol. 
2017;72(6):517–30. https://doi.org/10.1037/amp0000103.

32.	 Quach LT, Ritchie CS, Tsai AC, Reynolds Z, Paul R, Seeley J, et 
al. The benefits of care: treated HIV infection and health-related 
quality of life among older-aged people in Uganda. Aging Ment 
Health. 2022:1–7. https://doi.org/10.1080/13607863.2022.21501
43.

1 3

https://doi.org/10.1016/j.socscimed.2019.05.012
https://doi.org/10.1016/j.socscimed.2019.05.012
https://doi.org/10.1161/JAHA.120.019994
https://doi.org/10.1161/JAHA.120.019994
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1073/pnas.1219686110
https://doi.org/10.1073/pnas.1219686110
https://doi.org/10.1002/jia2.25647
https://doi.org/10.1002/jia2.25647
https://doi.org/10.1097/00005650-198807000-00006
https://doi.org/10.1097/00005650-198807000-00006
https://doi.org/10.1371/journal.pmed.1003705
https://doi.org/10.1371/journal.pmed.1003705
https://www.sas.com/en_us/home.html
https://www.sas.com/en_us/home.html
https://doi.org/10.1007/s10461-020-02996-x
https://doi.org/10.1007/s10461-020-02996-x
https://doi.org/10.1002/jia2.26000
https://doi.org/10.1002/jia2.26000
https://doi.org/10.1080/09540121.2018.1515470
https://doi.org/10.1007/s10461-016-1608-2
https://doi.org/10.1093/gerona/glv202
https://doi.org/10.1093/gerona/glv202
https://doi.org/10.1016/j.socscimed.2021.113711
https://doi.org/10.1016/j.socscimed.2021.113711
https://doi.org/10.2989/16085906.2020.1797841
https://doi.org/10.2989/16085906.2020.1797841
https://doi.org/10.1093/geront/gnq060
https://doi.org/10.1177/1078390312474096
https://doi.org/10.1016/j.ssmmh.2021.100022
https://doi.org/10.1186/1471-2458-12-259
https://doi.org/10.1007/s10823-013-9215-4
https://doi.org/10.1080/07317115.2018.1456500
https://doi.org/10.1080/07317115.2018.1456500
https://doi.org/10.1186/s12889-020-8251-6
https://doi.org/10.1186/s12889-020-8251-6
https://doi.org/10.1016/j.jagp.2020.08.005
https://doi.org/10.1016/j.jagp.2020.08.005
https://doi.org/10.2307/2062224
https://doi.org/10.2307/2062224
https://doi.org/10.1177/07334648221118357
https://doi.org/10.1177/07334648221118357
https://doi.org/10.1080/17405629.2012.690510
https://doi.org/10.1080/17405629.2012.690510
https://doi.org/10.1093/geront/gnaa082
https://doi.org/10.1037//0022-3514.46.6.1313
https://doi.org/10.1037//0022-3514.46.6.1313
https://doi.org/10.1037/amp0000103
https://doi.org/10.1080/13607863.2022.2150143
https://doi.org/10.1080/13607863.2022.2150143


AIDS and Behavior

57.	 Hao G, Bishwajit G, Tang S, Nie C, Ji L, Huang R. Social par-
ticipation and perceived depression among elderly population 
in South Africa. Clin Interv Aging. 2017;12:971–6. https://doi.
org/10.2147/CIA.S137993.

58.	 Goveas JS, Ray RM, Woods NF, Manson JE, Kroenke CH, 
Michael YL, et al. Associations between changes in loneliness 
and social connections, and mental health during the COVID-
19 pandemic: the women’s health initiative. J Gerontol A Biol 
Sci Med Sci. 2022;77 Suppl 1:S31–S41. https://doi.org/10.1093/
gerona/glab371.

59.	 Boehlen FH, Maatouk I, Friederich H-C, Schoettker B, Brenner 
H, Wild B. Loneliness as a gender-specific predictor of physi-
cal and mental health-related quality of life in older adults. 
Qual Life Res. 2022;31(7):2023–33. https://doi.org/10.1007/
s11136-021-03055-1.

60.	 Pagan R. Gender and age differences in loneliness: evidence 
for people without and with disabilities. Int J Environ Res 
Public Health. 2020;17(24):9176. https://doi.org/10.3390/
ijerph17249176.

61.	 Girgus JS, Yang K, Ferri CV. The gender difference in depres-
sion: are elderly women at greater risk for depression than 
elderly men? Geriatrics. 2017;2(4):35. https://doi.org/10.3390/
geriatrics2040035.

62.	 Kim YB, Lee SH. Gender differences in correlates of loneli-
ness among community-dwelling older Koreans. Int J Environ 
Res Public Health. 2022;19(12):7334. https://doi.org/10.3390/
ijerph19127334.

63.	 Surkalim DL, Luo M, Eres R, Gebel K, van Buskirk J, Bauman A, 
Ding D. The prevalence of loneliness across 113 countries: sys-
tematic review and meta-analysis. BMJ. 2022;e067068. https://
doi.org/10.1136/bmj-2021-067068.

64.	 Tsai AC, Papachristos AV. From social networks to health: Dur-
kheim after the turn of the millennium. Introduction. Soc Sci Med. 
2015;125:1–7. https://doi.org/10.1016/j.socscimed.2014.10.045.

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

47.	 Brennan-Ing M, Porter KE, Kaufman JE, MacPhail C, Seeley J, 
editors. Aging with HIV in Sub-Saharan Africa: health and psy-
chosocial perspectives. Cham: Springer International Publishing; 
2022. https://doi.org/10.1007/978-3-030-96368-2.

48.	 Mburu G, Ram M, Skovdal M, Bitira D, Hodgson I, Mwai GW, et 
al. Resisting and challenging stigma in Uganda: the role of sup-
port groups of people living with HIV. J Int AIDS Soc. 2013;16 
(3 Suppl 2):18636. https://doi.org/10.7448/IAS.16.3.18636.

49.	 Geldsetzer P, Vaikath M, Wagner R, Rohr JK, Montana L, Gómez-
Olivé FX, et al. Depressive symptoms and their relation to age 
and chronic diseases among middle-aged and older adults in rural 
South Africa. J Gerontol - Biol Sci Med Sci. 2019;74(6):957–63. 
https://doi.org/10.1093/gerona/gly145.

50.	 Tsai AC, Bangsberg DR, Bwana M, Haberer JE, Frongillo EA, 
Muzoora C, et al. (2013). How does antiretroviral treatment 
attenuate the stigma of HIV? Evidence from a cohort study in 
rural Uganda. AIDS Behav. 2013;17(8):2725–31. https://doi.
org/10.1007/s10461-013-0503-3.

51.	 Wandera SO, Ddumba I, Akinyemi JO, Adedini SA, Odimegwu 
C. Living alone among older persons in Uganda: prevalence and 
associated factors. Ageing Int. 2017;42(4):429–46. https://doi.
org/10.1007/s12126-017-9305-7.

52.	 Chang LW, Nakigozi G, Billioux VG, Gray RH, Serwadda D, 
Quinn TC, et al. (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 Behav. 2015;19(10):1742–1751. https://
doi.org/10.1007/s10461-015-1159-y.

53.	 Schatz E, Seeley J. Gender, ageing & carework in East and South-
ern Africa: a review. Glob Public Health. 2015;10(10):1185–200. 
https://doi.org/10.1080/17441692.2015.1035664.

54.	 Cooper F, Lewis EG, Urasa S, Whitton L, Collin H, Coles S, et 
al. Social vulnerability, frailty, and their association with mortal-
ity in older adults living in rural Tanzania. J Gerontol A Biol Sci 
Med Sci. 2022;77(10):2050–58. https://doi.org/10.1093/gerona/
glac066.

55.	 Stephens C, Alpass F, Towers A, Stevenson B. The effects of 
types of social networks, perceived social support, and loneli-
ness on the health of older people: accounting for the social 
context. J Aging Health. 2011;23(6):887–911. https://doi.
org/10.1177/0898264311400189.

56.	 Geffen LN, Kelly G, Morris JN, Howard EP. Peer-to-peer support 
model to improve quality of life among highly vulnerable, low-
income older adults in Cape Town, South Africa. BMC Geriatr. 
2019;19(1):279. https://doi.org/10.1186/s12877-019-1310-0.

1 3

https://doi.org/10.2147/CIA.S137993
https://doi.org/10.2147/CIA.S137993
https://doi.org/10.1093/gerona/glab371
https://doi.org/10.1093/gerona/glab371
https://doi.org/10.1007/s11136-021-03055-1
https://doi.org/10.1007/s11136-021-03055-1
https://doi.org/10.3390/ijerph17249176
https://doi.org/10.3390/ijerph17249176
https://doi.org/10.3390/geriatrics2040035
https://doi.org/10.3390/geriatrics2040035
https://doi.org/10.3390/ijerph19127334
https://doi.org/10.3390/ijerph19127334
https://doi.org/10.1136/bmj-2021-067068
https://doi.org/10.1136/bmj-2021-067068
https://doi.org/10.1016/j.socscimed.2014.10.045
https://doi.org/10.1007/978-3-030-96368-2
https://doi.org/10.7448/IAS.16.3.18636
https://doi.org/10.1093/gerona/gly145
https://doi.org/10.1007/s10461-013-0503-3
https://doi.org/10.1007/s10461-013-0503-3
https://doi.org/10.1007/s12126-017-9305-7
https://doi.org/10.1007/s12126-017-9305-7
https://doi.org/10.1007/s10461-015-1159-y
https://doi.org/10.1007/s10461-015-1159-y
https://doi.org/10.1080/17441692.2015.1035664
https://doi.org/10.1093/gerona/glac066
https://doi.org/10.1093/gerona/glac066
https://doi.org/10.1177/0898264311400189
https://doi.org/10.1177/0898264311400189
https://doi.org/10.1186/s12877-019-1310-0


AIDS and Behavior

Authors and Affiliations

Lien T. Quach1,2,3,4,5,16  · Christine S. Ritchie2,3,5 · Zahra Reynolds1 · Robert Paul6 · Janet Seeley7 · Yao Tong1 · 
Susanne Hoeppner5,8 · Samson Okello9,10 · Noeline Nakasujja11 · Brianne Olivieri-Mui12 · Deanna Saylor13 · 
Meredith Greene14 · Stephen Asiimwe1,9,15 · Edna Tindimwebwa15 · Flavia Atwiine9 · Ruth Sentongo9 ·  
Mark J. Siedner1,5,9 · Alexander C. Tsai5,8,9

	
 Lien T. Quach
lquach@mgh.harvard.edu

1	 Medical Practice Evaluation Center, Mongan Institute, 
Department of Medicine, Massachusetts General Hospital, 
Boston, MA, USA

2	 Centre for Aging and Serious Illness, Mongan Institute, 
Massachusetts General Hospital, Boston, MA, USA

3	 Division of Palliative Care and Geriatric Medicine, 
Department of Medicine, Massachusetts General Hospital, 
Boston, USA

4	 Department of Gerontology, University of Massachusetts 
Boston, Boston, MA, USA

5	 Harvard Medical School, Boston, MA, USA
6	 Department of Psychological Sciences, University of 

Missouri at St. Louis, St. Louis, USA
7	 Department of Global Health and Development, Faculty 

of Public Health and Policy, London School of Hygiene & 
Tropical Medicine, London, UK

8	 Department of Psychiatry, Massachusetts General Hospital, 
Boston, MA, USA

9	 Mbarara University of Science and Technology, Mbarara, 
Uganda

10	 Department of Epidemiology, Gillings School of Global 
Public Health, University of North Carolina, Chapel Hill, 
NC, USA

11	 Department of Psychiatry, College of Health Sciences, 
Makerere University School of Medicine, Kampala, Uganda

12	 Department of Health Sciences, Bouvé College of Health 
Sciences, Northeastern University, Boston, MA, USA

13	 Department of Neurology, Johns Hopkins University School 
of Medicine, Baltimore, MD, USA

14	 Department of Medicine, Indiana University School of 
Medicine and Indiana University Center for Aging Research, 
Regenstreif Institute, Inc., Indianapolis, IN, USA

15	 Kabwohe Clinical Research Center, Kabwohe, Uganda
16	 The Massachusetts Veterans Epidemiology Research and 

Information Center, VA Boston Healthcare System, Boston, 
USA

1 3

http://orcid.org/0000-0002-8623-4881

	﻿HIV, Social Networks, and Loneliness among Older Adults in Uganda
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study Population and Data Collection
	﻿Measures
	﻿Statistical Analysis
	﻿Ethical Considerations

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


