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Abstract

Introduction: Due to the increased effectiveness of and access to antiretroviral therapy (ART), people with HIV (PWH) are
living longer. As a result, the population of older PWH has increased. Mental and substance use disorders (MSDs) are common
and frequently co-occurring among PWH and are associated with poor HIV care outcomes. Research into the prevalence and
co-occurrence of MSDs among ageing PWH remains limited, particularly in low- and middle-income countries (LMICs).
Methods: We analysed data collected between 2020 and 2022 from the International epidemiology Databases to Evaluate
AIDS (leDEA) Sentinel Research Network cohort of PWH aged 40 years or older on ART at 11 HIV clinics in Brazil, Cote
d’lvoire, India, Kenya, Mexico, Uganda, Rwanda, Togo, Vietnam, Zambia and Zimbabwe. We estimated the prevalence and co-
occurrence of unhealthy alcohol use (AUDIT-C >3 for women, >4 for men), unhealthy drug use (ASSIST >3 for cannabis,
cocaine, amphetamines, inhalants, sedatives, hallucinogens and/or opioids), and moderate to severe symptoms of depression
(PHQ-9 >10), anxiety (GAD-7 >10) and post-traumatic stress disorder (PTSD) (PCL-5 >33). Psychiatric multimorbidity was
defined as having symptoms of two or more disorders assessed. Log binomial models assessed the association between socio-
demographic and HIV care characteristics and symptoms of anxiety, depression, PTSD or unhealthy substance use.

Results: Of 2821 participants, the prevalence of unhealthy alcohol and drug use was 21% and 5%, respectively. The preva-
lence of moderate to severe symptoms of depression, anxiety and PTSD was 14%, 9% and 6%, respectively. Overall, the
prevalence of psychiatric multimorbidity was 11%. Among those with symptoms of at least one mental health or substance
use outcome assessed (n = 1036), the prevalence of psychiatric multimorbidity was 31%. In binomial models, the prevalence
of symptoms of depression and anxiety was higher, while the prevalence of unhealthy alcohol and drug use was lower among
women than men.

Conclusions: Unhealthy alcohol use and symptoms of depression were most commonly reported, among this cohort of PWH
aged 40 or older across 11 LMICs. Integration of MSD screening and treatment into HIV care should be prioritized. The
effectiveness and implementation of transdiagnostic or multi-focus mental health treatment approaches in HIV care settings
should be examined.
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1 | INTRODUCTION sustained viral suppression, current ART treatment regimens
can afford PWH a similar life expectancy to individuals with-
Due to the increased effectiveness of and access to antiretro- out HIV. As a result, the life expectancy of PWH has increased

viral therapy (ART), people with HIV (PWH) are living longer over the past decades in high- and low- and middle-income
[1]. With early ART initiation, continued ART adherence and countries (LMICs) [2-4]. As HIV has become a chronic health
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condition, the population of older PWH (typically defined
as individuals aged >50 years) has increased [5]. UNAIDS
has estimated that the number of PWH aged 50 and older
increased from approximately 5 million in 2015 to approxi-
mately 8 million in 2020 [&].

With a longer life expectancy, the risk for non-
communicable diseases (NCDs) among PWH has increased.
Mental and substance use disorders (MSDs) are among the
most common NCDs among PWH. It has been estimated
that 28—62% of PWH have symptoms of one or more mental
or substance use disorders [8]. MSDs have been associated
with suboptimal HIV care continuum outcomes, including
late HIV diagnosis, suboptimal ART adherence and virologic
failure [9-12]. Among the general population, psychiatric
multimorbidity, the presence of two or more co-occurring
mental or substance use disorders, is common and has
been associated with greater psychiatric symptom severity
and worse mental health outcomes [14-19]. Data on the
prevalence, co-occurrence and correlates of MSDs among
older PWH in resource-limited settings remain scarce. As the
population of older PWH increases, greater understanding
of the prevalence and co-occurrence of MSD among ageing
PWH can inform strategies to address mental health and
substance use screening and treatment needs as PWH age
across resource-constrained settings.

The International epidemiology Databases to Evaluate AIDS
(leDEA) Consortium is an international research consortium
funded by the U.S. National Institutes of Health that collects
observational HIV care and treatment data across global set-
tings [20-22]. leDEA established the Sentinel Research Net-
work (SRN), a longitudinal cohort of PWH to advance under-
standing of the prevalence and impact of NCDs including car-
diovascular disease, MSDs and liver disease among ageing
PWH in LMICs. Given the limited information about the inci-
dence, prevalence and impact of these NCDs among PWH in
LMICs, the leDEA Consortium set the eligibility criteria for
participation in the leDEA SRN cohort as aged 40 or older.
While age 50 and older is the typical definition of “older”
PWH, most existing research on older PWH has been con-
ducted with PHW in high-income countries. Thus, it remains
unclear what the optimal age-related cut-off should be when
studying NCDs among PWH in LMICs.

The objectives of the current analysis are to (1) estimate
the prevalence and co-occurrence of symptoms of depres-
sion, anxiety and post-traumatic stress disorder (PTSD), and
unhealthy substance use and (2) assess the relationship
between socio-demographic and HIV care characteristics and
symptoms and co-occurrence of symptoms of anxiety, depres-
sion, PTSD or unhealthy substance use among PWH 40 years
or older enrolled in the leDEA SRN.

2 | METHODS

21 |

This analysis uses baseline data from the leDEA-SRN cohort
which collects longitudinal data on risk factors and prevalence
of NCDs, including symptoms of MSDs. The SRN is a cohort
nested in six geographic regions of the leDEA Consortium:
the Caribbean, Central, and South America (CCASAnet), the

Study design

Asia-Pacific, and West, East, Central, and Southern Africa [21,
23]. 1eDEA-SRN participants were recruited during routine
clinical care visits. Participants in this analysis were enrolled
in the 1eDEA-SRN between October 2020 and 2022.

22 |

This analysis includes data from 11 leDEA SRN research sites
located in Brazil, Cote d’lvoire, India, Kenya, Mexico, Rwanda,
Togo, Uganda, Vietnam, Zambia and Zimbabwe. All SRN sites
recruited PWH >40 years who had initiated ART >6 months
prior to study enrolment. SRN study sites sought to recruit a
representative sample of eligible PWH at their sites.

Study sites and population

23 |

2.3.1 | Unhealthy alcohol or drug use and moderate
to severe symptoms of anxiety, depression and PTSD

Measures

Trained study staff screened |eDEA-SRN participants for
unhealthy alcohol or drug use and symptoms of anxiety,
depression and PTSD. Depressive symptoms were assessed
with the Patient Health Questionaire-2 (PHQ-9). Scores of
>10 were categorized as moderate or severe depressive
symptoms [24-30]. Anxiety symptoms were assessed with the
General Anxiety Disorder-7 (GAD-7). Scores of >10 were cat-
egorized as moderate or severe anxiety symptoms [27, 31,
32]. PTSD was assessed with the PTSD Checklist for the
DSM-5 (PCL-5). Scores of >33 were categorized as symp-
toms of probable PTSD [33]. Alcohol use was assessed with
the Alcohol Use Disorders lIdentification Test-C (AUDIT-C).
Scores of >3 for women and >4 for men were categorized as
unhealthy alcohol use [34, 35]. Drug use was assessed with
the Alcohol, Smoking and Substance Involvement Screening
Test (ASSIST). ASSIST-specific substance involvement scores
>3 for cannabis, cocaine, amphetamines, inhalants, sedatives,
hallucinogens or opiates were categorized as unhealthy drug
use [36, 37].

The PHQ-9 has been previously validated in Brazil, Rwanda,
India, Kenya, Mexico, Uganda and Zimbabwe [38-44]. The
GAD-7 has been previously validated in Brazil, Kenya and
Zimbabwe [43, 45, 46). The PCL-5 has been previously vali-
dated in Brazil, Rwanda, Mexico and Zimbabwe [47-50]. The
AUDIT has been previously validated in Brazil, Mexico, Zam-
bia, and Uganda [51-54]. The ASSIST has been previously val-
idated in Brazil, India, Mexico, Zambia and Zimbabwe [55-58].
Screening tools that had been previously translated and vali-
dated in the relevant local languages were used without mod-
ification. If a screening tool had not been previously val-
idated in the relevant local language, the tool was modi-
fied using the following process. First, a local translator with
HIV, medical or public health experience completed an ini-
tial translation of the instrument. Following this initial trans-
lation, HIV clinic staff with relevant clinical or research expe-
rience reviewed the translated instruments. The local transla-
tor and site staff reviewed the translation and made any nec-
essary adjustments by consensus. In addition, cognitive inter-
views were conducted at each SRN site. Reports from cogni-
tive interviews were shared with the SRN investigators and
study staff to ensure contextual modifications did not inter-
fere with the replicability of instruments.
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HIV care variables were ascertained through routinely col-
lected leDEA data. Years on ART was calculated as the total
number of years between the date of leDEA-SRN enrolment
and the date of first ART initiation. Having ever been diag-
nosed with AIDS was also captured in routinely collected
leDEA data which asked whether the participant had ever
been given an AIDS diagnosis.

The following socio-demographic information was collected
at SRN enrolment: age, sex at birth, marital status, education
and monthly household income.

HIV care history

24 |

Univariate analyses were conducted to assess the prevalence
of symptoms of moderate to severe depression, moderate
to severe anxiety, probable PTSD, unhealthy alcohol use and
unhealthy drug use, overall as well as by country and sex. Sep-
arate bivariable log binomial models were used to investigate
the relationship between socio-demographic or HIV care fac-
tors and the prevalence and co-occurrence of mental health
or substance use outcomes.

Missing mental health or substance use data were mini-
mal. However, for each instance of missing mental health or
substance use data, we assessed whether missing responses
could potentially impact the categorization of the mental
health or substance use outcome. Participants with missing
response(s) that could not impact the categorization of the
mental health or substance use outcome were included. Those
with missing response(s) that could have impacted the cat-
egorization of the mental health or substance use outcome
were excluded from the analysis. All leDEA-SRN data were
captured and managed in REDCap [59, 60]. All analyses were
completed using STATA 17.

Analysis

25 |

The study protocol and data collection instruments were
reviewed and approved by each SRN site, regional coordinat-
ing centre and regional data management centre IRB prior
to study implementation. All participants provided written
informed consent.

Ethical considerations

3 | RESULTS

The 2821 participants ranged in age from 40 to 85, with
nearly half (49%) between 40 and 49 years of age (Table 1).
Over half (55%) of participants were women, 52% were mar-
ried or living with a partner and 40% had not attained a sec-
ondary level of education. Overall, 42% lived on a monthly
income of less than $80 USD. Participants had been on ART
for an average of 11 years and 44% of participants had been
previously diagnosed with AIDS.

3.1 | Prevalence of symptoms of anxiety,
depression, PTSD and unhealthy alcohol or drug use

The prevalence of moderate to severe symptoms of depres-
sion and anxiety was 14% and 9%, respectively (Table 2).
Overall, 6% of participants screened positive for symptoms

Table 1. Participant characteristics (N = 2821)

Mean (Standard

Characteristic deviation) or n (%)

Age (Range: 40-85) 51 (8)
40-49 1375 (49)
50-59 1044 (37)
>60 402 (14)

Sex
Male 1256 (45)
Female 1565 (55)

Marital status
Single 476 (17)
Married or living with 1472 (52)
partner
Widowed, separated or 869 (31)
divorced

Education
Primary or less 1119 (40)
Secondary 1271 (45)
Tertiary 409 (15)

Monthly income (USD)
< 80 1152 (42)
80-200 702 (26)
> 200 877 (32)

Country
India 200 (7)
Brazil 225 (8)
Rwanda 599 (21)
Kenya 200 (7)
Zambia 198 (7)
Cote D'lvoire 300 (11)
Mexico 199 (7)
Uganda 100 (3)
Zimbabwe 300 (11)
Vietnam 200 (7)
Togo 300 (11)

HIV care characteristics
Years on ART (Range: 11.3 (5)
0.5-30.3)

Ever diagnosed with AIDS 1031 (44)

Missingness by variable: Marital status n = 4; Education n = 22;
Income n = 90; Years on ART n = 22; Ever diagnosed with AIDS n
= 457.

of probable PTSD. The prevalence of unhealthy alcohol use
and unhealthy drug use was 21% and 5%, respectively. Over-
all, 37% of participants screened positive for symptoms of
depression, anxiety, PTSD, or unhealthy alcohol or drug use.
Among the entire sample (n = 2821), the prevalence of psy-
chiatric multimorbidity—symptoms of more than one mental
health or substance use outcome assessed was 11%. Among
those with symptoms of at least one mental health or sub-
stance use outcome assessed (n = 1036), the prevalence
of psychiatric multimorbidity was 31%. The prevalence of
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Table 2. Prevalence and co-occurrence of symptoms of depression, anxiety, PTSD and unhealthy alcohol or drug use

Total Depression Anxiety PTSD Unhealthy alcohol Unhealthy drug use
n (%) (N=2821) (n=387) (n = 262) (n = 159) use (h = 599) (n = 132)
Symptoms of common mental disorders
Depression 387 (14) 172 (66) 109 (69) 91 (15) 23 (17)
Anxiety 262 (9) 172 (44) 102 (64) 71 (12) 22 (17)
PTSD 159 (6) 109 (28) 102 (39) 57 (9) 20 (15)
Symptoms depression, anxiety or 512 (18) 131 (22) 39 (30)
PTSD
Number of common mental disorders
1 303 (11) 193 (50) 75 (29) 35 (22) 67 (11) 19 (14)
2 122 (4) 107 (28) 100 (38) 37 (23) 40 (7) 14 (11)
3 87 (3) 87 (22) 87 (33) 87 (55) 24 (4) 6 (4)
Substance use
Unhealthy alcohol use 599 (21) 91 (24) 71 (27) 57 (36) 56 (42)
Unhealthy drug use 132 (5) 23 (6) 22 (8) 20 (13) 56 (9)
Unhealthy alcohol or drug use 675 (24) 104 (27) 83 (32) 64 (40)
Psychiatric multimorbidity 323 (11) 233 (60) 205 (78) 144 (91) 168 (28) 76 (58)

Missingness by variable Depression n = 3; Anxiety n = 4; PTSD n = 3; Unhealthy alcohol use n = 4; Unhealthy drug use n = 1; Symptoms of

depression, anxiety or PTSD n = 1.
Abbreviation: PTSD, post-traumatic stress disorder.

psychiatric multimorbidity was 28% and 58% among those
with symptoms of unhealthy alcohol or drug use, respectively.
The prevalence of psychiatric multimorbidity was 91% among
those with symptoms of probable PTSD.

3.2 | Associations between socio-demographic and
HIV care characteristics and symptoms of
depression, anxiety, PTSD and unhealthy substance
use

The prevalence of moderate to severe symptoms of anxi-
ety, probable PTSD and unhealthy alcohol use was lower
among those aged 60 or older as compared to those aged
40-49 (Tables 3 and 4) (anxiety: 6% vs. 10%, prevalence ratio
[PR] 0.64 [95% Cl 0.43-0.96]; PTSD 3% vs. 6%, PR 0.50
[95% ClI 0.28-0.89]; unhealthy alcohol use: 13% vs. 23%,
PR 0.58 [95% CI 0.44-0.75]). The prevalence of moderate
to severe symptoms of depression and anxiety was higher
among women than men (depression: 17% vs. 10%, PR 1.68
[95% Cl: 1.37-2.05]; anxiety: 10% vs. 8%; PR 1.28 [95% Cl:
1.01-1.62]), while the prevalence of unhealthy alcohol use
(15% vs. 29%; PR 0.52 [95% CI: 0.45-0.60]) and unhealthy
drug use (3% vs. 7%; PR 0.35 [95% Cl: 0.24—-0.50]) was lower
among women compared to men. The prevalence of moder-
ate to severe symptoms of depression (9% vs. 18%; PR 0.51
[95% Cl: 0.42-0.61]), moderate to severe symptoms of anx-
iety (7% vs. 12%; PR 0.56 [95% Cl: 0.44-0.72]), symptoms
of probable PTSD (3% vs. 8%:; PR 0.41 [95% Cl: 0.29-0.57]),
unhealthy drug use (4% vs. 6% PR 0.67 [95% Cl 0.48, 0.94])
and psychiatric multimorbidity (8% vs. 15%, PR 0.58 [95% CI
0.47-0.71]) were all lower among those who were married or
partnered compared to those who were not. The prevalence
of symptoms of all MSDs assessed varied substantially by
country. For example, the prevalence of moderate to severe

symptoms of depression ranged from 2% among participants
in Vietnam to 32% among participants in Brazil, while the
prevalence of unhealthy drug use ranged from 1% among par-
ticipants in India to 23% among participants in Mexico. The
prevalence of symptoms of probable PTSD (5% vs. 7%; PR
0.70 [95% CI 0.52-0.95]) and unhealthy alcohol use (18% vs.
27%; PR 0.66 [95% Cl 0.58, 0.77]) was lower among those
who had been on ART for 10 years or more compared to
those who had been on ART for less than 10 years. The
prevalence of moderate to severe symptoms of anxiety was
higher among those who had been previously diagnosed with
AIDS compared to those who had never been diagnosed with
AIDS (12% vs. 8%; PR 0.67 95% Cl 0.52, 0.86). The preva-
lence and co-occurrence of unhealthy substance use and mod-
erate to severe symptoms of depression, anxiety and PTSD,
stratified by gender, age, marital status and educational attain-
ment are presented in the Supplementary Appendix.

4 | DISCUSSION

This cross-sectional analysis of data from PWH aged 40
and older across 11 LMICs enrolled in the leDEA SRN
assessed the prevalence and co-occurrence of moderate to
severe symptoms of depression, anxiety and PTSD, as well
as unhealthy alcohol or drug use and their association with
socio-demographic and HIV care factors. Symptoms of men-
tal or substance use disorders were frequently reported
with over one-third (37%) of participants screening positive
for any of the mental or substance use outcomes assessed,
18% screening positive for moderate to severe symptoms of
depression, anxiety or PTSD and 24% screening positive for
unhealthy alcohol or drug use. Psychiatric multimorbidity was
also common with 31% of individuals who screened positive
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Table 3. Association between socio-demographic characteristics or HIV care history and symptoms of mental health or substance
use disorders

Unhealthy Unhealthy Psychiatric
Total (N = Depression  Anxiety (N = PTSD (N = alcohol use drug use multimorbidity
2821) (N = 387) 262) 159) (N = 599) (N = 132) (N = 323)
n (row%) N (col %) N (row %) N (row %) N (row %) N (row %) N (row %) N (row %)
Age (Range: 40-85)
40-49 1375 (49) 193 (14) 139 (10) 88 (6) 321 (23) 72 (5) 177 (13)
50-59 1044 (37) 151 (14) 97 (9) 58 (6) 224 (21) 43 (4) 119 (11)
>60 402 (14) 43 (11) 26 (6) 13 (3) 54 (13) 17 (4) 27 (7)
Sex
Men 1256 (45) 125 (10) 101 (8) 72 (6) 364 (29) 92 (7) 149 (12)
Women 1565 (55) 262 (17) 161 (10) 87 (6) 235 (15) 40 (3) 174 (11)
Marital status
Not married or 1345 (48) 249 (18) 162 (12) 110 (8) 278 (21) 76 (6) 198 (15)
living with partner
Married or living 1472 (52) 138 (9) 100 (7) 49 (3) 320 (22) 56 (4) 125 (8)
with partner
Education
Primary or less 1119 (40) 175 (16) 119 (11) 59 (5) 203 (18) 43 (4) 127 (11)
Secondary or 1680 (60) 209 (12) 140 (8) 99 (6) 391 (23) 89 (5) 193 (11)
greater
Monthly income
(USD)
< 80 1152 (42) 190 (16) 111 (10) 66 (6) 199 (17) 37 (3) 132 (11)
80-200 702 (26) 81 (12) 52 (7) 36 (5) 145 (21) 25 (4) 69 (10)
> 200 877 (32) 101 (12) 87 (10) 51 (6) 234 (27) 63 (7) 109 (12)
Country
India 200 (7) 9 (4) 7 (3) 1(1) 5(2) 1(1) 4 (2)
Brazil 225 (8) 72 (32) 63 (28) 28 (12) 71 (32) 16 (7) 65 (29)
Rwanda 599 (21) 84 (14) 49 (8) 31 (5) 95 (16) 2 (0) 51 (8)
Kenya 200 (7) 8 (4) 2 (1) 3(2) 17 (8) 0 (0) 3(2)
Zambia 198 (7) 38 (19) 16 (8) 18 (9) 82 (41) 6 (3) 37 (19)
Cote D’lvoire 300 (11) 48 (16) 50 (17) 22 (7) 78 (26) 3 (1) 38 (13)
Mexico 199 (7) 35 (18) 29 (15) 26 (13) 48 (24) 46 (23) 45 (23)
Uganda 100 (3) 13 (13) 17 (17) 0 (0) 24 (24) 1(1) 12 (12)
Zimbabwe 300 (11) 37 (12) 13 (4) 10 (3) 42 (14) 8 (3) 21 (7)
Vietnam 200 (7) 3(2) 0 (0) 0 (0 46 (23) 2 (1) 1(1)
Togo 300 (11) 40 (13) 16 (5) 20 (7) 91 (30) 47 (16) 46 (15)
Years on ART
< 10 Years 1072 (38) 162 (15) 107 (10) 74 (7) 285 (27) 60 (6) 154 (14)
> 10 Years 1727 (62) 222 (13) 154 (9) 84 (5) 305 (18) 69 (4) 166 (10)
Diagnosed with
AIDS
Never 1333 (56) 179 (13) 104 (8) 71 (5) 250 (19) 49 (4) 139 (10)
Ever 1031 (44) 150 (15) 121 (12) 58 (6) 215 (21) 38 (4) 122 (12)

Missingness by variable: Marital status n = 4; Education n = 22; Income n = 90; Years on ART n = 22; Ever diagnosed with AIDS n = 457;
Depression n = 3; Anxiety n = 4; PTSD n = 3; Unhealthy alcohol use n = 4; Unhealthy drug use n = 1.
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Table 4. Prevalence ratios of socio-demographic or HIV care characteristics and symptoms of mental health or substance use

disorders

Characteristic

(referent) Prevalence ratios (95% Cls)
Psychiatric
Depression Anxiety PTSD Alcohol use Drug use multimorbidity
Age
50-59 years (40-49)  1.03 (0.84-1.26) 0.91 (0.72-1.18) 0.87 (0.63-1.20) 0.92 (0.79-1.07) 0.79 (0.54-1.14) 0.78 (0.64-0.96)
60+ years (40-49) 0.76 (0.56—1.04) 0.64 (0.43-0.96) 0.50 (0.28-0.89) 0.58 (0.44-0.75) 0.81 (0.48-1.36) 0.55 (0.38-0.80)
Female (Male) 1.68 (1.37-2.05) 1.28 (1.01-1.62) 0.97 (0.72-1.31) 0.52 (0.45-0.60) 0.35 (0.24-0.50) 0.94 (0.76-1.15)
Married/partnered 0.51 (0.42-0.61) 0.56 (0.44-0.72) 0.41 (0.29-0.57) 1.05 (0.91-1.21) 0.67 (0.48-0.94) 0.58 (0.47-0.71)
(Not
married/partnered)
>Secondary education  0.79 (0.66-0.96) 0.78 (0.62-0.99) 1.12 (0.82-1.53) 1.29 (1.10-1.50) 1.38 (0.97-1.97) 1.01 (0.82-1.25)
(Primary or less)
Monthly income (USD)
80-200 (<80) 0.70 (0.55-0.89) 0.77 (0.56-1.06) 0.90 (0.60-1.33) 1.20 (0.99-1.45) 1.11 (0.67-1.83) 0.86 (0.65-1.13)
> 200 (<80) 0.70 (0.56-0.88) 1.03 (0.79-1.34) 1.01 (0.71-1.45) 155 (1.31-1.83) 2.24 (1.51-3.33) 1.08 (0.85-1.38)
10+ years on ART 0.85 (0.70-1.02) 0.89 (0.71-1.13) 0.70 (0.52-0.95) 0.66 (0.58-0.77) 0.71 (0.51-1.00) 0.88 (0.7-1.11)
(<10 years)
Never diagnosed with  0.92 (0.76-1.13) 0.67 (0.52-0.86) 0.95 (0.68-1.33) 0.90 (0.76—1.06) 1.00 (0.66-1.51) 0.67 (0.54-0.82)

AIDS (Ever)

for any mental health or substance use outcome assessed
having screened positive for more than one.

Our findings are broadly consistent with previous esti-
mates of symptoms of depression [10, 61], anxiety [62], PTSD
[63], unhealthy alcohol use [61, 64] and unhealthy drug use
[65] among adult PWH across resource-constrained settings.
However, prior estimates of the prevalence of symptoms of
depression, anxiety, PTSD and unhealthy substance use specif-
ically among PWH age 40 or older remain limited, particu-
larly in resource-constrained settings [66]. A review of PWH
aged 50 and older in sub-Saharan Africa found prevalence
estimates of depression ranging from 6% to 59%, but study
heterogeneity made characterizing mental health challenges
among this group difficult [66]. A study among older PWH
in Brazil estimated that 28% of participants screened posi-
tive for depression which is relatively similar to the 32% of
participants in the current analysis from Brazil who screened
positive for depressive symptoms [67]. A study conducted in
Cote d'lvoire and Senegal among PWH aged 50 and older
found a prevalence of severe depressive symptoms of 18%,
similar to the 16% of participants from Cote d'lvoire in the
current analysis who screened positive for depressive symp-
toms [68]. Caution is warranted when comparing current find-
ings with previous research as the current study began enrol-
ment in October of 2020, during the COVID-19 pandemic.
Previous research has found the burden of mental health
disorders increased during the pandemic, including among
PWH [69]. Our findings suggest that MSDs remain a signifi-
cant concern among PWH aged 40 or older across resource-
constrained settings. As the population of older PWH con-
tinues to increase, screening and treatment of MSDs among
ageing PWH in resource-constrained settings should be prior-

itized. The integration of evidence-based screening and treat-
ment for MSDs into HIV care has the potential to improve
access to and uptake of these services.

Psychiatric multimorbidity was also common among this
study population, with a third of those who screened positive
for one of the mental health or substance use outcomes
assessed screening positive for more than one mental health
or substance use outcome assessed. Indeed, more than half
of individuals who screened positive for moderate to severe
symptoms of depression, anxiety, PTSD or unhealthy drug
use also screened positive for at least one other mental
health or substance use outcome assessed. Prior research
into the prevalence of psychiatric multimorbidity among
PWH aged 40 or older in resource-constrained settings
remains limited. However, a study of depression, anxiety
and stress in Malaysia among ageing PWH (aged >25,
median age 43), similarly found that multiple conditions
were common [70]. Our findings are consistent with prior
research among PWH in sub-Saharan Africa which has esti-
mated the prevalence of psychiatric multimorbidity among
PWH with symptoms of at least one mental disorder to be
between 18% and 42% [19, 71-73]. Our findings are also
aligned with syndemic-focused research with PWH which
has found that unmet mental health and substance use
needs are commonly co-occurring among PWH in LMICs
[74-76]. Given the prevalence of psychiatric multimorbidity
among this population, the implementation and integration of
transdiagnostic treatment approaches into HIV care settings
should be prioritized. Transdiagnostic treatment approaches
may yield efficiencies in the delivery of mental healthcare
critical for comprehensively meeting the mental healthcare
needs of ageing PWH [77-79]. The effectiveness of such
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interventions among older PWH across global settings should
be evaluated.

The prevalence of unhealthy alcohol and drug use and
symptoms of depression differed meaningfully by gender.
Specifically, the prevalence of moderate to severe symptoms
of depression and anxiety was higher among women than
men, while the prevalence of unhealthy alcohol use and
unhealthy drug use was higher among men than women. This
is consistent with previous research that has found depres-
sion to be more prevalent among women than men in the gen-
eral population and among PWH and alcohol and drug use
to be more prevalent among men than women among the
general population and among PWH [10, 64, 80, 81]. Sim-
ilarly, a study of older (aged 45 or older) individuals (with
and without HIV) in Malawi found that depressive symptoms
were more prevalent among women than men [82]. Addi-
tional research is needed to understand gender-specific risk
and protective factors for MSDs among ageing PWH across
resource-constrained settings.

Age was negatively associated with the prevalence of mod-
erate to severe symptoms of anxiety, PTSD, unhealthy alco-
hol use and psychiatric multimorbidity in this study, particu-
larly among those 60 years or older. Research in the general
population has found that the prevalence of substance use
decreases with age [83]. However, the relationship between
age and symptoms of MSDs among older PWH remains
unclear [10, 65, 84]. For example, in contrast to the current
study, a study of older individuals in Malawi (with and with-
out HIV) found that the prevalence of depression and anx-
jety increased with age [82]. Longitudinal research to exam-
ine whether the prevalence of MSDs changes with age among
PWH is warranted.

Individuals who were married or partnered had lower
prevalence of moderate to severe symptoms of depression,
anxiety, PTSD and unhealthy drug use compared to people
who were not married or partnered. Similar findings have
been found among other populations of PWH [85]. Ageing
PWH who were married or partnered may have more robust
social support networks and were less socially isolated com-
pared to their unmarried peers. Such greater social support
could help explain their better mental health [86]. Research
has found that older PWH experience greater social isolation
and loss of social networks compared to their ageing peers
without HIV [87]. Future research should examine factors
that influence the association between relationship status and
prevalence of depression, anxiety, PTSD and unhealthy
drug use among older PWH in resource-constrained
settings.

The prevalence of symptoms of all MSDs assessed var-
ied substantially by country. The prevalence of moderate to
severe symptoms of depression or anxiety was less than 5% in
India, Kenya and Vietnam and greater than 25% among partic-
ipants in Brazil. Similarly, the prevalence of unhealthy alcohol
use ranged from 2% in India to 32% in Brazil. It is important
to note that data were collected from participants at a single
HIV clinic per country. Thus, findings are not representative
of the broader population of PWH aged 40 or older in each
country. Additional research is needed to better understand
the extent to which the prevalence of symptoms of MSDs
varies by country among ageing PWH.

Our study’s limitations include that the study sample was
of PWH age 40 or older who had initiated ART at least 6
months prior to study enrolment. As such, our findings may
not be generalizable to the general population of older PWH,
including those not yet or newly diagnosed or newly engaged
in or disengaged from HIV care. In addition, participants were
recruited from a single HIV treatment site in each country.
Thus, findings are not generalizable to the general popula-
tion of PWH aged 40 or older in that country. In addition,
mental and substance use screening measures, not diagnos-
tic measures, were to assess mental and substance use symp-
toms. Screening positive on these measures should not be
interpreted as evidence of a clinical disorder [88, 89]. Men-
tal health and substance use assessment tools used in this
study were selected because they have been widely used and
validated across several populations, languages, countries and
with PWH. However, some tools have not been validated in
the languages and countries in which they were used.

Our analyses found a substantial burden of symptoms
of common mental disorders and unhealthy substance use
among PWH aged 40 or older across resource-constrained
settings. This work contributes to a growing understanding of
the needs of a population ageing with HIV. Additional research
is needed to identify the extent to which risk and protec-
tive factors of poor mental health and unhealthy substance
use identified in other populations, including disclosure, social
support, coping strategies, HIV-related stigma and social iso-
lation, are relevant among ageing PWH across global settings.
In addition, future research should investigate the extent to
which issues of particular concern to ageing PWH, includ-
ing social isolation, co-occurring NCDs such as diabetes and
cardiovascular disease and neurocognitive disorders, influence
the prevalence and persistence of symptoms of MSDs among
ageing PWH in LMICs. Strategies to promote successful age-
ing among PWH should incorporate evidence-based mental
health and substance use screening and treatment.

5 | CONCLUSIONS

In our global cohort of PWH aged 40 and older across LMICs,
unhealthy alcohol use and symptoms of depression were most
commonly reported. Integration of MSD screening and treat-
ment into HIV care should be prioritized.
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