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Abstract
While life expectancy of people living with HIV is increasing, their burden of non-communicable diseases, including men-
tal health disorders, is growing as well. The aim of this study is to investigate the prevalence and identify the risk factors 
associated with mental health disorders among this population in Rwanda. This cross-sectional study enrolled people living 
with HIV from 12 HIV clinics across Rwanda using random sampling. Trained HIV nurses conducted the Mini International 
Neuropsychiatric Interview to estimate the prevalence of major depressive episode, post-traumatic stress disorder, and 
generalized anxiety disorder. Sociodemographic, psychosocial, and HIV-related data were also collected. Associated risk 
factors for being diagnosed with one of the mental health disorders were assessed using modified Poisson regression with 
robust error variance. Of 428 participants, 70 (16.4%) had at least one mental health disorder with major depressive episode 
being most prevalent (n = 60, 14.0%). Almost all participants were adherent to antiretroviral therapy (n = 424, 99.1%) and 
virally suppressed (n = 412, 96.9%). Of those diagnosed with a mental health disorder, only few were aware of (n = 4, 5.7%) 
or under treatment for this mental health disorder (n = 5, 7.2%). Mental health disorders were associated with experiences of 
HIV-related stigma and discrimination (aRR = 2.14, 95%CI 1.30–3.53, p = 0.003). The results demonstrate underdiagnosis 
and undertreatment of mental health disorders among Rwandan People Living with HIV. Using HIV nurses to diagnose 
mental health disorders could serve as a low-cost strategy for integrating mental health care with existing HIV services and 
could inspire the implementation in other low-resource settings.
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Background

Globally, more than 38.4 million people are living with 
HIV [1], and the majority is living in low- and middle-
income countries (LMICs). While antiretroviral therapy 
(ART) has reduced the number of HIV cases progressing 
to AIDS [2, 3], non-communicable diseases (NCDs) are an 
increasing cause of morbidity and excess mortality among 
people living with HIV (PLWH) [4–6]. Mental health dis-
orders are among the NCDs which pose a substantial bur-
den of disease for this population [7–10]. According to a 
recent systematic review, up to 62% of PLWH experience 
mental health symptoms [10], and particularly depression 
is common among PLWH with prevalence rates up to 4 
times higher than in the general population [10–14]. In 
addition to the burden of disease, comorbidity of mental 
health disorders among PLWH can complicate medication 
adherence [15–17], jeopardize viral suppression [18, 19], 
and increase the risk of clinical HIV progression [20, 21].

High prevalence rates of mental health disorders among 
PLWH have been reported in sub-Saharan Africa [22–24], 
where more than half of all PLWH reside [25]. While HIV 
health care services have been successfully implemented in 
many high-income countries, mental health services remain 
inadequate in many LMICs, exacerbated by a lack of special-
ists and varying degrees of mental health literacy [26–28]. 
This directly challenges the 95–95–95 goals defined by 
UNAIDS; 95% of PLWH should know their status, 95% of 
PLWH who know their status should be on ART treatment, 
and 95% of PLWH on treatment should be virally suppressed 
by 2025 [29, 30]. The burden of mental health disorders 
experienced by PLWH can partly be explained by several 
factors such as discrimination [31, 32] and HIV-related 
inflammation [33–35]. Furthermore, some studies suggest 
that certain ART drugs such as efavirenz may play a role 
in developing depression, but without uniform evidence 
[36–38]. Some severe mental health disorders e.g., schizo-
phrenia, bipolar disorder, and psychosis may also be associ-
ated with sexual risk behaviour [39–41].

In the East African country Rwanda, 230,000 people 
are living with HIV [42]. During the genocide against the 
Tutsi in 1994, hundreds of thousands were victims of sex-
ual violence, and HIV and AIDS were used as weapons of 
war, increasing the prevalence of HIV in the country [43, 
44]. The population-wide Rwanda Mental Health Survey 
(RMHS) in 2018 found a total population prevalence of 
mental disorders of 23%, but utilization of mental health 
services in the general population remains low [45]. Also, 
knowledge about the prevalence of mental health disorders 
among PLWH in Rwanda is sparse [46, 47], and more 
research on the integration of mental health and HIV care 
from LMIC contexts such as Rwanda is needed [48].

Due to this research gap on prevalence and risk factors 
for mental health disorders among PLWH in Rwanda and 
other LMICs, the overall objectives of this study were to 
assess the prevalence of major depressive episode (MDE), 
post-traumatic stress disorder (PTSD), and generalized anxi-
ety disorder (GAD) in a cross-sectional sample of PLWH 
in Rwanda using the validated Kinyarwanda version of the 
Mini International Neuropsychiatric Interview (MINI) [45, 
49] and to assess differences in the prevalence compared 
to the background population of Rwanda as found in the 
RMHS [45]. Furthermore, the study aimed to explore the 
association between mental health disorders and HIV out-
comes including ART adherence and viral suppression and 
examined psychosocial and sociodemographic risk factors 
for these mental health disorders.

Methods

Study Design

This study is a cross-sectional study assessing the prevalence 
of mental health disorders in a cohort of PLWH in Rwanda.

Setting

The study was conducted in Rwanda from September to 
December 2022. Twelve health facilities representing all 
provinces of Rwanda were selected as the data collection 
sites to ensure representativeness. See Table 3—supplemen-
tary for further details of the sites and their geographical 
location.

Study Size

The sample size was determined based on the prevalence of 
MDE among the background population in Rwanda, which 
has been estimated at 12% in the RMHS from 2018 [45]. 
The aim was to detect a prevalence of MDE among PLWH 
of 17% corresponding to an absolute difference of 5% com-
pared to the general population. Setting the power at 80% 
and using a two-sided significance level of 5%, the calcu-
lated sample size was 364 participants. After accounting for 
20% of non-responders, a sample size of 437 participants 
was decided.

Participants

The participants were enrolled from an existing cohort of 
1334 PLWH in Rwanda. The original cohort consisted of 
PLWH ≥ 18 years old, with valid health insurance, with-
out major NCDs, committed to long-term follow-up, not 
pregnant or < 3 months post-partum, and who were able 
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to sign informed consent. Major NCDs were defined as 
self-reported cardiovascular disease, diabetes, cancer, or 
clinically confirmed hypertension, which was assessed at 
the HIV clinics before enrolment. HIV nurses at the 12 
health facilities were contacted and informed about the 
inclusion criteria after which the clinic registers were 
cross-checked for all PLWH fulfilling the criteria. After 
identifying eligible PLWH, these were stratified by gender 
and age and selected by proportionate random sampling 
to represent the general HIV population of Rwanda. The 
number of PLWH needed to be included per site for the 
study was decided proportionately to the total number of 
PLWH affiliated with each site. Afterwards, the PLWH 
were included based on an age and gender distribution 
similar to that of the PLWH affiliated with the specific 
site. As this study aimed to include 437 of the 1334 PLWH 
in the original cohort, the number needed to be included 
from each site was reduced by approximately a factor 
three, still following the same age and gender distribution. 
The inclusion process of this study is further described in 
Fig. 1. Eligible PLWH were contacted, informed about the 
study, and enrolled if willing to sign informed consent. To 
compensate for transport costs, each participant was paid 
5000 RWF (ca. 4.6 USD) on the day of the appointment. 

If a participant was unable to participate, another partici-
pant with the same gender and age group was selected 
randomly.

Data Collection

Data were collected by trained HIV nurses at the selected 
health facilities using Research Electronic Data Capture 
(REDCap). Before participating in data collection, the data 
collectors completed a 3-day educational workshop in con-
ducting the Mini International Neuropsychiatric Interview 
and collecting the data in REDCap, where they received 
detailed training on mental health and data collection by a 
Rwandan psychiatrist. The workshop included information 
on the structure of the interview instrument, the MINI, and 
roleplay to practice the interviews. During the data collec-
tion period, the nurses were frequently supervised on site 
by the principal investigator and mental health workers 
from Rwanda Biomedical Centre. Also, back-up supervi-
sion from a distance was ensured by almost daily calls or 
written contact between members of the research team and 
the data collectors. Moreover, the research team continu-
ously supervised the data collection in REDCap.

Number of PLWH in original cohort: 1334 

Number of eligible PLWH for this study: 437

Total number of PLWH included: 428

Stratification of PLWH from original 
cohort by age, gender, and health facility to 
represent general Rwandan HIV 
population.

Number of PLWH not available for 
participation: 40

(e.g. due to death, imprisonment, moved 
to new province, not available during data 
collection period).

40 new PLWH randomly selected as 
replacements.

9 PLWH not possible to include 
within data collection period.

Fig. 1  Flowchart of the inclusion process. The original cohort con-
sisted of 1334 PLWH in Rwanda. These were stratified by age, gen-
der, and health facility to ensure representativeness of the general 
Rwandan HIV population. Afterwards, 437 PLWH were included in 

this study. Of these, 40 PLWH were not available for participation, 
and therefore 40 PLWH were selected as replacements. However, 9 
PLWH were not possible to include during the data collection period. 
Thus, the total sample size was 428 PLWH
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Outcomes

To diagnose the main outcomes MDE, PTSD, and GAD, 
the MINI was used in the local language Kinyarwanda. The 
MINI has previously been validated in a primary care con-
text [50], and the Kinyarwanda version of the MINI was 
validated in Rwanda in connection to the RMHS [45] with 
translation into Kinyarwanda and subsequent reverse transla-
tion into English. The translation process was reviewed by 
a team of researchers and mental health experts [49]. The 
MINI diagnosed MDE based on current (last two weeks), 
past (more than two weeks ago), and recurrent (both current 
and past) episodes with an episode characterized by the pres-
ence of symptoms that persist for at least two weeks. In this 
study, the primary focus centered on determining whether 
participants had been diagnosed with MDE or not irrespec-
tive of whether the episode was current, past, or recurrent, 
aligning with the methodological approach employed in 
the RMHS to enable comparison of the MDE prevalence. 
PTSD was diagnosed based on symptoms during the past 
month, while GAD was based on symptoms during the past 
6 months.

Exposures

To explore associations with the participant’s sociodemo-
graphic data, data on age, gender, civil status, educational 
level, occupation, monthly income, and socioeconomic sta-
tus were collected by interview.

The socioeconomic status of Rwandan citizens is defined 
by the Ubudehe categorization. In this study, the 2015 ver-
sion of the Ubudehe categorization was used which stratifies 
the population into category 1 (lowest socioeconomic status; 
very poor citizens e.g. facing difficulties to have food) to 4 
(highest socioeconomic status; e.g. chief executive officers 
of big businesses) [51].

Questions on family history of mental illness, self-
reported symptoms or diagnoses of mental health disorders 
before and after HIV diagnosis, and experiences of HIV 
stigma and discrimination were also included to assess the 
participant’s current and previous mental health status. HIV-
related data on time since HIV diagnosis and ART initiation, 
type of ART, viral load from last and previous visits, CD4 
count at time of HIV diagnosis, and ART adherence was 
collected from patient files and interviews. Viral suppres-
sion was defined as HIV-RNA viral load < 200 copies/mL.

In Rwanda, HIV management is based on a person-
centered approach using the differentiated model for ART 
service delivery (DSDM) [52, 53]. PLWH are stratified into 
the categories stable A1 (from 2022 defined as stable A) 
(adults on first-line or second-line ART for 6 months with 
one recent viral load < 200 copies/mL and good adher-
ence), A2 (from 2022 defined as stable B) (adults eligible 

for stable A1, but considered likely to non-adhere, chil-
dren > 2 years, adolescents (15–24 years), key population, 
clients with controlled comorbidities e.g. NCDs, mental 
health problems, and undernutrition, pregnant and breast-
feeding women, clients shifted from unstable category), B 
(from 2022 defined as stable C) (disabled PLWH or in pallia-
tive care, unattended children, adults > 65 years), and unsta-
ble (clients with unsuppressed viral load > 200 copies/mL, 
advanced HIV disease (CD4 < 200), on third-line ART, less 
than 6 months on ART, with acute malnutrition, or unstable 
mental disorders). This model aims to reduce the frequency 
of HIV clinical and pharmacy visits for the well-controlled 
PLWH. Thus, for PLWH in group stable A1 and A2, the 
HIV clinical visits are reduced to every 6 months with phar-
macy visits every 6 months for stable A1 clients and every 
3 months for stable A2 clients. For clients belonging to the 
category stable B or unstable, the clinical visits take place 
every 3 months, while pharmacy visits are required every 
3 months or monthly [53]. Data on the DSDM category of 
each participant was also collected.

Statistical Methods

Descriptive analysis of the participants’ sociodemographic, 
psychosocial, and HIV-related data was presented as fre-
quencies (absolute and relative) for categorical variables. 
Continuous variables were checked for normality using 
quantile–quantile plots and histograms. For normally dis-
tributed continuous variables, means with standard deviation 
(SD) were presented, while medians with interquartile range 
(IQR) were presented for continuous variables not following 
a normal distribution.

The prevalence of MDE and PTSD among PLWH esti-
mated in this study were compared with the results of the 
RMHS from 2018 [45] using Pearson’s chi-squared test. 
Eligible participants for the RMHS were Rwandan citizens 
aged 14–65 years living in Rwanda at the time of the survey 
and who had been living in their respective areas for at least 
6 months. Citizens with limited communication abilities 
preventing the completion of the interview were excluded.

Using a modified Poisson regression approach with robust 
error variance [54], bivariate analysis was performed, and 
risk ratios (RR) and corresponding 95% confidence intervals 
(CIs) were calculated for the associations between having 
either any mental health disorder, MDE, PTSD, or both and 
selected sociodemographic, psychosocial, and HIV-related 
data. Afterwards, a multivariable model based on the same 
Poisson regression was used to estimate the adjusted RRs 
(aRR) in order to examine the isolated associations between 
each of these variables and the mental health disorders. The 
variables age group, gender, socioeconomic class, DSDM 
category, family history of mental illness, self-reported men-
tal health symptoms or diagnosis before HIV diagnosis, if 
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HIV status had negative impact on social relations or sex-
ual life, and HIV-related stigma and discrimination were 
included in the multivariable model. Of these variables, age 
group was selected a priori, while the other variables were 
included if they were found to be significant in the bivariate 
model (p < 0.05). Multi-collinearity was assessed using the 
Variance Inflation Factor (VIF). As all of the VIFs were ≤ 5, 
no significant multi-collinearity was present. A complete-
case analysis was used due to the very low levels (< 3%) of 
missingness for each of the variables included in the multi-
variable model. Statistical analysis was performed in R ver-
sion 4.2.2 for MacOS. Ethical approval was obtained from 
Rwanda National Ethics Committee.

Results

Characteristics of Participants

Four hundred and twenty-eight PLWH were included in 
the study of which nearly two-thirds were female (n = 270, 
63.1%), and the mean age was 44.1 years (SD 11.5). More 
than half of the participants (n = 221, 52.0%) had completed 
primary school, while only 12.2% (n = 52) had obtained 
higher educational levels. Socioeconomic category (Ubu-
dehe) 2 was most prevalent (n = 194, 45.3%). Table 1 illus-
trates the sociodemographic, HIV, and psychosocial char-
acteristics of the study participants grouped according to 
mental health diagnosis.

ART Adherence and Viral Suppression

The majority of the participants (n = 318, 74.3%) were in 
DSDM category stable A1. Practically all of the participants 
had been ART-adherent since their last visit to the HIV 
clinic (n = 424, 99.1%) and were virally suppressed (n = 412, 
96.9%); this was also the case among PLWH with a mental 
health diagnosis. Of the 42 PLWH in the unstable DSDM 
category, 38 (90.5%) were virally suppressed.

Psychosocial Evaluation

Ten percent (n = 45) of all participants reported a family 
history of mental illness, while this prevalence was more 
than doubled among participants diagnosed with any men-
tal health disorder (n = 16/70, 22.9%) or MDE (n = 13/46, 
28.3%). Among all participants, 10.6% (n = 45) reported 
negative feelings related to their HIV status, 19.2% (n = 82) 
found that their HIV status had had a negative impact on 
social relationships, and 11.7% (n = 50) mentioned that their 
HIV diagnosis had had a negative impact on their sexual life. 
HIV-related stigma and discrimination was experienced by 
20.1% (n = 86) of the PLWH of which almost half reported 

that the stigmatization had affected their mental well-being 
negatively. For all these variables, the prevalence was higher 
among PLWH diagnosed with a mental health disorder, par-
ticularly MDE.

Prevalence of Mental Health Disorders

Of the 428 PLWH included, 16.4% (n = 70) were diagnosed 
with at least one of the mental health disorders MDE, PTSD, 
and GAD. MDE was the most prevalent diagnosis (n = 60, 
14.0%) followed by PTSD (n = 23, 5.4%) and GAD (n = 10, 
2.3%). Around 3% (n = 14) were diagnosed with having both 
MDE and PTSD concomitantly, while 10.7% (n = 46) had 
MDE only and 2.1% (n = 9) had PTSD only. All except one 
of the ten PLWH with GAD had GAD as a comorbidity to 
their MDE or PTSD diagnosis. The prevalence of MDE and 
PTSD among PLWH in this study was compared to the gen-
eral Rwandan population in the RMHS 2018 [45], where the 
population-wide prevalence of MDE and PTSD was found 
to be 12.0% and 3.6%, respectively. A trend towards an ele-
vated risk for MDE was found for the PLWH in this study, 
albeit not being statistically significant (RR = 1.17, 95% CI 
0.92–1.48, χ2 = 1.43, p = 0.23). For PTSD, the risk among 
PLWH compared to the background population was 49% 
higher (RR = 1.49, 95% CI 1.0–2.24, χ2 = 3.27, p = 0.071), 
but also not statistically significant.

Awareness of Mental Health Status

Among participants diagnosed with a mental health disorder 
in this study, only 5.7% (n = 4/70) and 17.4% (n = 12/69) 
self-reported that they had experienced symptoms or 
received a diagnosis of mental health disorders before or 
after their HIV diagnosis respectively. These numbers were 
even lower among participants diagnosed with MDE only, 
where 4.3% (n = 2/46) and 15.6% (n = 7/45) reported symp-
toms or a diagnosis of mental health disorders before or after 
their HIV diagnosis. Likewise, only around 7% (n = 5/70) of 
participants diagnosed with MDE, PTSD, or GAD reported 
that they were previously or currently receiving treatment 
for their mental health condition.

Factors Associated with Mental Health Disorders

Table 2 shows risk factors for having any diagnosis (MDE, 
PTSD, or GAD) and MDE only, while risk factors associated 
with the subcategories “MDE and PTSD” and “PTSD only” 
are presented in Supplementary Table 2a. The multivariable 
model included the variables age group, gender, socioeco-
nomic class, DSDM category, family history of mental ill-
ness, self-reported mental health symptoms or diagnosis, 
if HIV status had a negative impact on social relations or 
sexual life, and HIV-related stigma and discrimination.
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Table 2  Risk factors for having any mental health disorder (MDE, GAD, or PTSD) and MDE only compared to no diagnosis

Any diagnosis (n = 70) MDE only (n = 46)

RR (95% CI) p-value aRR (95% CI) p-value RR (95% CI) p-value aRR (95% CI) p-value

Sociodemo-
graphic data

 Age group ≤ 24 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
25–34 0.82 (0.29–

2.31)
0.74 1.40 (0.53–

3.72)
0.50 0.96 (0.29–

3.17)
1.00 1.28 (0.48–

3.45)
0.63

35–44 1.02 (0.39–
2.66)

1.00 1.66 (0.66–
4.13)

0.28 0.98 (0.31–
3.04)

1.00 1.22 (0.48–
3.08)

0.67

45–54 0.86 (0.32–
2.30)

0.76 1.38 (0.54–
3.52)

0.50 0.74 (0.23–
2.39)

0.70 0.94 (0.36–
2.46)

0.90

≥ 55 0.80 (0.29–
2.25)

0.74 1.21 (0.45–
3.24)

0.71 0.38 (0.09–
1.56)

0.18 0.54 (0.15–
1.97)

0.35

 Gender Female (vs 
male)

1.69 (1.03–
2.78)

0.042 1.35 (0.81–
2.22)

0.25 1.41 (0.78–
2.55)

0.33 0.94 (0.51–
1.73)

0.85

 Civil status Single Ref. Ref. Ref. Ref.
Married or 

cohabitant
1.26 (0.62–

2.56)
0.69 1.44 (0.58–

3.58)
0.50

Divorced or 
separated

1.75 (0.72–
4.26)

0.26 1.50 (0.43–
5.20)

0.71

Widower 1.41 (0.53–
3.11)

0.49 1.38 (0.49–
3.92)

0.58

 Educational 
level

No formal 
schooling or 
less than pri-
mary school

Ref. Ref. Ref. Ref.

Primary school 
completed

1.02 (0.65–
1.59)

1.00 0.89 (0.51–
1.56)

0.74

High school or 
above com-
pleted

0.32 (0.10–
1.03)

0.041 0.44 (0.13–
1.42)

0.20

Occupation Other (includ-
ing govern-
ment and non-
government 
employee, 
student, other)

Ref. Ref. Ref. Ref.

Self-employed 1.33 (0.59–
3.02)

0.65 1.17 (0.43–
3.14)

0.79

Unemployed 
(including 
volunteer, 
homemaker, 
or retired)

2.07 (0.95–
4.51)

0.087 2.20 (0.89–
5.44)

0.10

Farmer 2.04 (0.98–
4.24)

0.061 1.60 (0.65–
3.93)

0.36

Socioeconomic 
category 
(Ubudehe)

1 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

2 0.56 (0.32–
0.97)

0.056 0.72 (0.40–
1.30)

0.27 0.53 (0.26–
1.07)

0.13 0.66 (0.31–
1.41)

0.29

3 or 4 0.45 (0.25–
0.82)

0.014 0.81 (0.42–
1.56)

0.52 0.37 (0.18–
0.80)

0.022 0.64 (0.28–
1.48)

0.30

HIV-related data
 DSDM cat-

egory
Stable A1 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
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Table 2  (continued)

Any diagnosis (n = 70) MDE only (n = 46)

RR (95% CI) p-value aRR (95% CI) p-value RR (95% CI) p-value aRR (95% CI) p-value

Stable A2 2.05 (1.20–
3.49)

0.019 1.55 (0.91–
2.64)

0.11 1.85 (0.90–
3.82)

0.12 1.27 (0.62–
2.60)

0.51

Stable B 2.07 (0.85–
5.02)

0.13 1.71 (0.62–
4.73)

0.30 1.68 (0.45–
6.29)

0.35 1.17 (0.36–
3.80)

0.79

Unstable 2.03 (1.13–
3.64)

0.033 2.00 (1.08–
3.71)

0.027 2.23 (1.10–
4.55)

0.046 2.14 (0.96–
4.77)

0.063

 Type of ART TDF/3TC/DTG Ref. Ref. Ref. Ref.
TDF/3TC/EFV 1.01 (0.59–

1.72)
1.00 1.03 (0.53–

2.00)
1.00

Other 1.13 (0.68–
1.88)

0.64 1.13 (0.59–
2.17)

0.71

 Virally sup-
pressed at 
last visit

Yes (vs no) 0.70 (0.26–
1.95)

0.46 0.68 (0.19–
2.48)

0.64

 Virally sup-
pressed 
at visit 
6 months 
after ART 
initiation

Yes (vs no) 0.73 (0.40–
1.34)

0.30 0.70 (0.33–
1.47)

0.33

Psychosocial data
 Has person(s) 

to trust
No (vs yes) 0.45 (0.12–

1.75)
0.28 0.34 (0.05–

2.34)
0.34

 Family history 
of mental 
illness

Yes (vs no) 2.52 (1.58–
4.01)

0.00089 1.81 (1.08–
3.03)

0.025 3.40 (1.95–
5.92)

0.00023 2.54 (1.35–
4.75)

0.0037

 Self-reported 
symptoms/
diagnosis 
of mental 
health 
disorders 
before HIV 
diagnosis

Yes (vs no) 3.24 (1.56–
6.72)

0.026 2.60 (0.91–
7.44)

0.076 3.12 (0.97–
10.02)

0.13 1.58 (0.37–
6.64)

0.53

 Self-reported 
symptoms/
diagnosis 
of mental 
health 
disorders 
after HIV 
diagnosis

Yes (vs no) 4.26 (2.77–
6.56)

 < 0.0001 4.74 (2.55–
8.81)

0.00046

 Currently or 
previously 
in treatment 
for mental 
health prob-
lems

Yes (vs no) 2.94 (1.48–
5.84)

0.020 4.43 (2.18–
9.02)

0.0039

 Negative feel-
ings related 
to HIV 
status

Yes (vs no) 3.45 (2.27–
5.24)

 < 0.0001 3.28 (1.82–
5.90)

0.00077
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Among the PLWH diagnosed with any mental health dis-
order, female participants were at increased risk of mental 
health disorders (RR = 1.69, 95% CI 1.03–2.78, p = 0.042), 
but the association was not significant in the adjusted model 
(aRR = 1.35, 95% CI 0.81–2.22, p = 0.25) (Table 2). The risk 
of mental health disorders was inversely associated with edu-
cational level, with the risk being lower among PLWH with 
higher education levels (high school or above completed, i.e. 
participants who have completed secondary school, college/
university, or a post-graduate degree) (RR = 0.32, 95% CI 
0.10–1.03, p = 0.041). Similarly, PLWH in higher socioeco-
nomic classes showed a reduced risk (RR = 0.45, 95% CI 
0.25–0.82, p = 0.014) of mental health disorder. However, 
the result was only statistically significant for socioeconomic 
class 3 and 4 and not in the adjusted model.

On the contrary, family history of mental illness was 
increasing the risk of any disorder by 80% (aRR = 1.81, 
95% CI 1.08–3.03, p = 0.025) and more for those with 
MDE alone (aRR = 2.54, 95% CI 1.35–4.75, p = 0.0037). 
The risk of having a mental health disorder was also sig-
nificantly higher among PLWH in the DSDM unstable 
category (i.e., clients with unsuppressed viral load, on 
3rd line ART, newly initiated ART, breastfeeding, acute 

malnutrition, or unstable mental disorders) (aRR = 2.00, 
95% CI 1.08–3.71, p = 0.027). Participants who reported 
negative feelings related to their HIV status were at 
increased risk of suffering from any of the assessed 
mental health disorders (RR = 3.45, 95% CI 2.27–5.24, 
p < 0.0001), but also of having either MDE only, MDE and 
PTSD, or PTSD only. Likewise, participants who reported 
that their HIV diagnosis had had a negative impact on 
their sexual life were at increased risk of having any 
mental health disorder (aRR = 1.78, 95% CI 1.02–3.12, 
p = 0.042). This was also the case for PLWH reporting 
experiences of HIV-related stigma and discrimination 
who had a significantly higher risk of mental illnesses in 
general (aRR = 2.14, 95% CI 1.30–3.53, p = 0.0030) and 
for being diagnosed with MDE only (aRR = 2.13, 95% CI 
1.13–4.02, p = 0.019) or PTSD only (aRR = 10.51, 95% 
CI 2.32–47.60, p = 0.0023). Lastly, participants respond-
ing that their HIV diagnosis had had a negative impact on 
social relations were at an increased risk of any mental 
health disorder (RR = 2.09, 95% CI 1.35–3.24, p = 0.0024), 
but this association was not significant in the adjusted 
model (aRR = 1.01, 95% CI 0.61–1.69, p = 0.96).

Table 2  (continued)

Any diagnosis (n = 70) MDE only (n = 46)

RR (95% CI) p-value aRR (95% CI) p-value RR (95% CI) p-value aRR (95% CI) p-value

 HIV status has 
impacted 
the ability 
to engage 
in social 
relationships 
negatively

Yes (vs no) 2.09 (1.35–
3.24)

0.0024 1.01 (0.61–
1.69)

0.96 2.81 (1.63–
4.82)

0.00049 1.34 (0.73–
2.46)

0.35

 HIV status has 
impacted 
sexual life 
negatively

Yes (vs no) 2.44 (1.54–
3.87)

0.00088 1.78 (1.02–
3.12)

0.042 3.38 (1.95–
5.88)

0.00017 1.98 (0.98–
4.04)

0.059

 Experiences of 
HIV stigma/
discrimina-
tion

Yes (vs no) 2.68 (1.77–
4.08)

 < 0.0001 2.14 (1.30–
3.53)

0.0030 2.84 (1.65–
4.88)

0.00044 2.13 (1.13–
4.02)

0.019

 If yes to 
above: HIV 
stigma and 
discrimina-
tion have 
affected 
mental 
well-being 
negatively

Yes (vs no) 2.54 (1.30–
4.97)

0.0053 2.75 (1.15–
6.55)

0.027

Multivariable model is adjusted for age group, gender, socioeconomic class, DSDM category, family history of mental illness, self-reported 
mental health symptoms or diagnosis, if HIV status had negative impact on social relations or sexual life, and HIV-related stigma and discrimi-
nation
Data for PTSD and MDE and PTSD only are shown in Table 2a supplementary
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Discussion

To our knowledge, this study is the first to assess the prev-
alence of MDE, PTSD, and GAD and associated risk fac-
tors among a sample of PLWH from Rwanda representing 
the general HIV population of Rwanda with regards to 
age, gender, and geographical location (rural or urban resi-
dence). The prevalence of MDE, PTSD, and GAD among 
the Rwandan PLWH were estimated to be 14.0%, 5.4%, 
and 2.3%, respectively. Around three percent were diag-
nosed with PTSD and MDE concomitantly. Surprisingly, 
it was found that the participants were almost completely 
adherent to ART and fully virally suppressed regardless 
of their mental health diagnosis, and also among PLWH 
in the unstable DSDM category. Among others, HIV-
related stigma and discrimination were associated with 
an increased risk of mental health disorders. Only 5% and 
17% of the PLWH diagnosed with a mental health disor-
der in this study self-reported mental health symptoms 
or diagnosis prior to or after receiving their HIV diag-
nosis respectively, and only 7% of the participants with a 
diagnosis were receiving treatment. These results indicate 
that among PLWH in Rwanda, mental health disorders are 
underdiagnosed and undertreated.

The Burden of Mental Health Disorders Among 
PLWH

It has previously been shown that PLWH are more likely to 
suffer from mental health disorders than the general popula-
tion [10, 12–14]. In this study, the burden of MDE and PTSD 
among PLWH was higher than in the Rwandan general pop-
ulation, but the difference was statistically non-significant.

A potential explanation for not detecting a significant dif-
ference in the prevalence of mental health disorders among 
PLWH and the Rwandan population might be an underesti-
mation of the actual prevalence of MDE and PTSD among 
PLWH in Rwanda due to a short time span of recruitment, 
the clinic-based recruitment, and the exclusion of PLWH 
with certain chronic conditions and pregnant women, which 
potentially could be at higher risk for mental health disorders 
in general. Yet, the results from this study are consistent 
with a Rwandan study in which 11% of the PLWH were 
diagnosed with depression [46] and previous studies from 
other LMICs in sub-Saharan Africa showing depression 
prevalence rates of 15–20% among PLWH [9, 24]. How-
ever, another Rwandan study found a depression rate of 47% 
among PLWH [47], but only including rural settings in con-
trast to the both rural and urban areas covered in this study.

An additional explanation for not detecting a larger dif-
ference in the prevalence of mental health disorders among 

PLWH and the general population could be the Genocide 
against the Tutsi, resulting in a burden of mental health 
disorders in the general population of Rwanda, which has 
been estimated to 20.5% [45]. This might explain that 
the differences between PLWH and the general popula-
tion may not be as distinct as in other countries. Never-
theless, studies conducted in other sub-Saharan African 
countries have identified prevalence rates of mental health 
disorders within the general population equal to or higher 
than the prevalence found in Rwanda, albeit using other 
instruments than the MINI. A systematic review and meta-
analysis in Uganda found a pooled prevalence of any men-
tal disorder among the population of 24.2% [55], whereas 
South African citizens were found with a prevalence of 
16.5% [56]. Consequently, it appears that the prevalence 
of mental health disorders among the Rwandan population 
is not significantly elevated compared to other sub-Saharan 
African countries, but the methodological variations of the 
literature challenge comparison.

Effect on ART Adherence and Viral Suppression

The high ART adherence among PLWH with mental ill-
ness in this study contrasts with results from other studies in 
LMICs. In a recent South African study, depression and anx-
iety were associated with a risk of non-adherence [17], and 
a meta-analysis of studies from Sub-Saharan Africa showed 
55% lower odds of achieving good ART adherence among 
PLWH with depression or depressive symptoms compared 
to participants without [23].

In our study, information on ART adherence was col-
lected retrospectively as a part of the interview with partici-
pants self-reporting their adherence at the last clinical visit, 
which could lead to recall bias. However, the HIV nurses 
had access to patient files, where the information could be 
crosschecked which together with the overall suppressed 
viral load increases the validity of the adherence data.

The high ART adherence found in the study may be a 
result of the WHO-recommended DSDM [52, 53], which 
has been successfully implemented in Rwanda. Rwanda’s 
National HIV programme has previously been documented 
to be efficient in ensuring high ART adherence [57]. Still, 
the association between mental health disorders and ART 
adherence may exist in other national settings with less HIV 
quality care and support.

Risk Factors for Mental Disorders

Consistent with previous reports [45, 58], educational level 
and experiences of stigma and discrimination were associ-
ated with mental health disorders. Likewise, being in the 
unstable DSDM category was also a risk factor. These fac-
tors may be used to identify vulnerable PLWH in particular 
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need of screening for mental health disorders. PLWH report-
ing negative feelings related to their HIV status or stating 
that HIV diagnosis had negative impact on their sexual life 
and relationships also had a higher risk of being diagnosed 
in this study. However, the nature of the study’s cross-sec-
tional design precludes the determination of causal associa-
tions between risk factors and mental health disorders. For 
several of the above-mentioned factors, reverse causality 
may exist. Nevertheless, the fact that these associations were 
found still underlines the need for bringing mental health 
among PLWH into focus.

Around 20% of the participants in this study reported 
experiences of stigma and discrimination, of which almost 
half reported that the stigmatization had negatively affected 
their mental health. This underlines that stigmatization of 
PLWH is still a significant challenge that requires atten-
tion to increase the quality of life of PLWH, also in low-
resource settings. However, the prevalence of reported 
stigma is remarkably low as compared to what has previ-
ously been shown in South Africa, where stigmatizing 
experiences among PLWH ranged from 43.5 to 88% [59]. 
The inconsistency may be due to methodological differ-
ences; in this study, a non-validated question was used to 
assess any kind of HIV-related stigma or discrimination 
rather than a validated stigma score, and this could have 
underestimated the actual prevalence. This, along with the 
tabooed nature of the question, could also explain why only 
11.7% of the participants reported that HIV had negatively 
affected their sexual life in this study. However, in a recent 
report on stigma among PLWH in Rwanda only around 30% 
of the participants reported any form of stigma [60]. Thus, 
the experience of stigma among PLWH may in general be 
lower in Rwanda than e.g. South Africa; maybe because 
most Rwandan PLWH have a well-controlled HIV infection 
[60], and, thus, may have a lower risk of being subject to 
discrimination.

Integrating Mental Health with HIV Care

The results indicate that among PLWH in Rwanda, men-
tal health disorders are underdiagnosed and undertreated. 
Previous studies have also highlighted the undertreatment 
of mental health disorders in LMIC [26] due to the lack of 
specialist mental health care and multidisciplinary work-
force providing psychosocial support [27]. It was recently 
estimated that only 62% of the Rwandan general population 
were aware of mental health services and only 5% utilized 
these, where the main reason for not seeking help was a lack 
of perceived need for treatment of mental health symptoms 
[45]. Additionally, a recently published study of people with 
bipolar disorder in Rwanda found that 44% were not aware 
that they suffered from bipolar disorder [61]. Thus, concur-
rently with the limited accessibility, the demand for mental 

health services may also be low in low-resource settings 
due to low awareness and literacy, stigma, or simply due to 
a misinterpretation of mental health symptoms as reactions 
to social or economic stressors not requiring treatment rather 
than actual health problems [62]. Integrating mental health 
care into primary care in LMICs has previously been shown 
to be efficient [63], and considering the well-established 
HIV programme in many LMICs [64], implementing mental 
health care with the existing national HIV services may not 
only resolve the problem of underdiagnosis of mental health 
disorders among PLWH, but could also serve as a way of 
raising awareness to detect mental health symptoms at an 
early stage as a part of a preventive strategy [48, 58, 65]. Our 
study is an example of this approach by training HIV nurses 
in screening PLWH for mental health disorders.

Strengths and Limitations of the Study

The cross-sectional study design hinders the determination 
of causality between risk factors and the mental health dis-
orders. Determining significant associations is also limited 
by the sample size, and, thus, the associations explored calls 
for further investigation in larger studies. In this study, no 
genocide-related data was collected, but given the age of 
the participants, it is likely that a part of the mental burden 
could be explained by genocide trauma rather than HIV. 
Mental trauma is known to increase the risk of a wide range 
of mental health problems [66]. A recent population-wide 
survey of the mental health status in Rwanda found MDE 
to be three times higher among genocide survivors com-
pared to the general population [45]. Likewise, future studies 
would also benefit from including other vulnerable groups 
such as PLWH with substance and alcohol abuse which are 
associated with mental health disorders [10]. Also, look-
ing at PLWH with same-sex partners or sex workers would 
add valuable information on the prevalence of mental health 
disorders among these populations, which presumably are 
at higher risk of experiencing stigma and discrimination.

The inclusion of PLWH to represent the general HIV pop-
ulation of Rwanda with regard to gender and age together 
with the large study area representing both rural and urban 
Rwanda adds to the representativeness and external valid-
ity of the study. Among the selected PLWH in our study, 
reasons for non-participation were limited to either death, 
not being able to contact the patient, or the patient hav-
ing moved to another province. Thus, the risk of selection 
bias arising from this study is expected to be low, but the 
study still has certain limitations related to the inclusion 
process, which makes the population less representative 
as compared to the RMHS. In the original cohort, PLWH 
who were not committed to long-term follow-up, who were 
pregnant or < 3 months post-partum, with self-reported car-
diovascular disease, diabetes, cancer or clinically confirmed 
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hypertension were excluded, and the PLWH participating 
may therefore be more well-functioning and with fewer 
comorbidities than non-participants. As loss-to-follow-up in 
the original cohort from which the participants were enrolled 
is unknown, it cannot be ruled out that non-participating 
PLWH have certain common characteristics or risk factors 
which could result in selection bias. While PLWH with cer-
tain chronic conditions have been excluded from this study, 
the above-mentioned exclusion criteria did not apply to the 
RMHS, where eligible participants were Rwandan citizens 
aged 14–65 years living in Rwanda at the time of the survey, 
who had been living in their respective areas for at least 
6 months, and with sufficient communication abilities to 
complete the interview. Likely, the prevalence of mental 
health disorders is elevated among people with chronic ill-
nesses, which have been excluded from our study, thereby 
leading to a potential underestimation of the prevalence of 
mental health disorders in our study. This might explain why 
only marginal differences in mental health disorder preva-
lence were detected compared to the RMHS.

Bias could also have been introduced by only recruiting 
PLWH who already consented to participate in the original 
study, as these PLWH may represent only the most socioeco-
nomically advantaged part of this group with fewer comor-
bidities. The short enrolment period of only a few months 
may have caused an underestimation of the actual prevalence 
of MDE, PTSD, and GAD since PLWH with a more sig-
nificant mental health burden might not have been able to 
access the clinic during that timeframe. Similarly, the choice 
of clinic-based recruitment rather than an outreach approach 
may have led to the exclusion of the PLWH mostly affected 
by mental health disorders as they might not have been able 
to attend the clinic. Furthermore, the sample size calculation 
was only based on the prevalence of MDE among the back-
ground population of Rwanda as estimated in the RMHS 
[45], since MDE was the most prevalent mental health disor-
der among the Rwandan population. Due to this, it cannot be 
ruled out that the actual prevalence of PTSD or GAD among 
PLWH of Rwanda has been underestimated, and whether 
the difference in the prevalence of PTSD among PLWH as 
compared to the background population could have been 
statistically significant if a larger sample size had been used.

To further increase the generalizability, future studies 
should also include children and adolescents with HIV 
among whom mental health disorders have previously been 
shown to be a widespread problem [8]. Since no control 
group was included, the results could only be compared to 
previous results from the general population in the RMHS 
[45], which could have introduced bias due to the temporal 
difference in the data collection. Using Kinyarwanda-speak-
ing trained HIV nurses to conduct the previously validated 
MINI [49, 50] contributes to the validity and reliability of 
the diagnoses. Inter-interviewer variability can, however, 

not be precluded in the assessment of the participants’ soci-
odemographic and psychosocial information, where a non-
validated questionnaire was used, but the common training 
of the interviewers prior to the interviews ensures accuracy 
of the results.

Conclusion

The results confirm previously reported high rates of MDE, 
PTSD, and GAD among PLWH. Experiences of stigma and 
discrimination were associated with increased risk of men-
tal health disorders, while a high educational level was a 
protective factor. This underlines the importance of iden-
tifying vulnerable groups to be screened for mental disor-
ders. However, no association with adherence to ART was 
found as seen in other studies, which may be explained by 
the well-functioning HIV management program in Rwanda. 
Underdiagnosis and lacking awareness of mental health dis-
orders was a widespread problem among the participants 
highlighting the need for increased mental health accessibil-
ity, awareness, and literacy among PLWH and in the Rwan-
dan general population. By applying a low-cost approach to 
diagnose mental health disorders through community health 
workers and using the MINI, this study design could serve 
as an example of integrating mental health diagnostics with 
existing HIV or other chronic disease care. This integra-
tion approach has broad implications not only in LMICs but 
globally and should be further investigated in larger studies 
and in other settings to inspire policymakers to tackle the 
burden of mental disorders among PLWH.
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