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Abstract
Background  Few studies have longitudinally assessed psychological distress among people with HIV (PWH) initiating ART 
in resource-limited settings.
Method  Baseline, 6-month, and 12-month psychological distress were measured in a Nigerian cohort newly initiating 
therapy; the relationship between baseline factors and psychological distress at 12 months was assessed; and the association 
between psychological distress at 12 months and care retention or immunologic failure was determined.
Results  Among 563 patients, median age was 38 years (IQR: 33–46 years), 62% were female, and 51% were married. 
Psychological distress increased from 3% at baseline to 34% at 12 months. Age (aOR 1.28, 95% CI 1.06–1.56), female sex 
(aOR 2.89, 95% CI 1.93–4.33), lack of disclosure (aOR 4.32, 95% CI 2.48–7.51), and time on ART (6 months [aOR 6.91, 
95% CI 3.14–15.18] and 12 months [aOR 32.63, 95% CI 16.54–64.36]) were associated with psychological distress while 
being married (OR 0.42, 95% CI 0.30–0.61) was associated with reduced odds. Tweve-month psychological distress was 
associated with increased risk of immunologic failure (aOR 2.22, 95% CI 1.31–3.82).
Conclusion  The risk of psychological distress increased 30-fold in the first year on therapy in PWH in Nigeria.

Keywords  Mental health · Psychological distress · Immunologic failure · ART initiation

Introduction

Nigeria is the most populous nation in Africa, and home 
to over 190 million inhabitants [1]. With an estimated 1.9 
million people with HIV (PWH) across the country, Nigeria 
has the 4th largest HIV epidemic worldwide [2]. Despite cur-
rent access to antiretroviral therapy (ART) having tripled in 
Nigeria since 2010, only 52% of PWH are on antiretroviral 
therapy (ART) and 42% of PWH are virally suppressed [3, 
4]. These outcomes fall far short of UNAIDS 95–95-95 tar-
gets which call for 95% of PWH to be aware of their diagno-
sis, 95% of those diagnosed to be on ART, and 95% of those 
on ART to be virally suppressed by 2030 [5–7].

A growing literature suggests that unmet mental health 
needs may contribute to the gap between care continuum tar-
gets and country performance in Nigeria, as well as in other 
resource-limited settings [8]. These data focus primarily on 
depression or related measures such as psychological distress. 
The latter, psychological distress, defines a state of emotional 
suffering that impairs daily functioning and may encompass 
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common mental disorders such as depression, anxiety, and 
post-traumatic stress [8–10]. Psychological distress is preva-
lent among approximately 10–35% of PWH in sub-Saharan 
Africa (SSA) [8–12]. Depression is much more common 
among PWH (13–78%) than among the general population 
(5%) [13, 14].

Receiving an HIV diagnosis is often accompanied by a 
number of psychological challenges that may affect one’s cop-
ing capacity including managing disclosure to family, friends, 
and/or sexual partners, and contending with perceived stigma 
and loss of social support [15]. These important psychosocial 
factors can fuel a vicious cycle of depression and diminish-
ing self-efficacy, which can threaten treatment adherence and 
engagement in HIV care [14, 16, 17].

The first year following enrollment in HIV care may be a 
particularly vulnerable period, as patients attempt to adjust 
to the psychosocial stressors related to the diagnosis, as well 
as the need to establish routines that require frequent attend-
ance at healthcare appointments and adherence to a daily 
medication regimen needed to achieve and maintain viral 
suppression [14, 16, 17]. It may therefore not be surprising 
that this period is often associated with very high rates of 
attrition from care and increased HIV-associated morbidity 
and mortality [18–20]. However, the contribution of psycho-
logical distress to high attrition rates and increased risk for 
morbidity and mortality in the first year following diagnosis 
and enrollment in care is not well characterized [18–20]. 
Much of the available data on the prevalence and implica-
tions of psychological distress and depression are based on 
cross-sectional studies that do not always include this high-
risk period after diagnosis [8, 9, 21–23].

The objectives of this analysis were to measure the preva-
lence of psychological distress in the first year after ART 
initiation, identify socioeconomic drivers of psychological 
distress, and assess the relationship between psychological 
distress, engagement in care, and immunologic response to 
ART among patients establishing HIV care in Lagos, Nige-
ria. Grounded in the tenets of Anderson’s Model of Health 
Behavior—which describes how environmental, individual 
predisposing, and enabling factors impact health behaviors 
including healthcare utilization and health outcomes—we 
hypothesized that higher psychological distress would be 
associated with poor engagement in HIV care and disease 
control (measured by change in CD4 cell count while on 
ART).

Methods

Setting

The study was set at the Nigerian Institute for Medical Research 
(NIMR) in Lagos, Nigeria. NIMR’s HIV clinic is a President’s 

Emergency Plan for AIDS Relief (PEPFAR)-supported clinic 
that began providing care in 2002. NIMR offers comprehen-
sive HIV care services including HIV counseling and testing, 
ART provision, and on-site laboratory services (hematology, 
chemistries, CD4 cell count, and viral load). NIMR currently 
has 7,351 patients enrolled in HIV care.

Study Design

A prospective cohort study was conducted of patients who 
enrolled in the NIMR HIV clinic between November 2013 
and May 2014, were deemed ART-eligible, and completed 
the required counseling for ART initiation. Individuals were 
eligible for enrollment into the study if they (1) were at least 
18 years of age, (2) initiated ART 90 days prior to or post 
study enrollment, (3) were not pregnant, and (4) were fluent 
in English (the official language in Nigeria), Igbo, Yoruba, 
or Hausa (the primary languages spoken in Nigeria). At the 
time of the study, patients were considered eligible for ART 
if any of the following criteria were met: CD4 count below 
350 cells/mm3, WHO stage 3 or 4 disease, active tubercu-
losis, or required treatment for hepatitis B virus infection 
[25]. Eligible patients who consented to study participa-
tion were followed for 1 year, and completed comprehen-
sive questionnaires at baseline (study entry), 6 months, and 
12 months. Questionnaires were entered into a REDCap 
database. Psychological distress was assessed in addition to 
a range of socio-demographic factors. According to national 
guidelines, after ART initiation, patients were scheduled to 
be seen for adherence counseling, clinical examination, 
and tuberculosis (TB) symptom screening at 2, 4, 8, and 
12 weeks. Subsequently, patients were seen for ART pickup 
every 4 weeks, clinical examination and adherence coun-
seling every 12 weeks, and laboratory testing (including 
CD4 count and HIV viral load) every 24 weeks [25]. Clinical 
visit dates and CD4 count laboratory results were abstracted 
from the electronic medical record.

Data Elements

Psychological Distress  The primary outcome of interest 
for this analysis was psychological distress. Psychological 
distress was assessed using the World Health Organization 
20-item Self-Reporting Questionnaire (SRQ-20), a tool that 
has been validated for use in outpatient facilities located 
in low- and middle-income countries [24]. The SRQ-20 is 
designed to screen for psychiatric disturbance and incorpo-
rates questions about symptoms and problems likely to be 
present in individuals with common mental disorders such 
as depression and anxiety. Scores range from 0 to 20, with 
higher scores correlating with higher levels of distress and 
probable affective disorders [24]. Based on the application 
of this scale in similar geographic and clinical populations, 
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we defined psychological distress as clinically significant 
at a score ≥ 5 [25–27]. Suicidal ideation is assessed in the 
SRQ-20 through the question, “has the thought of ending 
your life been on your mind?” [24]. Psychological distress 
and suicidality were measured at baseline and at 12 months.

Demographic Characteristics  Individual-level demograph-
ics were collected from baseline questionnaires at study 
entry and included the following: (1) sex, (2) age at time of 
the study, (3) self-reported monthly income, (4) education 
(primary, secondary, tertiary, unknown), (5) marital status 
(single, married, separated, divorced, widowed, unknown). 
Additionally, self-reported HIV disclosure was assessed at 
baseline, 6 months, and 12 months.

Disclosure was defined as “before ART initiation” if 
patients had disclosed their HIV status at enrollment, “after 
ART initiation” if they reported not disclosing at baseline 
but had disclosed at the 6- or 12-month follow-up visit, or 
“never” if they did not report disclosure at all during the 
12-month follow-up period.

Clinical Measures  CD4 count was measured at baseline 
(within 90 days of study enrollment), and at 4-monthly inter-
vals in the first year on ART per clinic protocol as described 
above. CD4 data were used to define immunologic failure 
by either (1) decline in CD4 count below the baseline value 
(if baseline value was < 350 cells/µL3, this caveat was added 
given the threshold for ART initiation during the period of this 
analysis) or (2) CD4 count persistently less than 100 cells/µL3 
during the follow-up period. Clinic, laboratory, and pharmacy 
visit data were used to define retention. Retention in care was 
assessed in two ways: (1) care interruption, defined as hav-
ing a period 90 days or more without a clinic, pharmacy, or 
laboratory visit, but with return to care within the 12-month 
follow-up period; (2) loss to follow-up (LTFU), defined as 
having a period of 90 days or more without a clinic, phar-
macy, or laboratory visit, but without return to care within 
the 12-month follow-up period [28–32]. Given inconsistent 
availability of viral load data, this variable was not included.

Statistical Analysis

Baseline Demographic and Clinical Parameters  Baseline 
demographic and clinical parameters, including median age, 
sex, level of education, income (categorized as between $1 
and $5 USD/day, and > $5USD/day), marital status, and 
median CD4 count, were presented as frequencies and 
means across the entire cohort.

Disclosure and Distress over Time  Disclosure status and psy-
chological distress were summarized across the cohort at 
baseline (prior to ART initiation), 6 months, or 12 months 
after ART initiation according to the categorical definitions 

above. Change in individual distress symptoms (assessed 
via specific questions on the SRQ-20) at 6 and 12 months 
was assessed using McNemar’s tests for matched samples.

Prevalence and Predictors of Psychological Distress  We 
assessed demographic and clinical predictors of psycho-
logical distress at baseline and 6- and 12-month follow-up 
using logistic regression models for panel data (generalized 
estimating equations with robust standard errors). In these 
analyses, disclosure status (disclosed, did not disclose, or 
unknown disclosure) and CD4 count (< 200, ≥ 200, or not 
available) were time-varying and assessed at each time point 
(baseline, 6 months, and 12 months). We present unadjusted 
odds ratios (OR) and odds ratios adjusted for all predictors 
(aOR) with 95% confidence intervals (CI).

Association Between Psychological Distress Clinical Out‑
comes  Multivariate logistic regression models were used 
to assess the association between psychological distress and 
immunologic failure at 12 months, adjusting for sex, marital 
status, age, education, disclosure status, and baseline CD4 count. 
Adjusted odds ratios (aOR) and 95% confidence intervals (CIs) 
were presented. The impact of distress on care continuity was 
assessed in a multinomial logistic regression with a 3-level out-
come: continuous care vs. unplanned interruptions vs. lost to 
follow-up. Adjusted relative risk ratios (aRRR) and 95% CIs, 
adjusted for the same covariates, were reported. In the latter 
analysis, multiple imputation using chained equations was used 
to impute CD4 counts for 18 patients with missing values.

Sensitivity Analysis  To further explore the relationship 
between immunologic failure and psychologic distress, we 
created variables for immunologic failure at baseline and 
6 months (in addition to 12 months), and summarized preva-
lence of psychological distress by immunologic failure and 
disclosure status at each of these time points. Multivariable 
logistic regression for panel data was again used (gener-
alized estimating equations with robust standard errors) to 
assess the relationship between current immunologic failure 
and current psychological distress.

Statistical analysis was conducted with Stata Statistical 
Software (StataCorp. 2017. Stata Statistical Software: Release 
15. College Station, TX, USA).

Results

Cohort Description

 A total of 761 patients were screened. Seventy-four percent 
were eligible and could be linked to clinic data. Among this 
eligible population, the response rate for the 12-month sur-
vey was 86%, leaving 485 patients in the analysis cohort. 
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The median age was 38 years (IQR 33–46), 62% (n = 303) 
were female, 51% (n = 249) were married, and 84% (n = 407) 
had secondary or higher education. Among those who were 
married, 35% (n = 86) reported that their spouse was also 
living with HIV. Forty-two percent of the cohort made the 
equivalent of 1–5 USD per day, and 53% (n = 257) made > 5 
USD/day. Baseline CD4 count was < 200 cells/mL3 for 39% 
of patients (n = 189), and ≥ 200 cells/mL3 for 57% (n = 278) 
(Table 1). Patients who were excluded from the analysis 
due to missing 12-month follow-up data (n = 78) were less 
likely to report significant distress at 6 months (3% vs. 12%, 
p = 0.04) and were more likey to having missing monthly 
income data (13% vs. 5%, p = 0.025).

Disclosure and Distress in the First Year on ART​

Psychological distress was present in 3% of the cohort at 
baseline, 12% at 6-month follow-up, and 34% (n = 164) 
at 12-month follow-up (Fig. 1). Of the 20 items on the 
SRQ, there was an increased rate of positive screening on 
9 items between baseline and 12-month follow-up. Among 
these, four symptoms in particular became more present 

in the population over time. At the 12-month follow-up, 
93% of participants indicated feeling nervous, tense, or 
worried (vs. 66% baseline and 72% 6 months; p < 0.001), 
56% of respondents reported feeling unhappy (vs. 41% at 
baseline and 38% at 6 months; p < 0.001), 73% of partici-
pants reported finding it difficult to enjoy daily activities 
(vs. 8% baseline and 28% 6 months; p < 0.001), and 69% 
of participants found it difficult to make decisions (vs. 8% 
at baseline and 36% at 6 months; p < 0.001). No patients 
endorsed suicidality at baseline or 6 months, and only 1 
patient in the cohort endorsed suicidality at the 12-month 
follow-up.

Most patients (83%, n = 402) reported having disclosed 
their HIV status at study entry and an additional 8% 
(n = 37) disclosed late (by 6 or 12 months after enrollment). 
The remainder reported not disclosing (6%, n = 27) or did 
not respond to the disclosure item at follow-up (4%, n = 19) 
(Table 1). Among those who disclosed, participants most 
commonly reported disclosure to a significant other such 
as a spouse, boyfriend, or girlfriend (54%) and/or sibling 
(32%). Among those who disclosed early, 31% had psy-
chological distress 12 months after enrollment compared 
to 57% among those who disclosed late and 59% among 
those who never disclosed at all.

Factors Associated with Psychological Distress 
at 12‑Month Follow‑up

In univariate analysis, the odds of having clinically signifi-
cant psychological distress were higher at follow-up com-
pared to baseline: OR: 4.97, 95% CI: 2.72–9.07 at 6 months; 
OR: 18.55, 95% CI: 10.34–33.29 at 12 months. In addition, 
female sex (OR: 2.76, 95% CI: 1.97–3.88) and lack of dis-
closure (OR: 1.89, 95% CI: 1.24–2.88) were associated with 
increased odds of psychological distress, while being mar-
ried was associated with reduced odds of clinically signifi-
cant psychological distress (OR: 0.47, 95% CI: 0.35–0.63) 
(Table 2).

In multivariate analysis, the association of time since 
enrollment with greater psychological distress was undi-
minished (aOR: 6.91, 95% CI: 3.14–15.18 and aOR: 32.63, 
95% CI: 16.54–64.36 at 6- and 12-month follow-up, respec-
tively). Each decade increase in age was associated with 28% 
increased odds of clinically significant distress (aOR: 1.28, 
95% CI: 1.06–1.56). Females had nearly threefold greater 
odds of clinically significant distress than males (aOR: 2.89, 
95% CI: 1.93–4.33). Not having disclosed one’s HIV status 
was associated with increased odds of clinically signifi-
cant distress (aOR: 4.32, 95% CI: 2.48–7.51) compared to 
previous disclosure. Being married remained a significant 
protective factor in adjusted analysis (aOR 0.42, 95% CI 
0.30–0.61) (Table 2).

Table 1   Study population descriptive characteristics

IQR interquartile range, CI confidence interval

Age (median, IQR) 38 [33–46]
Female sex (no., %) 303 (62)
Marital status (no., %)
  Married 249 (51)
  Unmarried 236 (49)

Monthly income (no., %)
  180–29,999 (1–5 USD/day) 204 (42)
  ≥ 30000 (≥ 5 USD/day) 257 (53)
  Unknown 24 (5)

Education (no., %)
  None/primary 77 (16)
  Secondary/tertiary 407 (84)

Disclosure (no., %)
  Before ART initiation 402 (83)
  After ART initiation 37 (8)
  Never 27 (6)
  No follow-up* 19 (4)

CD4 count (cells/µL3)
  < 200 189 (39)
  ≥ 200 278 (57)
  Unknown 18 (4)

Clinically significant psychologic distress (%, 95% CI)
  Enrollment 2.7 (1.6–4.6)
  Month 6 12.0 (9.4–15.3)
  Month 12 33.8 (29.7–38.2)
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Disclosure, Age, Sex, and Psychological Distress

The highest prevalence of psychological distress at 
12 months was observed among females ≥ 35 years who 
disclosed their HIV status late or not at all. These women 
had a prevalence of clinically significant of psychological 
distress of 70% if unmarried, and 67% if married. In con-
trast, 27–29% of males ≥ 35 years who disclosed their HIV 
status early had psychological distress at 12 months (Fig. 2).

Retention in Care and Immunologic Failure

Eleven percent (n = 54) of patients had unplanned inter-
ruptions in care and 10% (n = 48) were lost to follow-up 
at 12 months. However, 12-month psychological distress 
was not significantly associated with care interruption or 
loss to follow-up over the 12-month study period (aRRR 
1.22, 95% CI 0.64–2.32 and aRRR 0.91, 95% CI 0.46–1.82, 
respectively) (Table 3). Among the 64% of patients with 
available CD4 data, 15% (n = 53) met WHO criteria for 
immunologic failure after 6–12 months on ART. Psycho-
logical distress at the end of the 12-month study period was 
significantly associated with risk of immunologic failure in 
both univariate (OR 2.42, 95% CI 1.52–3.85) and adjusted 
(aOR 2.22, 95% CI 1.31–3.76) analyses (Table 4). Addi-
tionally, in adjusted analysis, current immunologic failure 
was associated with increased odds of current distress (aOR 
2.44, 95% CI 1.63–3.68). Seventeen percent of indivuals 
with immunologic failure at 6 months and 48% of individu-
als with immunologic failure at 12 months had clinically 
significant distress (compared to 6% and 28% respectively 

Fig. 1   Psychological distress 
over time in a cohort newly 
engaged in HIV care. Psy-
chological distress, defined 
by a score ≥ 5 on the World 
Health Organization’s 20-item 
self-reporting questionnaire, 
was present in 3% of the cohort 
at baseline, 12% at 6-month 
follow-up, and 34% at 12-month 
follow-up

Table 2   Logistic regression model assessing predictors of psycholog-
ical distress 12 months after ART initiation

ART​ antiretroviral therapy, NGN Nigerian Naira, USD US dollar

OR 95% CI aOR 95% CI

Age (per decade change) 1.10 0.98–1.28 1.28 1.06–1.56
Sex
  Male 1 1
  Female 2.76 1.97–3.88 2.89 1.93–4.33

Marital status
  Unmarried 1 1
  Married 0.47 0.35–0.64 0.42 0.30–0.61

Monthly income (NGN)
  180–29999 1 1
  ≥ 30,000 (≥ 5 USD/

day)
0.88 0.65–1.19 1.08 0.76–1.55

  Unknown 1.41 0.92–2.16 1.66 0.92–3.00
Education
  None/primary 1 1
  Secondary/tertiary 0.71 0.49–1.01 0.83 0.51–1.33

Disclosure
  Yes 1 1
  No 1.89 1.24–2.88 4.32 2.48–7.51
  Unknown 0.18 0.02–1.34 0.09 0.01–0.84

CD4 count (cells/µL3)
  < 200 1 1
  ≥ 200 3.10 1.84–5.23 1.23 0.65–2.32
  Unknown 2.63 1.57–4.40 1.33 0.67–2.62

Follow-up
  Baseline 1 1
  6 months 4.97 2.72–9.07 6.91 3.14–15.18
  12 months 18.55 10.34–33.29 32.63 16.54–64.36
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in individuals without immunologic failure). At both time 
points, the prevalence of distress was higher among indi-
viduals with immunolgic distress who had not disclosed 
their HIV status compared to those who had (60% vs. 13% 
at 6 months, 83% vs. 47% at 12 months) (see Supplementary 
Tables).

Discussion

A prospective cohort of people newly enrolled in HIV care 
in a large treatment program in Lagos, Nigeria, was followed 
to assess psychological distress and found striking results. 
While only 3% of patients had showed an indication of 
psychological distress at treatment initiation, 34% reported 
clinically significant psychological distress at study end, 
representing greater than a 30-fold increased adjusted risk 
of distress after 12 months in care. Psychological distress at 
12 months was associated with a greater than twofold risk 
of immunologic failure and was most prevalent among older 
women who had not disclosed their diagnosis by the time 
they established care in the HIV clinic. While our data do 
not allow us to draw conclusions about the causal nature of 
immunologic failure and psychological distress, this finding 
is nevertheless salient in a region of the world with limited 
infrastructure for the provision of mental health service [33]. 
In Nigeria, in particular, it is estimated that fewer than 10% 
of individuals in need receive evidence-based mental health 
interventions [33, 34].

These findings add to the body of literature describing a 
high prevalence of psychological distress among PWH, and 
its association with poor HIV outcomes [18–20]. Many of 
these studies were cross-sectional in nature and reported a 
prevalence of psychological distress or depression ranging 
between 10 and 35% [8–12]. The longitudinal follow-up of 
the patients in the year following enrollment in HIV care 

suggests an important temporal component to the develop-
ment of psychological distress, likely driven by the compli-
cated psychosocial dynamics of living with an HIV diagno-
sis [35]. For some PLWH, the very act of taking ART itself 
serves as a constant reminder of HIV, shame, and internal-
ized stigma. In this way, though life-saving, longer time on 
HIV may also drive significant distress in some [36, 37]. It 
is important to note that this analysis was restricted to indi-
viduals who were eligible for and were prescribed ART at 
clinic enrollment. We did not have data on ART adherence 
(only on whether it was prescribed), so it is unclear if “time 
on ART” represented time on treatment, or simply duration 
of ART eligibility. As such, these findings cannot easily be 
attributable to sequelae from untreated HIV.

Despite increased prevalence of distress in the first year 
on ART, it was notable that only 1 patient in this cohort 
reported suicidal ideation (at 12 months, but not at baseline 
or 6 months). Accordingly, the prevalence of suicidality is 
much lower than in other reports from Nigeria and from sub-
Saharan Africa. One study from Lagos, Nigeria, reported 
a prevalence of SI of 7.25% in the general popilation; oth-
ers among PLWH in Nigeria have reported a wide range 
of suicidal ideation from as low as 3% to as high as 15% 
[12, 38, 39]. While the reasons for these differences are not 
entirely clear, several factors may contribute to these differ-
ences including differences in screening tools (none of these 
reports utilized the SRQ-20 to screen for mental disorders 
or suicidality), age differences in the chorots (suicidality 
was highest among the oldest patients), and other possible 
cultural differences impacting inhibitions around discuss-
ing mental health [40]. The potential intersecting stigma of 
reporting about suicidal thoughts while also contending with 
a new stigmatizing illness could also have influenced ascer-
tainment in our cohort of PLWH.

Several studies have described associations between 
psychological distress and depression on poor medication 

Disclosure* Age 
Female (n=303) Male (n=181) 

Unmarried Married Unmarried Married

Before 

ART- 

(n=402) 

<35 44% 22% 24% 0% 

>=35 48% 30% 33% 18% 

After 

ART/Never 

(n=64) 

<35 55%  17% 0% 

>=35 70% 67% 25% 29% 

Fig. 2   Psychological distress by demographic group. This heat map 
highlights differences in the prevalence of clinically significant psy-
chological distress among patient subgroups. The numbers in the 
cells reflect the percent of patients within each demographic and dis-

closure group who reported clinically significant psychological dis-
tress at 12 months. The cells are color-coded. Green cells indicate rel-
atively low and red cells indicate relatively high prevalence of distress
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adherence, and higher rates of virologic failure [18–20]. 
Conversely, others have described how adherence to ART 
may actually improve symptoms of depression and psycho-
logical distress by impacting metabolism of immunologi-
cally active amino acids [41, 42]. Poor medication adherence 
is a possible path to the increased risk of immunologic fail-
ure observed in the cohort [18, 43, 44]. Notably, we found 
that individuals with immunologic failure had a higher 
prevalence of psychological distress than those with bet-
ter disease control supporting that disease progression itself 
may be a source of distress. This relationship was exacer-
bated in PWH who had not disclosed their HIV status. Other 
potential contributors to poor immunologic function have 

Table 3   Association between psychological distress and care inter-
ruption or loss to follow-up 12 months after ART initiation in a Nige-
rian cohort

aRRR* 95% CI

≥ 1 interruptions in care
 12-month psychological distress
  No clinically significant distress 1.00
  Clinically significant distress 1.22 0.64–2.32
 Age (per decade change) 0.82 0.58–1.16
 Sex
  Male 1
  Female 0.59 0.32–1.12
 Marital status (no., %)
  Unmarried 1.00
  Married 1.13 0.60–2.15
 Monthly income (no., %)
  180–29999 1.00
  ≥ 30000 (≥ 5 USD/day) 0.68 0.37–1.26
  Unknown 0.32 0.04–2.53
 Education (no., %)
  None/primary 1.00
  Secondary/tertiary 0.65 0.31–1.39
 Disclosure (no., %)
  Before ART initiation 1.00
  After ART initiation/never 1.21 0.57–2.59
 CD4 count (cells/µL3)*
  < 200 1.00
  ≥ 200 1.04 0.57–1.90

Lost to follow-up
 12-month psychological distress
  No clinically significant distress 1.00
  Clinically significant distress 0.91 0.46–1.82
 Age (per decade change) 1.11 0.79–1.57
 Sex
  Male 1.00
  Female 0.54 0.27–1.09
 Marital status (no., %)
  Unmarried 1
  Married 0.64 0.32–1.26
 Monthly income (no., %)
  180–29999 1.00
  ≥ 30,000 (≥ 5 USD/day) 0.67 0.34–1.32
  Unknown 3.00 0.94–9.62
 Education (no., %)
  None/primary 1.00
  Secondary/tertiary 0.91 0.40–2.06
 Disclosure (no., %)
  Before ART initiation 1.00
  After ART initiation/never 1.08 0.46–2.52
 Stigma
  CD4 count (cells/µL3)*
   < 200 1.00

Table 3   (continued)

aRRR* 95% CI

   ≥ 200 0.40 0.21–0.75

*ARRR​ adjusted relative risk ratio

Table 4   Association between psychological distress and immuno-
logic failure 12 months after ART initiation in a Nigerian cohort

ART​ antiretroviral therapy

OR 95% CI aOR 95% CI

12-month psychological distress
  No clinically significant 

distress
1.00

  Clinically significant distress 2.42 1.52–3.85 2.22 1.33–3.76
Age (per decade change) 0.93 0.73–1.19 0.86 0.64–1.14
Sex
  Male 1.00 1.00
  Female 1.91 1.17–3.10 1.67 0.97–2.88

Marital status (no., %)
  Unmarried 1.00 1.00
  Married 0.97 0.62–1.52 1.46 0.85–2.49

Monthly income (no., %)
  180–29999 1.00 1.00
  ≥ 30000 (≥ 5 USD/day) 0.96 0.60–1.52 0.94 0.57–1.55
  Unknown 0.44 0.12–1.58 0.28 0.07–1.05

Education (no., %)
  None/primary 1.00 1.00
  Secondary/tertiary 0.88 0.48–1.62 0.79 0.40–1.55

Disclosure (no., %)
  Before ART initiation 1.00 1.00
  After ART initiation 1.71 0.79–3.70 1.45 0.63–3.44
  Never 1.71 0.59–4.95 1.08 0.34–3.42
  No follow-up 0.37 0.08–1.65 0.39 0.08–1.89

CD4 count (cells/µL3)
  < 200 1.00 1.00
  ≥ 200 2.71 1.61–4.57 2.40 1.40–4.14
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been described in this population. Indeed, people living with 
HIV, who have either depression or psychological distress, 
have been found to exhibit disease progression despite opti-
mal adherence to ART [45]. Potential mechanisms that have 
been proposed for poor immunologic function are increased 
cytotoxic CD8 T-cell activation, lower natural killer cell 
activity, and direct activity of stress hormones like corti-
sol and norepinephrine in the face of depression [46–49]. 
Regardless of the mechanism of poor immunologic func-
tion, untreated clinically significant distress in this setting 
may reflect an important threat to achieving both individual 
health and UNAIDS 95–95-95 goals. The overlapping bur-
den of COVID-19 and social isolation on a global scale may 
further exacerbate this threat [50].

While a very strong association between psychologi-
cal distress and immunologic failure was observed in the 
cohort, an association was not found between psychological 
distress and other important clinical outcomes, including 
interruptions in care and loss to follow-up as measures of 
retention in HIV care. However, other studies, including one 
from Rwanda, have reported up to a fourfold increased risk 
in the time to attrition from HIV care among individuals 
with untreated depression [51]. Interestingly, in Rwanda, 
the relationship between depression and attrition was not 
mediated by poor medication adherence, and may suggest a 
different causal relationship between depression or psycho-
logical distress and retention in care compared to depres-
sion and medication adherence [51]. While interaction in 
the clinic may itself be a source of distress and a reminder 
of one’s stigmatizing illness, with a patient-centered focus, 
the clinic may also be an important source of social support 
[52]. Additional consideration in this analysis may have been 
insufficient follow-up time to observe the impact of distress 
on engagement in care, as the highest prevalence of clini-
cally significant distress was found at 12 months—the end 
of the follow-up period.

Disclosure has been described as an unremitting social 
and psychological process of sharing critical health and per-
sonal information with others [53]. For PWH, this process 
may lead to either highly desired outcomes (social support, 
financial support, decreased disease transmission) or highly 
distressing outcomes (loss of employment, social isolation, 
stigma, physical abuse, discrimination) [53]. Consequently, 
the decision about if, when, and to whom one discloses is 
often a very challenging one. Most patients in the cohort 
(81%) had disclosed their HIV status by the time they 
enrolled in the study (within 90 days of establishing HIV 
care), but delays in disclosure over the year of follow-up 
were associated with a fourfold increased risk of psychologi-
cal distress. The magnitude of risk did not appear to differ 
among those who disclosed by 6 months or those who did 
not disclose at all during the follow-up period, compared 
to those who disclosed at baseline. Of individuals who did 

disclose their diagnosis at baseline, less than half reported 
to whom they disclosed. Among this subset of patients with 
available data, a spouse was the individual most commonly 
disclosed to person, followed by a sibling.

Findings about the frequency of disclosure are consistent 
with a meta-analysis on disclosure among PWH in Nigeria 
in which the prevalence of disclosure was 78% [53]. In the 
same study, the vast majority of people who disclosed their 
HIV status, about 78%, had a supportive response to their 
disclosure [53]. Such dynamics are not consistent across 
geographic and cultural contexts. For example, one qualita-
tive study from South Africa reported that no participants 
experienced a supportive reaction from their sexual partners 
upon disclosure [53, 54]. Nonetheless, these findings from 
Nigeria underscore the importance of encouraging and sup-
porting the disclosure process, perhaps early in the treatment 
course, as a potential mechanism for preventing psychologi-
cal distress.

Though the relationship between disclosure and social 
support may be complex, social support, or more impor-
tantly the lack thereof, is often negatively associated with 
a range of psychosocial outcomes including distress and 
stigma, as well as clinical outcomes such as medication 
adherence [8, 55]. One study from Ethiopia found that the 
relationship between social support and psychological dis-
tress was confounded by high levels of enacted stigma [8]. 
Another study in the USA found that depressive symptoms 
mediated the association between social support and HIV 
disclosure for women. However, among men, social support 
was associated with depressive symptoms, but not disclosure 
practices [55, 56]. While social support was not measured 
directly in the cohort, marital status may serve as a proxy 
for social support in this setting, as approximately half of 
the cohort was married, and a spouse was the person most 
often disclosed to. Additionally, about one-third of married 
individuals reported that his or her spouse was living with 
HIV. Positive support from a spouse might explain the strong 
protective effect of marital status in the cohort.

These data illuminate the complexity of the relation-
ship between social support, distress, and disclosure, but 
also highlight important gender differences in these charac-
teristics. In the general population, females have a greater 
risk of depression and affective disorders than males [57]. 
The same was observed in the cohort, where females had 
a nearly threefold increased risk of psychological distress 
than males, but limited data from other cohorts among PWH 
are mixed [58]. However, it is clear that there are important 
differences in coping mechanisms, and implications or effec-
tiveness of those coping mechanisms may explain some of 
the reasons that males and females report or face varying 
levels of depression and distress [56, 59]. One study from 
India found that seeking social support from others protected 
men from depression at all income levels, but only protected 
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high-income women [60]. Other studies suggest that females 
are more reliant on social support and have greater support 
systems than males [59].

This study has important strengths and weaknesses. In this 
observational cohort, the association between psychological 
distress and virologic control was unable to be assessed due 
to missing data on this clinical outcome. Immunologic failure 
was used as a surrogate, though the authors recognize this is 
an imperfect measure of disease control. The contribution of 
other important psychosocial factors, such as stigma, was una-
ble to be incorporated and did not allow for a full assessment 
of the future impact of increasing distress rates on clinical 
outcomes, or changes in distress over a longer time horizon. 
Our data were collected prior to Nigeria’s rollout of the test-
and-treat policy in 2016. The patients in our analysis were 
all eligible for ART under an earlier treatment paradigm and 
may have represented an overall sicker group. Patients with 
missing 12-month follow-up data comprised about 16% of the 
cohort, but were less likely to report clinically significant dis-
tress at 6 months which could impact our prevalence estimates 
for 12-month outcomes. Additionally, without data on treat-
ment adherence, we cannot assess the relationship between 
ART exposure and psychological distress. However, this study 
does have important strengths. The longitudinal design and 
time-varying assessments of disclosure provide a demonstra-
tion of the dynamic nature of psychological distress in relation 
to disclosure practices during the first year in HIV care.

In conclusion, this study adds to the growing body of lit-
erature underscoring the prevalence of psychological distress 
among PWH in SSA and its association with poor clinical 
outcomes. These findings demonstrate the urgency of inte-
grated mental health screening and treatment services to 
support those in need, to improve both mental health and 
HIV care outcomes in the most heavily burdened regions 
of the world. To guide these interventions, future studies 
should also investigate and contextualize how factors like 
ART adherence and time on ART impact mental health, and 
optimal methods for diagnosing distress and suicidality in the 
face of dual stigma. In our cohort, older women who have 
delayed disclosure were found to have an extraordinarily high 
prevalence of psychological distress and are an important 
target for intervention. The WHO has recommended task-
shifted mental health services in LMIC with limited infra-
structure [61]. Problem solving therapy has been evaluated 
successfully for this purpose and is able to address critical 
psychosocial drivers of distress, such as social support and 
disclosure, and have shown success among other populations 
in this setting [62, 63]. Incorporating such models into HIV 
care should be a critical objective for HIV treatment pro-
grams in Nigeria and other LMIC.
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