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Abstract
Introduction: Rapid antiretroviral treatment (ART) initiation reduces time from HIV infection to viral suppression, decreasing
HIV transmission risk. Mental health symptoms may influence timing of ART initiation. This study estimated the prevalence
of ART initiation at enrolment into HIV care and the relationship between mental health and ART initiation at enrolment into
HIV care.
Methods: We conducted interviews with 426 individuals initiating HIV care in Cameroon between June 2019 and
March 2020 to estimate the association between mental health and timing of ART initiation. Depression (Patient Health
Questionnaire-9; cut-point 10), anxiety (Generalized Anxiety Disorder-7; cut-point 10), post-traumatic stress disorder (PTSD)
(PTSD Checklist for DSM-5; cut-point 31) and harmful alcohol use (Alcohol Use Disorders Identification Test; cut-point 16)
were dichotomized to represent those with and without each exposure at first HIV care appointment. Date of ART initiation
(date ART prescribed) was ascertained from medical records. Separate multivariable log-binomial regression models were used
to estimate the association between mental health exposures and ART initiation at enrolment into care.
Results and discussion: Overall, 87% initiated ART at enrolment into HIV care. Approximately 20% reported depressive
symptoms, 15% reported PTSD symptoms, 12% reported anxiety symptoms and 13% reported harmful alcohol use. In mul-
tivariable analyses, individuals with moderate to severe depressive symptoms had 1.7 (95% confidence interval [CI] 1.1, 2.7)
times the prevalence of not initiating ART at enrolment into HIV care compared to those with no or mild depressive symp-
toms. Those with symptoms of PTSD, compared to those without, had 1.9 (95% CI 1.2, 2.9) times the prevalence of not
initiating ART at enrolment into HIV care. Symptoms of anxiety or harmful drinking were not associated with ART initiation
at enrolment into HIV care in multivariable models.
Conclusions: Symptoms of depression and PTSD were associated with lower prevalence of ART initiation at enrolment into
HIV care among this sample of individuals initiating HIV care in Cameroon under a “treat all” policy. Research should examine
barriers to timely ART initiation, whether incorporating mental health services into HIV care improves timely ART initiation,
and whether untreated symptoms of depression and PTSD drive suboptimal HIV care outcomes.
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1 INTRODUCT ION

The World Health Organization strongly recommends initia-
tion of antiretroviral treatment (ART) as soon as possible after
HIV diagnosis [1]. Rapid ART initiation has been associated
with improved linkage to and retention in care and reduced
time from HIV infection to viral suppression, thereby lowering
the risk of HIV transmission, though evidence is mixed across
sub-Saharan Africa (SSA) [2–4].

“Treat all” policies, in which all people living with HIV
(PLWH) are eligible to initiate ART as soon as possible after
diagnosis, have been widely implemented throughout SSA.
Despite such policies, delays in ART initiation persist [5–7].
Cameroon began implementation of a national “treat all” pol-
icy in 2016. Approximately 500,000 people are living with
HIV throughout Cameroon, representing 3% of adults [8].
Cameroon remains far from achieving the UNAIDS 95-95-95
goals, with 74% of PLWH on ART [8].
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Little is known about factors associated with rapid ART ini-
tiation throughout SSA, including in Cameroon. Mental health
disorders are among the most common comorbidities among
PLWH and have been associated with suboptimal outcomes
throughout the HIV care cascade, including delayed ART ini-
tiation [9–11]. However, the extent to which mental health
symptoms are associated with rapid ART initiation in the con-
text of treat all implementation in resource-limited settings
remains largely unexamined. Greater understanding of the
relationship between mental health and the timing of ART ini-
tiation can inform strategies to increase more timely ART ini-
tiation and has the potential to improve the health and well-
being of PLWH with co-morbid mental health disorders.

This study aimed to estimate the: (1) prevalence of ART
initiation at enrolment into HIV care and (2) relationship
between mental health symptoms and ART initiation at enrol-
ment into HIV care among a cohort of PLWH in Cameroon.

2 METHODS

2.1 Data collection

Data were collected from in-person interviews with 426 indi-
viduals initiating HIV care at three urban HIV treatment clin-
ics in Cameroon between June 2019 and March 2020. Study
sites were selected because they were participating in the
Central Africa International epidemiology Databases to Eval-
uate AIDS (CA-IeDEA) Cameroon study. IeDEA is a research
consortium established to collect and harmonize global HIV
data [12]. Individuals were eligible to participate if they were
21 years or older and newly enrolling in HIV care at one of
the three HIV clinics. Data collection consisted of one struc-
tured interview, which included questions on mental health
and substance use and was conducted by a trained research
assistant. Study participants also had their CD4 cell counts
measured at the HIV care facility within 2 weeks of enrol-
ment into HIV care. This study was approved by the Institu-
tional Review Board at the University of North Carolina at
Chapel Hill and the National Ethical Committee of Research
for Human Health in Cameroon. All participants provided
written informed consent.

2.2 Measures

2.2.1 ART initiation at enrolment into HIV care

Individuals who initiated ART on the same day they enrolled
in HIV care were categorized as having initiated ART at enrol-
ment into HIV care. Individuals who initiated ART one or
more days after enrolment into HIV care were categorized as
not having initiated ART at enrolment in HIV care.

2.2.2 Depressive symptoms

Depressive symptoms were assessed with the Patient Health
Questionnaire-9 (PHQ-9), a 9-item screener that assesses the
presence of depressive symptoms within the last 2 weeks
[13]. Scores of 10 or greater are commonly considered an
indication of moderate to severe depressive symptoms [13].
The PHQ-9 has been previously validated with PLWH in SSA
[14–16].

2.2.3 Anxiety symptoms

Anxiety symptoms were assessed with the Generalized Anxi-
ety Disorder-7 (GAD-7), a 7-item screener that assesses the
presence of anxiety symptoms within the past 2 weeks [17].
Scores of 10 or greater are commonly considered an indica-
tion of moderate or severe anxiety symptoms. The GAD-7 has
been validated in clinical and research environments across
cultural settings, including among a primary care population
with a high prevalence of HIV in SSA [18–20].

2.2.4 Post-traumatic stress disorder symptoms

Post-traumatic stress disorder (PTSD) symptoms were
assessed with the PTSD Checklist for DSM-5 (PCL-5), a 20-
item screener that assesses the presence of PTSD symptoms
in the past month [21]. Scores of 31 or greater are indica-
tive of probable PTSD [22]. The PCL-5 has been validated
across a range of cultural settings, including among a primary
care population with a high prevalence of HIV in Zimbabwe
[23–25].

2.2.5 Alcohol use

Alcohol use was measured using the 10-item Alcohol Use
Disorders Identification Test (AUDIT) [26]. Scores of 16 or
greater were considered indicative of harmful drinking or
potential alcohol use disorder. This scale has been validated
and used in populations with high HIV prevalence in SSA
[27,28].

2.2.6 Symptoms of depression, anxiety or PTSD

We created a dichotomous variable to represent individuals
with and without symptoms of depression, anxiety or PTSD
(0 = screened negative for symptoms of depression, anxiety
and PTSD; 1 = screened positive for symptoms of depression,
anxiety or PTSD).

2.2.7 Symptoms of depression, anxiety, PTSD or
harmful alcohol use

We created a dichotomous variable to represent individuals
with and without symptoms of depression, anxiety, PTSD or
harmful alcohol use (0 = screened negative for symptoms
of depression, anxiety, PTSD and harmful alcohol use; 1 =
screened positive for symptoms of depression, anxiety, PTSD
or harmful alcohol use).

Socio-demographic characteristics explored included age,
gender, education, relationship status, employment, time away
from home and number of children.

2.2.8 Missing CD4 data

Approximately midway through data collection (November
2019), CD4 testing ceased being available at two of the
health facilities at which this survey was conducted. As a
result, CD4 cell count was missing for 180 (42%) study par-
ticipants.
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Table 1. Characteristics of 420 people living with HIV newly initiating HIV care in Cameroon by ART initiation at enrolment into

HIV care

ART initiation at enrolment

into HIV care

Total sample

n = 420N (%)

Yes,

n = 365N (%)

No,

n = 55N (%) p-value

Gender

Men 174 (41.4) 150 (41.1) 24 (43.6) 0.72

Women 246 (58.6) 215 (58.9) 31 (56.4)

Age in years

21–39 246 (58.6) 218 (59.7) 28 (50.9) 0.22

40+ 174 (41.4) 147 (40.3) 27 (49.1)

Education

None 30 (7.1) 26 (7.1) 4 (7.3) 0.66

Primary 214 (51.0) 183 (50.1) 31 (56.4)

Secondary 176 (41.9) 156 (42.7) 20 (36.4)

Religion

Catholic 155 (36.9) 142 (38.9) 13 (23.6) 0.07

Protestant 137 (32.6) 119 (32.6) 18 (32.7)

Born again Christian/Evangelical 90 (21.4) 72 (19.7) 18 (32.7)

Other 38 (9.0) 32 (8.8) 6 (10.9)

Relationship status

Single 175 (41.7) 154 (42.2) 21 (38.2) 0.57

Partnered 245 (58.3) 211 (57.8) 34 (61.8)

Number of childrena

0 79 (18.9) 67 (18.4) 12 (22.2) 0.50

1+ 339 (81.1) 297 (81.6) 42 (77.8)

Away from home >1 month in past year

Yes 163 (38.8) 134 (36.7) 29 (52.7) 0.02

No 257 (61.2) 231 (63.3) 26 (47.3)

Employment status

Working for pay 271 (64.5) 240 (65.8) 31 (56.4) 0.17

Not working for pay 149 (35.5) 125 (34.2) 24 (43.6)

Median days to ART initiation, (IQR), [range] 0, (0–0), [0–34] 0 (0–0), [0–0] 2,(1–7), [1–34] <0.0001

Median CD4 at engagement in

HIV care (IQR), cells/μLa
192 (99–322) 192 (93–326) 190.5

(120–315)

0.93

aMissing: Number of children n = 2; CD4 at engagement in HIV care n = 180.
Abbreviations: ART, antiretroviral treatment; HIV, human immunodeficiency virus; IQR, interquartile range.

2.3 Data analysis

Univariate analyses were conducted to assess the prevalence
of ART initiation at enrolment into HIV care. Bivariate analy-
ses between each mental health exposure and ART initiation
at enrolment into HIV care were conducted using Pearson
chi-squared tests. Wilcoxon rank-sum tests were conducted to
compare median CD4 cell count at engagement in HIV care
among those with and without ART initiation at enrolment
into HIV care. Separate multivariable log-binomial regression
models were used to estimate the prevalence ratio of each
mental health exposure with ART initiation at enrolment into
HIV care as well the association between any mental health
exposure assessed and ART initiation at enrolment into HIV

care. All adjusted analyses controlled a priori for age, gender
and health facility [29].

3 RESULTS AND DISCUSS ION

A total of 426 individuals enrolled in the study. Timing of
ART initiation was available for 420 participants. Among
420 included participants, 59% (n = 246) were women
(Table 1). Overall, 87% (n = 365) of participants initiated ART
at enrolment into HIV care. It is worth noting that among
those who delayed ART initiation, most (75%) subsequently
initiated ART within 1 week of HIV care engagement and,
thus, may not have experienced a clinically meaningful delay
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Table 2. Mental health symptoms and ART initiation at enrolment into HIV care among 420 people living with HIV newly initiat-

ing HIV care in Cameroon

ART initiation at enrolment into

HIV care

Total sample

n = 420N (%)

Yes,

n = 365N (%)

No,

n = 55N (%)

Bivariate PR

(95% CI)

Multivariablee

aPR (95% CI)

Depressiona

No/mild symptoms 331 (80.0) 299 (83.1) 32 (59.3) REF REF

Moderate/severe symptoms 83 (20.0) 61 (16.9) 22 (40.7) 2.74 (1.68, 4.46) 1.68 (1.05, 2.67)

PTSDb

No probable PTSD 344 (84.5) 312 (88.1) 32 (60.4) REF REF

Probable PTSD 63 (15.5) 42 (11.9) 21 (39.6) 3.58 (2.22, 5.79) 1.86 (1.18, 2.92)

Anxietyc

No/mild symptoms 359 (88.0) 316 (89.3) 43 (79.6) REF REF

Moderate/severe symptoms 49 (12.0) 38 (10.7) 11 (20.4) 1.87 (1.04, 3.38) 1.34 (0.75, 2.38)

Harmful alcohol used

No 362 (86.6) 315 (86.8) 47 (85.4) REF REF

Yes 56 (13.4) 48 (13.2) 8 (14.6) 1.10 (0.55, 2.20) 0.86 (0.45, 1.63)

Symptoms of depression, PTSD or

anxiety

No 280 (70.7) 256 (74.8) 24 (44.4) REF REF

Yes 116 (29.3) 86 (25.2) 30 (55.6) 3.02 (1.85, 4.93) 1.91 (1.17, 3.12)

Symptoms of depression, PTSD,

anxiety or harmful alcohol use

No 242 (61.1) 222 (64.9) 20 (37.0) REF REF

Yes 154 (38.9) 120 (35.1) 34 (63.0) 2.67 (1.60, 4.47) 1.69 (1.04, 2.74)

Note: Missing: depression n = 6; PTSD n = 13; anxiety n = 12; harmful alcohol use n = 2; Depression, PTSD or anxiety n = 24; depression,
PTSD, anxiety or harmful alcohol use n = 24.
aModels include depression, but not anxiety, PTSD or harmful alcohol use.
bModels include PTSD, but not depression, anxiety or harmful alcohol use.
cModels include anxiety, but not depression, PTSD or harmful alcohol use.
dModels include harmful alcohol use, but not depression, anxiety or PTSD.
eModels adjusted for age, gender and health facility.

in ART initiation. Among individuals for whom CD4 data were
available, median CD4 cell count did not differ meaningfully
between those with and without ART initiation at enrolment
into HIV care. Approximately 20% (n = 83) of participants
reported symptoms of depression, 15% (n = 63) reported
symptoms of PTSD, 12% (n = 49) reported symptoms of
anxiety and 13% (n = 56) of participants reported symptoms
of harmful alcohol use (Table 2).

Symptoms of depression and PTSD were associated with
delayed ART initiation (i.e. not the same day as enrolment
into HIV care). Specifically, in multivariable analyses, indi-
viduals with moderate to severe depressive symptoms had
1.7 (95% confidence interval [CI] 1.1, 2.7) times the preva-
lence of delayed ART initiation compared to those with no
or mild depressive symptoms (Table 2). Similarly, individuals
with symptoms of PTSD had 1.9 (95% CI 1.2, 2.9) times the
prevalence of delayed ART initiation compared to those with-
out symptoms of PTSD. Taken together, individuals with symp-
toms of depression, anxiety or PTSD had 1.9 (95% CI 1.2,
3.1) times the prevalence of delayed ART initiation compared
to those without symptoms of any of these disorders. Simi-

larly, individuals with symptoms of depression, anxiety, PTSD
or harmful alcohol use had 1.7 (95% CI 1.0, 2.7) times the
prevalence of delayed ART initiation compared to those with-
out symptoms of any of these disorders. In multivariable anal-
yses, symptoms of harmful alcohol use and symptoms of mod-
erate or severe anxiety were not meaningfully associated with
timing of ART initiation (harmful alcohol use: adjusted preva-
lence ratio [aPR] 0.9 (95% CI 0.4, 1.6); anxiety: aPR 1.3 (95%
CI 0.7, 2.4)).

The mechanisms through which symptoms of depression
and PTSD may influence timing of ART initiation are unclear.
In particular, the extent to which delayed ART initiation among
individuals with depression or PTSD symptoms in this sam-
ple was a result of patient- versus provider-level decisions,
or both, is unknown. For example, it is possible that delayed
ART initiation among patients with depression or PTSD was
related to lower levels of patient readiness to initiate ART
among PLWH with these symptoms. It is also possible that
lower prevalence of ART initiation at enrolment into HIV care
among PLWH with symptoms of depression or PTSD was
influenced by providers’ perceptions of patient readiness or
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concerns about patients’ physical or mental health. Future
research should examine system-, provider- and patient-level
barriers to ART initiation at enrolment into HIV care. The
extent to which incorporating mental health services into HIV
care may facilitate more timely ART initiation should be inves-
tigated.

Symptoms of anxiety and harmful alcohol use were not
associated with ART initiation at enrolment into HIV care in
multivariable analyses. While research remains limited, our
findings are similar to those with PLWH in Ethiopia that found
that alcohol use was not associated with same-day ART ini-
tiation in multivariable models [7]. It is possible that cul-
tural norms related to alcohol use influence providers’ deci-
sions to screen for or address alcohol use among patients
and providers’ decisions about initiating ART among PLWH
who report harmful alcohol use. Future research examining
the relationship between cultural norms, alcohol use and ART
initiation is warranted. The authors are not aware of previ-
ous research that examined the relationship between anxi-
ety and ART initiation at enrolment into HIV care. However,
one study with men who have sex with men in China found
that anxiety was associated with earlier ART initiation [29].
Anxiety disorders are generally less likely to be recognized
and treated compared to depression and PTSD [30]. The rela-
tionship between anxiety and timing of ART initiation may be
influenced by limited recognition and diagnosis of anxiety dis-
orders among providers.

Potential mediating or modifying factors, such as self-
efficacy, that influence the relationship between symptoms of
depression or PTSD and ART initiation should be examined.
Much research on timing of ART initiation has focused on the
relationship between socio-demographic factors and ART ini-
tiation. For example, among PLWH in South Africa, women
were more likely than men to initiate ART on the same day as
diagnosis, while older individuals were less likely than younger
adults to initiate ART on the same day as diagnosis [31]. How-
ever, neither age nor gender was associated with the preva-
lence of ART initiation at enrolment into HIV care in the cur-
rent study.

This study has limitations worth noting. All data were col-
lected at enrolment into HIV care. Because date of first HIV-
positive diagnosis was not available, the current analysis could
not examine the relationship between timing of HIV diagno-
sis and ART initiation at enrolment into HIV care. The extent
to which ART initiation at enrolment into HIV care differs
between those who are and are not newly diagnosed warrants
further investigation. Further, data were collected from three
urban hospital-based HIV treatment clinics in Cameroon and
may not be generalizable to other populations or settings.

4 CONCLUS IONS

Although ART initiation at enrolment into HIV care was com-
mon among this sample of PLWH in Cameroon, approxi-
mately one in seven individuals experienced delayed ART ini-
tiation. Individuals with symptoms of depression and PTSD
at entry into HIV care were more likely to experience loss
to care and/or delayed ART initiation. Greater understand-
ing of mechanisms through which depression and PTSD may

influence timing of ART initiation is warranted. Research into
multilevel barriers to rapid ART initiation and the extent to
which these barriers influence the relationship between men-
tal health and ART initiation at enrolment into HIV care is
needed.
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