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Delays in diagnosis and linkage to HIV care persist among people living with HIV (PLWH),

even after expanded access to ART worldwide. Mental health may influence timely linkage to
HIV care. Greater understanding of the relationship among gender, mental health, and delayed
linkage to HIV care can inform strategies to improve the health of PLWH. We interviewed 426
PLWH initiating HIV care in Cameroon between June 2019 and March 2020 to estimate the
prevalence of depression, anxiety, and post-traumatic stress disorder (PTSD) and the association
between mental health and entry into care with advanced HIV. Separate multivariable log binomial
regression models were used to estimate the association between mental health exposure and entry
into HIV care with advanced HIV. Stratified analyses were used to assess effect modification by
gender. Approximately 20, 15, and 12% of participants reported symptoms of depression, PTSD,
and anxiety, respectively. The prevalence of mental health symptoms did not vary significantly by
gender. Overall, 53% of participants enrolled in HIV care with advanced HIV: 51% of men and
54% of women. Screening positive for one of the mental health disorders assessed was associated
with greater prevalence of enrollment with advanced HIV among men, but not among women.
Future research should examine gender-specific pathways between mental health symptoms and
entry into care with advanced HIV, particularly for men in Cameroon. The extent to which
untreated mental health symptoms drive gender disparities throughout the HIV care continuum
should be explored further.
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Introduction

The World Health Organization recommends that all people living with HIV (PLWH)
receive lifelong antiretroviral therapy (ART) as soon as possible after diagnosis, a strategy
known as ‘treat all’ [1]. Initiating treatment as soon as possible after HIV diagnosis has
been associated with improved health outcomes for PLWH and reduced HIV transmission
[2-4]. The Joint United Nations Programme on HIV/AIDS (UNAIDS) has established
worldwide goals of having 95% of PLWH diagnosed, 95% of those diagnosed on ART,
and 95% of those on ART virally suppressed . Despite widespread implementation of treat
all policies throughout sub-Saharan Africa, delays in diagnosis and linkage to HIV care
persist and threaten the widespread success of treat all implementation and achievement
of these goals. Delays in diagnosis and linkage to HIV care have individual and public
health consequences [5, 6]. At the individual level, late entry into HIV care has been
associated with increased risk of ART resistance and HIV-related mortality [7-9]. At the
population level, late entry into HIV care increases the risk of HIV transmission [10]. The
reasons people delay or avoid HIV care are often culture- and context-specific. However,
in settings throughout sub-Saharan Africa, late entry into care has been associated with
sociodemographic characteristics, including age, gender, and education, as well as with
psychosocial stressors, such as HIV-related stigma and social support [11-13]. Greater
understanding of barriers to timely diagnosis and engagement in HIV care in the context of
treat all implementation is essential to improve the health and well-being of PLWH.
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The HIV care continuum is a public health model indicating the sequence of steps that
PLWH move through from HIV diagnosis to viral suppression, including linkage to HIV
care, ART initiation, and retention in HIV care. Gender disparities have been consistently
documented throughout the HIV care continuum across sub-Saharan Africa [14-16].
Compared to women, men living with HIV in sub-Saharan Africa are less likely to have
been diagnosed, initiate ART, be virally suppressed, and report optimal ART adherence
[14, 16-18]. Research focused on understanding gender disparities throughout the HIV care
continuum has largely focused on the gendered nature of health services [17, 19]. That is,
health services have traditionally focused largely on maternal and child health concerns,
resulting in services that are or are perceived to be primarily oriented toward women [17,
19]. Greater understanding is needed regarding the extent to which other known barriers
to optimal HIV outcomes, especially mental health-related barriers, contribute to gender
disparities in HIV care continuum outcomes.

Mental health disorders are common among PLWH. While estimates vary across studies and
populations, depression, anxiety, and post-traumatic stress disorder (PTSD) are commonly
experienced among PLWH and more commonly experienced among PLWH compared to
the general population [20-25]. Depression is the most prevalent mental health disorder
among PLWH. Estimates of depressive symptoms among PLWH in sub-Saharan Africa
have ranged between 14 and 32% [22]. Mental health disorders have been associated with
suboptimal outcomes throughout the HIV care continuum, including delayed diagnosis and
linkage to HIV care [20, 26-28]. However, little is known about the extent to which gender
modifies the relationship between mental health and HIV care outcomes. Much research
into the relationship between mental health and HIV care outcomes has been conducted
with gender-specific populations (e.g., women living with HIV, men who have sex with men
and are living with HIV), precluding the examination of modification by gender [29-32].
Among studies that have included men and women living with HIV, few have examined

the extent to which gender modifies the relationship between mental health and HIV care
outcomes [26, 33, 34]. In addition, much of our understanding of the relationship between
mental health and HIV care continuum outcomes is informed by research conducted prior
to widespread implementation of treat all policies. Prior to treat all policy implementation,
most resource-limited settings implemented CD4-based treatment policies in which ART
was available only to PLWH with CD4 cell counts below a specific threshold or PLWH who
met other eligibility criteria (e.g., pregnancy). The population targeted by treat all policies
(i.e., all PLWH) differs from the population targeted by CD4-based treatment policies in
meaningful ways (e.g., less likely to feel unwell). Given the prevalence of mental health
disorders among PLWH, the relationship between mental health and HIV care outcomes,
gender disparities throughout the HIV care continuum, and widespread implementation of
treat all policies, a more nuanced understanding of the intersection of mental health, gender,
and HIV care outcomes in the context of national treat all implementation is warranted.

Approximately 540,000 people are living with HIV throughout Cameroon, representing
3.6% of the adult population [35]. Cameroon remains one of the countries in sub-Saharan
Africa furthest from achieving the UNAIDS 95-95-95 goals, with 74% of PLWH knowing
their HIV status and 52% of PLWH on ART [35]. Similar to many other sub-Saharan
African settings, the prevalence of HIV is higher among women than men in Cameroon

AIDS Behav. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Parcesepe et al.

Methods

Page 4

(4.2% vs. 2.0%, respectively) [35]. However, among PLWH in Cameroon, men are less
likely than women to be receiving ART (56% vs. 67%, respectively) and are more
likely than women to die from HIV-related causes [35]. ART is available free-of-charge
at all levels of the health system in Cameroon. The government of Cameroon began
implementation of ‘treat all’ policies in 2016. However, little is known about the impact
of mental health disorders on entry into care with advanced HIVV among PLWH since
implementation of ‘treat all’ policies throughout Cameroon.

This work assessed the prevalence of symptoms of depression, anxiety, and PTSD and the
relationship between symptoms of these disorders and entry into care with advanced HIV,

a measure reflecting the suboptimal care continuum outcomes of delayed diagnosis and
linkage to care. The extent to which gender modified the relationship between mental health
symptoms and entry into care with advanced HIV was also explored.

Data Collection

Measures

Data were collected from in-person interviews with 426 individuals newly initiating HIV
care at three HIV treatment clinics in Cameroon between June 2019 and March 2020.
Study sites were selected because they were participating in the Central Africa International
epidemiology Databases to Evaluate AIDS (CA-leDEA) Cameroon study. leDEA is a
research consortium established with funding from the National Institute of Allergy and
Infectious Diseases to collect and harmonize global HIV data [36]. All study sites provide
outpatient HIV care and treatment services. 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.
Individuals transferring care were ineligible. Data collection consisted of one structured
interview conducted by a trained research assistant and included questions on mental health,
substance use, psychosocial stressors, and sociodemographics. Research assistants were
fluent in English and French. Interviews were conducted in English or French, based on the
preference of the participant. Study participants also had their CD4 cell counts measured

at the HIV care facility within two weeks of enrollment into HIV care. This study was
approved by the Institutional Review Board at the University of North Carolina at Chapel
Hill and from the National Ethical Committee of Research for Human Health in Yaoundé,
Cameroon. All participants provided written informed consent.

Depressive Symptoms—Depressive symptoms were assessed with the Patient Health
Questionnaire-9 (PHQ-9) [37]. The PHQ-9 is a 9-item screener that assesses the presence
of depressive symptoms within the last two weeks. Scores for the PHQ-9 range from 0 to
27. Scores of 10 or greater are commonly considered as an indication of a likely depressive
disorder [37]. The PHQ-9 has been previously validated in French and with PLWH in
sub-Saharan Africa [38-41].

Anxiety Symptoms—Anxiety symptoms were assessed with the General Anxiety
Disorder-7 (GAD-7) [42]. The GAD-7 is a 7-item screener that assesses the presence of
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anxiety symptoms within the past two weeks. Scores for the GAD-7 range from 0 to 21.
Scores of 10 or greater are commonly considered as an indication of moderate or severe
anxiety symptoms. The GAD-7 has been validated in French and in clinical and research
environments in a range of cultural settings, including among a primary care population with
a high prevalence of HIV in sub-Saharan Africa [43-46].

Post-traumatic Stress Disorder Symptoms—~Post-traumatic stress disorder (PTSD)
symptoms were assessed with the PTSD Checklist for DSM-5 (PCL-5) [47]. The PCL-5is

a 20-item screener that assesses the presence of PTSD symptoms in the past month. Scores
range from 0 to 80. Scores of 31 or greater are indicative of probable PTSD [48]. The PCL-5
has been validated in French and across a range of cultural settings, including among a
primary care population with a high prevalence of HIV in Zimbabwe [49-51].

Any Mental Health Disorder—Individuals who screened positive for a likely depressive
disorder, moderate or severe or anxiety symptoms, or probable PTSD were categorized as
screening positive for one or more of the mental health disorders assessed. Individuals who
screened negative for a likely depressive disorder, moderate or severe anxiety symptoms,
and probable PTSD were categorized as screening negative for all mental health disorders
assessed.

Entry Into Care with Advanced HIV—CDA4 cell count was measured for each
participant at the HIV care facility within two weeks of study enrollment. Entry into care
with advanced HIV was defined as having a CD4 cell count below 200 cells/pL.

Household Hunger—Household hunger was assessed using the Household Hunger Scale
which was developed and validated to measure a household’s ability to access food within
the last 30 days [52]. This scale consisted of three questions about household hunger in

the past 30 days: was there ever no food to eat of any kind in your house because of lack

of resources to get food, did you or any household member go to sleep at night hungry
because there was not enough food, did you or any household member go a whole day and
night without eating anything because there was not enough food. If participants responded
affirmatively to any question, they were asked about frequency of the occurrence. Responses
indicating the event never occurred received a score of 0, responses indicating the event
occurred “Rarely/Sometimes” received a score of 1, and responses indicating the event
occurred “Often” received a score of 2, yielding an overall scale score ranging from 0 to 6.
Scores of 2 and greater were considered indicative of moderate to severe household hunger
[53].

Sociodemographic Characteristics—Sociodemographic characteristics explored
included age, gender, education, relationship status, employment, and number of children.

Data Analysis

Univariate analyses were conducted to assess the prevalence of symptoms of depression,
anxiety, and PTSD, overall and separately by gender. Bivariate analyses between each
mental health exposure (i.e., depression, anxiety, PTSD) and entry into care with advanced

AIDS Behav. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Parcesepe et al.

Page 6

HIV were conducted using Pearson chi-squared tests. Among the entire sample population,
separate multivariable log binomial regression models were used to estimate the association
of each mental health exposure with entry into care with advanced HIV. Stratified analyses
were used a priori to assess effect measure modification by gender. All adjusted analyses
controlled for age. Relationship status was highly correlated with age and not included in
multivariable analyses. All analyses adjusted for clustering by health facility.

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 183 (43%) study participants.
Multiple imputation was used to account for missingness of entry into care with advanced
HIV under the assumption that these data were missing at random. Pearson’s chi-squared
tests were used to identify measured covariates associated with entry into care with
advanced HIV in the complete case analysis and measured covariates associated with
missingness. One hundred imputations were conducted using the monotone logistic method
for each of the three exposure/outcome relationships of interest (i.e., depression, anxiety, and
PTSD and entry into care with advanced HIV.) Each separate imputation model included
the exposure, age (operationalized as 21-39 or 40 years or older), clinic, an interaction term
between gender and the exposure (to allow for stratification of effect estimates by gender),
and three auxiliary variables, each of which was independently associated with entry into
care with advanced HIV in bivariate analyses. Estimates obtained from the imputed datasets
were combined and summarized using standard multiple imputation techniques.

Multivariable Analysis

Results

Log binomial regression was used to estimate unadjusted and adjusted associations between
each exposure and entry into care with advanced HIV. These estimates were compared to
estimates obtained from the complete case analysis (See supplementary material).

A total of 426 individuals were included in this analysis. Most study participants were
women (59%; n = 250), between 21 and 39 years of age (58%; n = 249) and currently

in a relationship (58%; n = 249) (Table 1). The majority of participants had some formal
education, with 42% (n = 177) having completed secondary school or higher. The majority
of participants (81%; n = 345) had at least one child and were working for pay (65%;

n = 275). Twenty-eight percent (n = 119) of participants reported moderate or severe
household hunger. Men were more likely than women to be in a relationship (65% vs. 53%,
respectively) and more likely to be working for pay (74% vs. 58%, respectively).

Approximately 20% (n = 86), 15% (n = 64), and 12% (n = 51) of participants reported
symptoms of depression, PTSD, and anxiety, respectively (Table 2). Approximately 30%

(n = 119) of participants screened positive for at least one mental health disorder assessed.
The prevalence of depression, PTSD, and anxiety symptoms did not differ significantly by
gender. Similarly, the severity of depression, PTSD, and anxiety symptoms did not differ
significantly by gender (data not shown). That is, among individuals who reported moderate
or severe depressive symptoms, the mean PHQ-9 score was not significantly different among
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men compared to women (14.3 vs. 13.1, respectively). Findings were also similar when
comparing mean GAD-7 and PCL-5 scores between men and women (GAD-7: 12.1 vs.
12.9; PCL-5: 43.6 vs. 43.6, respectively).

Among participants for whom CD4 at enrollment into care was available (n = 243), entry
into HIV care with advanced HIV was common, with 53% (n = 128) of participants entering
care with a CD4 cell count less than 200 cells/uL (Table 3) and 79% entering care with a
CDA4 cell count under 350 cells/uL. The prevalence of advanced HIV at care entry was not
significantly different by gender (51% among men compared to 54% among women).

Analysis Using Multiple Imputation

In the analysis using multiple imputation, among the entire study population, no significant
association was observed between depression, anxiety, or PTSD symptoms and advanced
HIV at care entry (Table 4). However, among men, adjusted prevalence of advanced HIV

at entry into care with moderate or severe depressive symptoms was 1.7 [95% Confidence
Interval (CI) 1.1, 2.6] times that among men with no or mild depressive symptoms. In
addition, the prevalence of advanced HIV at entry into care among men who screened
positive for any mental health disorder assessed was 1.7 (95% CI 1.1, 2.7) times that of men
who screened negative for all mental health disorders assessed. Among men, no significant
association was observed between anxiety or PTSD and advanced HIV at care entry. Among
women, no significant association was observed between anxiety, PTSD, depression, or any
mental health disorder assessed and advanced HIV at care entry.

Complete Case Analysis

Similar to findings using multiple imputation, among the entire study population, no
significant association was observed between anxiety or PTSD and advanced HIV at
care entry. However, in the complete case analysis, among the entire population, the
adjusted prevalence of advanced HIV at care entry among those with moderate or severe
depressive symptoms was 1.3 (95% CI 1.0, 1.7) times that among individuals with no or
mild depressive symptoms (See supplementary materials). In the complete case analysis,
among men, in adjusted analyses, symptoms of depression and anxiety, but not PTSD were
significantly associated with greater prevalence of advanced HIV at care entry. Similar
to findings using multiple imputation, in the complete case analysis, among women, no
significant association was observed between depression, anxiety, PTSD, or any mental
health disorder and advanced HIV at care entry.

Discussion

Symptoms of three mental health disorders were common among study participants, with
30% of study participants reporting symptoms of one or more of the mental health disorders
assessed. Twenty percent of participants reported moderate or severe depressive symptoms,
12% reported moderate or severe symptoms of anxiety, and 15% reported symptoms of
probable PTSD. Among the entire study population, in analyses using multiple imputation,
no significant association was observed between depression, anxiety, or PTSD symptoms
and advanced HIV at care entry. When stratified by gender, moderate or severe depressive
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symptoms were associated with greater prevalence of advanced HIV at care entry among
men, but not among women.

While research is limited, our findings are consistent with previous estimates of depression
among PLWH in Cameroon. For example, a study of 202 PLWH on ART in rural

North West Cameroon found that 29% screened positive for depressive symptoms while

a study of PLWH in Yaounde estimated that 21% of 889 participants screened positive for
depressive symptoms [54, 55]. Previous estimates of anxiety among PLWH in Cameroon
are also limited. However, one study with PLWH in Yaounde, Cameroon estimated that
11% of participants screened positive for anxiety using the GAD-7 [55]. The authors

know of no previous estimates of PTSD among PLWH in Cameroon or of estimates of
depression, anxiety, or PTSD among the general population in Cameroon. However, one
population-based study in a district in North West Cameroon found that 24% of participants
reported moderate or severe depressive symptoms and 31% reported moderate or severe
anxiety symptoms [56]. Caution is warranted when comparing the prevalence of mental
health symptoms across studies due to differences in measurement, samples, and timing of
assessments.

Advanced HIV at care entry was also very common under implementation of a national treat
all policy. Among individuals for whom CD4 data were available, approximately half (53%)
enrolled in care with a CD4 cell count less than 200 cells/uL. The authors are not aware of
previous estimates of entry into care with advanced HIV among PLWH in Cameroon under
the implementation of a national treat all policy. A study which examined late presentation
to HIV care in Cameroon prior to the implementation of a national treat all policy (between
1996 and 2004) found that 90% of PLWH first presented to HIV care with a CD4 cell

count under 350 cells/uL or WHO stage 3 or 4 [57]. In the current study, 79% of PLWH
first presented to HIV care with a CD4 cell count under 350 cells/pL, suggesting very little
progress towards more timely diagnosis and engagement in HIV care. Entry into care with
advanced HIV remains a significant public health problem in Cameroon, despite national
implementation of treat all policies. There is an urgent need to advance understanding of
barriers to timely diagnosis and engagement in HIV care in the context of national treat

all policies. In addition, strategies to monitor and evaluate the impact of national treat all
policies should consider incorporating metrics that reflect the timeliness of achievement of
key care continuum outcomes, including HIV diagnosis and ART initiation to better track
progress towards achieving public health goals of diagnosing and treating all PLWH as soon
as possible after seroconversion [6].

Among the entire population, screening positive for depression was associated with greater
prevalence of entry into care with advanced HIV in the complete case analysis, but not in
the imputed analysis. When stratified by gender, screening positive for any mental health
disorder assessed and screening positive for depression were significantly associated with
greater prevalence of entry into care with advanced HIV among men. However, among
women, there was no significant association between depression, anxiety, PTSD, or any
mental health disorder and prevalence of entry into care with advanced HIV in either the
imputed analysis or the complete case analysis. The authors are not aware of previous
research that examined the extent to which gender modifies the relationship between mental
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health and entry into care with advanced HIV in sub-Saharan Africa. Much research on

the relationship between mental health and HIV care continuum outcomes in sub-Saharan
Africa has either focused exclusively on gender-specific populations (e.g., women living
with HIV, men who have sex with men and are living with HIV) or has included men

and women living with HIV but has not examined effect modification by gender. The
directionality of the association between mental health symptoms and delayed entry into
HIV care among men and women remains unclear. Mental health disorders may serve as
barriers to early engagement in HIV care for men living with HIV in Cameroon. Alternately,
HIV diagnosis and physical health challenges associated with advanced HIV may lead to
subsequent mental health disorders among men with advanced HIV. Among women, mental
health symptoms may serve as a catalyst for earlier care-seeking. Investigation of gender-
specific, bidirectional pathways between mental health disorders and HIV care continuum
outcomes can inform the adaptation and implementation of evidence-based interventions
for men and women living with HIV in Cameroon and other resource-limited settings.
Identification of potential mediators and modifiers of the relationship between mental health
symptoms and advanced HIV at care initiation among men living with HIV, including
mental health- or HIVV-related stigma, alcohol or other substance use, history of traumatic
life events, food insecurity, and sexual orientation or behavior, can identify men particularly
vulnerable to suboptimal mental health or HIV care outcomes. Greater understanding of
the extent to which gender modifies the relationship between mental health and other

HIV care continuum outcomes, including HIV diagnosis, ART initiation, and sustained
viral suppression is also needed. Longitudinal research which examines the incidence and
persistence of mental health symptoms as men and women move through the HIV care
cascade may yield important insights into windows for intervention and support.

Similar to many resource-limited settings, integration of mental health services into HIV
care in Cameroon remains limited [58]. Implementation strategies to expand and strengthen
the mental health workforce in HIV treatment settings and beyond are needed, particularly
as the integration of mental health and HIV services has been identified as a promising
strategy to improve mental health and HIV treatment outcomes among PLWH [59].
Greater understanding of patient, provider, and health-facility level barriers to integration
of mental health and HIV treatment services in Cameroon should be explored. For
example, a study of primary care providers in Cameroon found that while the majority

of providers (93%) recognized that depression warrants medical intervention, 66% reported
feeling uncomfortable working with patients who were depressed and less than half (49%)
had received formal mental health training [60]. Implementation strategies that address
modifiable multilevel barriers to the integration of mental health screening and treatment
into routine HIV care services should be developed, implemented, and evaluated.

Because the date of first HI\-positive diagnosis was not available, the current analysis
could not distinguish between late testers (e.g., PLWH who received their first HIV positive
diagnosis with CD4 < 200 cell/uL) and delayed presenters (e.g., PLWH newly engaging

in care more than three months after receiving their first HIV-positive test). Research

to understand the extent to which mental health symptoms are associated with both late
testing and delayed presentation in the context of treat all policy implementation is needed.
Research conducted with PLWH in South Africa prior to the implementation of a national
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treat all strategy found that severe depression was associated with both late testing and
delayed presentation while anxiety was associated only with delayed presentation [23].
Future research into the relationship between gender, mental health, and entry into care with
advanced HIV should distinguish between late testers and delayed presenters.

This study has limitations worth noting. All data were collected at entry into HIV care.
Thus, we cannot distinguish between individuals with mental health symptom onset prior

to versus concurrent with HIV engagement in care. As discussed, we were unable to
distinguish between late testers and delayed presenters. In addition, data were collected
from three public hospital-based HIV treatment clinics participating in leDEA Cameroon
and may not be generalizable to other populations or settings. Because 1eDEA sites have

the capacity to routinely contribute electronic data to the IeDEA consortium, these sites may
function at a higher level than HIV treatment sites in Cameroon that are not participating

in leDEA. As discussed, due to discontinuation of CD4 testing at two study clinics, 43%

of participants were missing CD4 data. However, multiple imputation methods were used

to account for missingness of CD4 data, under the assumption that data were missing at
random. If the missing at random assumption is violated (i.e. data are missing not at random
and missingness is associated with CD4 cell count), estimates from the multiple imputation
analysis may be biased. We found no evidence of association between CD4 cell count and
date of enrollment, but did identify other observed predictors of CD4 count and missingness.

Conclusions

Depression, anxiety, and PTSD symptoms were common among PLWH entering HIV

care in this setting. Screening positive for a mental health disorder was associated with
greater prevalence of advanced HIV at care initiation for men but not women in Cameroon.
Future research should examine whether gender-specific pathways between mental health
symptoms and entry into care with advanced HIV exist. The extent to which untreated
mental health symptoms drive gender disparities throughout the HIV care cascade warrants
investigation.
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