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Abstract

World Health Organization (WHO) guidelines call for antiretroviral therapy (ART) for all people living with HIV (PLWH)
regardless of CD4 cell count, a policy often referred to as “treat all’. This article seeks to: (1) provide an overview of
mental health research among PLWH in sub-Saharan Africa (SSA) and interventions or strategies to address comorbid
mental illness among those living with HIV; and (2) describe key mental health-related recommendations to inform the
successful implementation and scale up of ‘treat all” policies in SSA. An initial set of mental health-related research
recommendations was developed by a working group comprising investigators affiliated with the International epidemiology
Databases to Evaluate AIDS (leDEA) consortium. Recommendations were shared with those who attended the All-Africa
leDEA Meeting in Kigali, Rwanda in November 2017 and refined following the meeting. Recommendations reflect a
need for epidemiological research to examine the prevalence, incidence, and impact of mental health multimorbidities
on HIV treatment outcomes, intervention research to examine the extent to which improving the mental health of people
living with HIV enhances HIV treatment outcomes, and implementation science research to evaluate promising models
of integrated mental health and HIV care. Key research recommendations can advance understanding and treatment of

mental illness among those living with HIV in sub-Saharan Africa and beyond.

Keywords: mental health, HIV, Africa, treat all

The World Health Organization (WHO) guidelines call for antiret-
roviral therapy (ART) for all people living with HIV (PLWH) regard-
less of their CD4 T cell count, a policy often referred to as ‘“treat
all' [1]. “Treat all’ strategies, increasingly common in low-resource
settings, are motivated by evidence that treating HIV as soon as
possible after infection can improve patient outcomes and reduce
transmission [2,3]. Large-scale success of the implementation
and scale-up of “treat all’ requires understanding and addressing
known barriers to achieving optimal HIV treatment outcomes.
Insufficient attention has been paid to identifying and addressing
the mental health needs of PLWH, particularly in sub-Saharan
Africa (SSA), a region that accounts for more than 70% of the
global burden of HIV [4]. Because mental health disorders are
common among PLWH, often underdiagnosed and undertreated
in low-resource settings, and associated with suboptimal HIV
treatment outcomes, addressing the mental health needs of those
living with HIV should be a critical component of successful
implementation, scale-up, and achievement of “treat all” priorities
in SSA and beyond [5-11]. This article seeks to: (1) provide an
overview of research regarding the mental health of PLWH in
SSA and interventions and strategies to address comorbid mental
illness among PLWH and (2) describe key mental health-related
research priorities to inform the successful implementation and
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scale up of ‘“treat all” policies in SSA and other low-resource set-
tings. Because substance use disorders are the focus of a separate
paper in this supplement [12], such disorders are not addressed
in this article.

Mental health disorders among PLWH

Mental health disorders (e.g. depression, post-traumatic stress
disorder [PTSD]) are among the most prevalent comorbidities in
PLWH globally and more common among PLWH than the general
population [5,13,14]. It has been estimated that approximately
half of PLWH meet criteria for one or more mental health disorder
[5]. High rates of mental health disorders have been documented
among PLWH residing in low- and middle-income countries
(LMIGs), including SSA [14]. Research suggests that these are
associated with delayed HIV diagnosis [15], and with suboptimal
HIV treatment outcomes, including late ART initiation, poor ART
adherence, lack of viral suppression, and increased AlDS-related
mortality across LMICs [15,16].

It is important to note that most studies focused on the mental
health of PLWH in SSA and globally do not distinguish between
pre-existing mental health disorders among PLWH and mental
health disorders with an onset subsequent to HIV infection or
its diagnosis. Two studies from South Africa have revealed that
an important proportion of HIV test seekers experience mental
health symptoms prior to their diagnosis. In the first, 55% of
individuals surveyed displayed depressive symptoms prior to HIV
testing and individuals with depressive symptoms prior to HIV
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diagnosis were less likely to receive CD4 cell count testing after
diagnosis [17]. In the second, the prevalence of major depressive
disorder, generalised anxiety disorder and PTSD among HIV test
seekers was 14%, 5% and 5%, respectively [18]. Additional
longitudinal research is needed to better understand the course
and severity of mental health disorders among PLWH in relation
to HIV infection, diagnosis, and treatment.

Depression

Depression is the most prevalent mental health disorder among
PLWH globally and in SSA [5,19,20]. Estimates of depressive
symptoms among PLWH on ART in SSA have varied between
14% and 32%, with substantial variability within and between
measurement scales [21]. A meta-analysis of studies conducted
in Western countries found the prevalence of major depressive
disorder to be nearly two-fold higher among PLWH compared to
those who did not have HIV [22].

Little is known about the relationship between depression and
delayed HIV diagnosis in SSA. However, depression has been
associated with suboptimal HIV treatment outcomes in SSA,
including late ART initiation and poor adherence, lack of viral
suppression, more rapid decline in CD4 cell count, faster progres-
sion to AIDS and increased AlDS-related mortality [8,9,231. Similar
to other mental health disorders, depression remains underdiag-
nosed and undertreated throughout SSA, compromising timely
ART initiation and treatment adherence at individual and popula-
tion levels, and attainment of “treat all” objectives [10,11,23].

Anxiety disorders

Estimates of the prevalence of anxiety-related symptoms or anxiety
disorders among PLWH in SSA have varied between 9% and 34%
[5,24] compared to 3-7% among general populations throughout
SSA [25].

Among PLWH in South Africa, anxiety was significantly associated
with delayed engagement in HIV care following diagnosis, but
not significantly associated with ART adherence [11,24]. Little
is known about the relationship between anxiety symptoms or
diagnoses and viral suppression or HIV disease progression in
SSA. In high-income settings, anxiety symptoms have been asso-
ciated with poor adherence to ART, higher viral load and lower
CD4 cell count [26,27].

Post-traumatic stress disorder

Exposure to traumatic events in childhood and adulthood, includ-
ing child physical and sexual abuse, intimate partner violence,
sexual assault, and war is also prevalent among PLWH and associ-
ated with mental health disorders and suboptimal HIV treatment
outcomes [28]. Estimates of PTSD among PLWH in SSA are
limited and vary widely. Studies conducted with PLWH in South
Africa estimated PTSD prevalence at 5-20% [29,30] compared
to approximately 2% among the general population [31,32].

Little is known about the relationship between PTSD and ART
initiation, care engagement, or HIV disease progression globally
and throughout SSA [5]. Findings regarding the relationship
between PTSD and ART adherence remain equivocal [33,34].

Bipolar disorder and psychotic disorders

Estimates of the prevalence of bipolar disorder and psychotic
disorders such as schizophrenia among PLWH in SSA are largely
lacking. However, one study of PLWH in South Africa estimated
a prevalence of bipolar disorder of 6% while a study with PLWH
in Nigeria found a prevalence of psychotic disorders of 6% [35,361.
Estimates of bipolar disorder among the general population in

SSA are largely unavailable. However, estimates of bipolar disorder
among the general population across 11 countries in the Americas,
Europe and Asia range from 0.4% to 2% [37]. Little is known
about the relationship between bipolar disorder or psychotic
disorders and HIV treatment outcomes in SSA. One study with
PLWH in Uganda found that serious mental illness at ART initia-
tion was associated with worse retention in HIV care [38]. While
limited, research in high-income settings has found bipolar disorder
to be associated with poor ART adherence [39,40].

Psychiatric multimorbidity

Among individuals with mental health disorders, psychiatric mul-
timorbidity (i.e. having more than one concurrent mental health
or substance use disorder) is common and associated with greater
symptom severity and worse health outcomes. Among PLWH in
the US with a past-year mental health disorder, half met criteria
for multiple mental health diagnoses [41]. Co-occurring mood
and anxiety disorders and co-occurring mood and substance use
disorders were particularly common. In the US, psychiatric mul-
timorbidity has been associated with greater HIV symptomology
and worse quality of life [42]. Among veterans living with HIV
in the US, multimorbidity (co-occurring substance use disorder,
psychiatric disorder, and medical disease) was associated with
having a detectable viral load [43]. Research into the prevalence
and impact of psychiatric multimorbidity among PLWH in SSA
and other low-resource settings is particularly limited.

Mediators and moderators of the relationship
between mental health disorders and HIV
treatment outcomes

Several factors have been found to mediate or moderate the
relationship between mental health and HIV treatment outcomes
among PLWH in SSA including ART adherence, HIV care self-
efficacy and motivation, among others. Research with PLWH in
Uganda found that cognitive and affective (e.g. depressed mood
and loss of interest in activities that are normally pleasurable),
but not somatic symptoms of depression (e.g. fatigue, difficulty
sleeping) were associated with ART adherence [44]. Furthermore,
depression alleviation was associated with improved ART adher-
ence and HIV clinic attendance among this population [44]. HIV
care self-efficacy and adherence motivation have been found to
mediate the relationship between depression and ART adherence
among PLWH in SSA [44]. In high-income settings, integrated
interventions that address depression and ART adherence have
been effective at improving both depression and ART adher-
ence [45].

Priority populations

UNAIDS has identified ambitious treatment goals of having 90%
of PLWH know their HIV status, 90% of those diagnosed with
HIV receiving ART, and 90% of those on ART virally suppressed
by 2020 [46]. The identification and treatment of mental health
disorders may be of particular importance in the successful attain-
ment of 90-90-90 goals among specific priority or underserved
populations, including children and adolescents living with HIV,
pregnant and postpartum women living with HIV, and additional
key populations living with HIV, including men who have sex
with men, sex workers and transgender individuals.

Children and adolescents living with HIV

Adolescence represents a period of particular vulnerability among
PLWH. Among the general population, most mental health dis-
orders first emerge during adolescence and are associated with
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poor physical and mental health in adolescence and into adult-
hood [47]. In addition, adolescents living with HIV are often in
transition to adult care and may be particularly vulnerable to
disruptions and disengagement from HIV care. While limited,
research indicates that many adolescents living with HIV experi-
ence mental health disorders and may have higher prevalence of
mental health disorders than adolescents without HIV [48,49].
Studies of children and adolescents living with HIV in SSA have
estimated the prevalence of depression to be 18-25% [50-52].
A study of children and adolescents living with HIV in Kenya
found that the prevalence of anxiety disorders to be 32% [50].
Comparative research examining the mental health of children
and adolescents with and without HIV in SSA is rare. However,
a study of children and adolescents in Rwanda found that HIV-
affected children (i.e. children who are living with HIV, living with
a caregiver who has HIV, or had a caregiver who died from HIV)
had a significantly higher likelihood of depression, anxiety, and
conduct disorder compared to HIV-unaffected children and ado-
lescents [53]. However, there was no significant difference in the
likelihood of mental health problems between children who were
living with HIV and those who did not have HIV [53].

Similar to adults living with HIV, symptoms of depression and
anxiety among adolescents living with HIV have been associated
with worse HIV treatment outcomes, including poor ART adher-
ence and lack of viral suppression, and greater HIV sexual risk
behaviour [49]. However, most research on the relationship
between adolescent mental health and HIV treatment outcomes
has been conducted in high-income countries [54]. More research
is needed to understand the prevalence and impact of mental
health disorders among adolescents living with HIV in SSA and
how to effectively identify and address these disorders in this
population.

Pregnant and postpartum women living with HIV

Pregnancy and the postpartum period represent periods of vul-
nerability among women living with HIV during which mental
health disorders are common. Mental health disorders are more
common among pregnant women living with HIV compared to
pregnant women in the general population [55]. In non-African
settings, perinatal depression (i.e. depression occurring during
pregnancy or the postpartum period) has been associated with
non-adherence to ART [56]. Few studies have examined the
effects of perinatal depression on HIV treatment outcomes among
women in SSA. Among women newly diagnosed with HIV in the
Democratic Republic of Congo, antenatal depression (i.e. depres-
sion occurring during pregnancy) was not associated with engage-
ment in HIV care [57]. Factors associated with perinatal depression
among women living with HIV in SSA remain poorly understood.
Identifying and addressing mental health disorders among women
during pregnancy and the postpartum period has the potential
to improve HIV outcomes among women living with HIV, reduce
vertical transmission of HIV, and foster attainment of “treat all’
objectives among mothers and children. Data on other mental
health disorders among women living with HIV in SSA during
pregnancy and the postpartum period are largely unavailable.
One study found that pregnant women living with HIV in South
Africa had significantly higher levels of anxiety compared to
pregnant women without HIV [58]. Additional research on mental
disorders beyond depression among women living with HIV during
pregnancy and the postpartum period is warranted.

Additional key populations living with HIV

Little is known about the mental health of additional key popula-
tions living with HIV in SSA, including sex workers, men who
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have sex with men and transgender individuals. Research from
outside SSA indicates that mental health symptoms and disorders
are common among these key populations and more common
among young key populations than older key population peers
[59-62]. Research with key populations in high-income countries
suggests that mental health symptoms are associated with
increased risk of HIV acquisition and suboptimal HIV treatment
outcomes [59,60]. Little is known about the extent to which
poor mental health influences HIV treatment outcomes among
key populations living with HIV in SSA.

Systems interventions and strategies to address
co-morbid mental illness among PLWH

Despite the prevalence of mental health disorders among PLWH
in SSA and associations with suboptimal HIV outcomes, many
HIV providers neither screen nor treat patients for mental health
disorders, contributing to underdiagnosis of mental health dis-
orders and a substantial mental health treatment gap among
PLWH [63,64]. Numerous factors contribute to challenges iden-
tifying and treating PLWH with mental health disorders in SSA
including: a substantial mental health workforce shortage, espe-
cially in rural areas; limited time available in HIV and primary care
settings; limited mental health training of HIV and primary care
clinicians; few validated and culturally appropriate screening and
diagnostic tools for mental health disorders; limited availability
of psychiatric medications; competing priorities; and poor inte-
gration of mental health services into HIV care [5,23,65].

Integrating mental health care into HIV care has been identified
as a promising strategy for improving the mental health and HIV
treatment outcomes of PLWH in SSA and may facilitate attain-
ment of “treat all” objectives [63]. More research is needed into
the feasibility, acceptability and effectiveness of models of inte-
grated mental health and HIV care throughout SSA. The scale
up and implementation of “treat all” objectives adds challenges
to already overburdened health systems (e.g. increased workload)
in SSA that must be better understood [66]. The Mental Health
Gap Action Programme (mhGAP), published in 2008 and updated
in 2015, provides evidence-based guidelines for diagnosis and
management of priority mental health conditions in non-specialised
health settings and presents a promising model for integration
of mental health care into HIV care in SSA [67]. Integration of
the mhGAP into primary care in Nigeria was associated with
increased identification, treatment, and referral for mental health
disorders [68]. To the authors” knowledge, the feasibility, accept-
ability or effectiveness of integrating mhGAP specifically into
HIV care settings in SSA has not yet been evaluated. The Pro-
gramme for Improving Mental Health Care (PRIME) is a multi-
country initiative evaluating the implementation and scale up of
mental health services in primary and maternal health care settings
in Ethiopia, India, Nepal, South Africa and Uganda [69]. Results
from this work are forthcoming and will contribute to the know-
ledge base regarding the implementation and scale up of evidence-
based mental health care in non-specialty settings in LMICs.

Task-shifting and task-sharing have emerged as promising strat-
egies to increase access to evidence-based mental health care in
SSA. Evidence suggests that mental health screening, evaluation
and pharmacological interventions can be effectively implemented
by non-specialists in SSA when appropriate training, supervision
and mentorship are available [70,71]. Evidence also indicates that
psychological interventions can be effectively delivered in non-
specialty settings and by lay health workers in SSA. Randomised
trials of the Friendship Bench intervention in Zimbabwe in which
trained, supervised lay health workers delivered individual problem-
solving therapy in primary care, found that the intervention was
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associated with significant improvement in symptoms of depres-
sion and other common mental health disorders [72,73]. While
integration of this intervention into HIV care has not yet been
evaluated, previous trials were conducted among a population with
high HIV prevalence [74,75]. Although this intervention has been
shown to improve depressive symptoms, the extent to which this
intervention impacts HIV treatment outcomes remains unknown.

Individual- and group-level interventions to
improve outcomes among PLWH with mental
health disorders

Evidence-based, individual- and group-level mental health inter-
ventions offer promising strategies to manage mental health
disorders among PLWH and improve health and HIV treatment
outcomes. Their implementation and scale up in SSA may begin
to address the mental health treatment gap among PLWH.

Depression

Pharmacological interventions have been implemented by non-
specialists in SSA. A pilot trial of a measurement-based care (MBC)
approach to antidepressant medication management trained non-
specialists to screen and monitor depression symptoms in an HIV
treatment setting in Cameroon. This study found that the inter-
vention was associated with improvements in depression symptoms
and HIV treatment outcomes [71,76]. A cluster randomised trial
in Uganda compared two task-shifting models of pharmacological
depression care: a structured protocol model and a model focused
on clinical acumen [70]. The two models performed similarly in
the prescription of antidepressants to clinically depressed par-
ticipants. However, those who screened positive for depressive
symptoms were significantly more likely to receive a diagnostic
evaluation in the structured protocol arm as compared to the
clinical acumen arm [70].

Group interpersonal psychotherapy (IPT-G), recommended by
the WHO, has been successfully adapted for delivery in LMICs
and has demonstrated effectiveness at reducing depression [77,78].
The effectiveness of IPT-G should be evaluated with PLWH in
SSA. A group support psychotherapy intervention for depression
among PLWH in Uganda has also been associated with lower
mean depression scores; changes in HIV treatment outcomes
were not reported [79]. Cognitive behavioural interventions have
also demonstrated effectiveness in LMICs [80]. Research in the
US found that integrating evidence-based treatment for depres-
sion and evidence-based adherence counselling improved adher-
ence and depression among PLWH [45]. Similar research is needed
with PLWH in SSA.

Anxiety disorders

Although selective serotonin reuptake inhibitors (SSRIs) are a
common and effective treatment for anxiety disorders in middle-
and high-income countries, access to SSRIs and health profes-
sionals trained to prescribe SSRIs are limited in SSA. One US-based
study reported 66% of medications prescribed for anxiety among
PLWH were benzodiazepines [81]. Benzodiazepines should be
used cautiously due to their potential for abuse. To our knowledge,
there are no published studies of pharmacological, psychothera-
peutic or behavioural interventions for anxiety disorders among
PLWH in SSA.

Post-traumatic stress disorder

Little is known regarding the effectiveness of interventions for
PTSD among PLWH in LMICs. A review of psychological interven-
tions for PTSD among PLWH in resource-poor settings identified

seven such studies, six of which used cognitive behavioural therapy
and none of which was conducted in SSA [82].

Children and adolescents living with HIV

Few evidence-based mental health interventions have been studied
with children or adolescents living with HIV in SSA. One interven-
tion that shows promise is the VUKA family-based programme,
which has been implemented with pre-adolescents living with
HIV and their caregivers in South Africa [83]. A pilot found that
the intervention was associated with improved mental health and
ART adherence [83].

Pregnant and postpartum women living with HIV

Similarly, few evidence-based mental health interventions have
been studied with pregnant or postpartum women living with
HIV in SSA. A randomised controlled trial (RCT) of a group coun-
selling intervention which used a problem-solving therapy approach
was associated with a marginally significant reduction in depres-
sion compared to standard of care (i.e. pre- and post-test voluntary
counselling and testing for HIV and information on how to access
prevention of vertical transmission of HIV services) among preg-
nant women living with HIV in Tanzania [84].

Additional key populations living with HIV

The effectiveness of mental health interventions with additional
key populations living with HIV in SSA remains largely unknown.
However, an RCT of a cognitive behaviour therapy intervention
for ART adherence and depression was conducted with PLWH
who had depression and were in treatment for injection drug use
in the US [85]. The intervention was significantly associated with
improvements in depression, ART adherence, and CD4 cell count
post treatment. Similar research is needed with key populations
living with HIV in SSA.

Key research priorities to improve the mental
health and HIV treatment outcomes of PLWH
with mental health disorders in SSA

Numerous research gaps exist in our understanding of how to
effectively identify and manage mental health needs and optimise
HIV treatment outcomes of PLWH in SSA. The authors recommend
the following mental health-related research priorities to inform
effective and efficient scale up and implementation of “treat all’
in SSA and beyond.

® Research is needed to advance understanding of the prevalence
and incidence of mental health multimorbidities among PLWH
and their impact on HIV treatment outcomes. Greater under-
standing of the prevalence of mental health symptoms and
disorders among PLWH in SSA compared to people without HIV
is also needed. Longitudinal studies that examine the onset and
trajectory of mental health symptoms and disorders in relation
to HIV infection, diagnosis and treatment are needed in SSA.

e Factors, such as ART adherence, that mediate or moderate
the relationship between mental health and HIV treatment
outcomes should be evaluated as potential intervention targets
to improve mental health and HIV treatment outcomes among
PLWH with mental health disorders. Additional mediators and
moderators of the relationship between mental health and
HIV treatment outcomes should be identified and evaluated
as potential intervention targets.

e Research is needed to understand the prevalence, incidence,
impact and treatment of mental health disorders among chil-
dren and adolescents living with HIV in SSA. Such research
should include the examination of whether, and in what ways,
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the burden and impact of mental health disorders among
children and adolescents living with HIV varies between children
and adolescents who acquired HIV perinatally or behaviourally.
In addition, research is needed to understand the burden and
impact of mental health disorders among children and ado-
lescents living with HIV compared to both HIV-affected (but
not infected) children and adolescents in SSA as well as HIV-
unaffected and uninfected children and adolescents in SSA.
Research to examine the prevalence of and factors associated
with mental health disorders during pregnancy and the post-
partum period among women living with HIV is needed. Inter-
ventions to optimise mental health and HIV treatment outcomes
among this population should be developed, implemented
and evaluated. Such research should examine mental health
disorders beyond perinatal depression, including perinatal
anxiety disorders.

Research to examine the prevalence of and factors associated
with mental health disorders among key populations living
with HIV is needed. Research that examines the extent to
which mental health disorders influence HIV treatment out-
comes among key populations living with HIV in SSA is needed.
Interventions to optimise mental health and HIV treatment
outcomes among sex workers, men who have sex with men,
transgender individuals and other key populations should be
developed, implemented and evaluated. The effectiveness of
mental health interventions with such key populations living
with HIV in SSA warrants investigation.

The effectiveness of promising strategies to address psychi-
atric multimorbidity, such as a common elements treatment
approach, a transdiagnostic intervention developed to treat
mood and/or anxiety disorders in low-resource settings, needs
to be evaluated among PLWH at critical points throughout
HIV treatment.

Intervention research is needed to understand the extent to
which improving the mental health of PLWH improves HIV
treatment outcomes. Research has consistently found that
mental health disorders are associated with suboptimal HIV
treatment outcomes. However, less is known about whether
improvement in one’s mental health is associated with sub-
sequent improvement in HIV treatment outcomes. Research
is needed that examines the relationship between improve-
ments in symptoms and severity of mental health disorders
among PLWH and improvements in HIV treatment outcomes
including uptake in HIV care, adherence to ART, immunological
response and sustained viral suppression. Research that exam-
ines mechanisms through which changes in mental health are
associated with changes in HIV treatment outcomes is also
warranted. Such research should incorporate longer-term
follow-up when possible to examine intervention sustainability
and long-term effectiveness.

Promising models of integrated mental health and HIV care
should be implemented and evaluated. Although screening
and treatment for mental health conditions are limited in many
healthcare settings in SSA and globally [86], the integration
of mental health care into HIV testing and care settings must
be a priority. The International AIDS Society supports integrated
healthcare systems as an important element of not only
strengthening the HIV response, but also advancing global
health [87]. There is a critical need for research to identify
effective and efficient strategies to integrate mental health
interventions into HIV service delivery programmes in the
context of “treat all” implementation. Implementation research
is needed to more fully understand multilevel (e.g., patient-,
provider-, and systems-level) barriers and facilitators to inte-
grating mental health care into HIV care in the context of
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“treat all” and to develop and evaluate strategies to address
identified barriers. To address barriers to ART adherence and
reach the 90-90-90 objectives, screening and treatment of
mental health disorders is necessary at HIV diagnosis and
throughout the patients’ life. Screening and treatment protocols
for mental health disorders that can be integrated into HIV
treatment and implemented by non-specialists need to be
developed, implemented and evaluated. Strategies to effectively
supervise non-specialists delivering mental health interventions
with PLWH and to strengthen health systems to effectively
integrate mental health care into HIV are also needed.

Conclusion

Key mental health-related recommendations have been identified
to advance understanding and treatment of mental health dis-
orders among PLWH and attainment of “treat all” objectives in
SSA and beyond. Key recommendations include a call for epi-
demiological research to examine the prevalence and impact of
mental health multimorbidities on HIV treatment outcomes,
intervention research to examine the extent to which improving
the mental health of people living with HIV improves HIV treat-
ment outcomes, and implementation research to evaluate promising
models of integrated mental health and HIV care.
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Joseph Nondi,

NACP (National AIDS Control Program) Dar es Salaam, Tanzania;
Rita Elias Lyamuya, Francis Mayanga, Morogoro Regional Hospital,
Morogoro, Tanzania; Kapella Ngonyani, Jerome Lwali, Tumbi
Regional Hospital, Pwani, Tanzania; Mark Urassa, Denna Michael,
Richard Machemba, National Institute for Medical Research
(NIMR), Kisesa HDSS, Mwanza, Tanzania; Kara Wools-Kaloustian,
Constantin Yiannoutsos, Rachel Vreeman, Beverly Musick, Indiana
University School of Medicine, Indiana University, Indianapolis,
IN, USA; Batya Elul, Columbia University, New York City, NY,
USA; Jennifer Syvertsen, Ohio State University, Columbus, OH,
USA; Rami Kantor, Brown University/Miriam Hospital, Providence,
RI, USA; Jeffrey Martin, Megan Wenger, Craig Cohen, Jayne Kulzer,
University of California, San Francisco, CA, USA; Paula Braitstein,
University of Toronto, Toronto, Canada

NA-ACCORD

The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Insti-
tutes of Health. This work was supported by National Institutes
of Health grants UOTAI069918, F31DA037788, G12MD007583,
KOTAI093197, K23EY013707, K24Al065298, K24AI118591,
K24DA000432, KL2TR000421, MOTRR0O00052, NOTCP0O1004,
NO2CP055504, NO2CP91027, P30AI027757, P30AI027763,
P30AI027767, P30AI036219, P30AI050410, P30AI094189,
P30AI110527, P30MH62246, ROT1AA016893, RO1CA165937,
RO1DA011602, RO1DA012568, ROT AG053100, R24A1067039,
UOTAA013566, UOTAA020790, UOTAI031834, UOTAI034989,
UOTAI034993, UOT1AI034994, UOTAI035004, UOTAI035039,
UOTAI035040, UOTAI035041, UOTAI035042, UOTAI037613,
UOTAI037984, UO1AI038855, UOTAI038858, UOTAI042590,
UOTAI068634, UOTAI068636, UOTAI069432, UOTAI069434,
UOTAIT03390, UOTAIT103397, UOTAIT03401, UOTAIT03408,
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UO1DA03629, U0OTDA036935, UOTHD032632, UTOEY008057,
UTOEY008052, UTOEY008067, U24AA020794,U54MD007587,
ULTRR024131, ULTTRO00004, ULTTR0O00083, UL1TR000454,
UM1AI035043, Z01CP010214 and Z01CP010176; contracts
CDC-200-2006-18797 and CDC-200-2015-63931 from the
Centers for Disease Control and Prevention, USA; contract
90047713 from the Agency for Healthcare Research and Quality,
USA; contract 90051652 from the Health Resources and Services
Administration, USA; grants CBR-86906, CBR-94036, HCP-97105
and TGF-96118 from the Canadian Institutes of Health Research,
Canada; Ontario Ministry of Health and Long Term Care; and the
Government of Alberta, Canada. Additional support was provided
by the National Cancer Institute, National Institute for Mental
Health and National Institute on Drug Abuse.

Site investigators and cohorts:

Constance A. Benson and Ronald J. Bosch, AIDS Clinical Trials
Group Longitudinal Linked Randomized Trials; Gregory D. Kirk,
AIDS Link to the IntraVenous Experience; Stephen Boswell, Kenneth
H. Mayer and Chris Grasso, Fenway Health HIV Cohort; Robert
S. Hogg,

P. Richard Harrigan, Julio SG Montaner, Angela Cescon and Karyn
Gabler; HAART Observational Medical Evaluation and Research;
Kate Buchacz and John T. Brooks, HIV Outpatient Study; Kelly
A. Gebo and Richard D. Moore, HIV Research Network; Richard
D. Moore, Johns Hopkins HIV Clinical Cohort; Benigno Rodri-
guez, John T. Carey Special Immunology Unit Patient Care and
Research Database, Case Western; Benigno Rodriguez, Reserve
University; Michael A. Horberg, Kaiser Permanente Mid-Atlantic
States; Michael J. Silverberg; Kaiser Permanente Northern Cali-
fornia; Jennifer E. Thorne, Longitudinal Study of Ocular Compli-
cations of AIDS; Charles Rabkin, Multicenter Hemophilia Cohort
Study-ll; Lisa

P. Jacobson and Gypsyamber D’Souza, Multicenter AIDS Cohort
Study; Marina B. Klein, Montreal Chest Institute Immunodeficiency
Service Cohort; Sean B. Rourke, Anita R. Rachlis, Jason Glober-
man and Madison Kopansky-Giles, Ontario HIV Treatment Network
Cohort Study; Robert F. Hunter-Mellado and Angel M. Mayor,
Retrovirus Research Center, Bayamon Puerto Rico; M. John Gill,
Southern Alberta Clinic Cohort; Steven G. Deeks and Jeffrey N.
Martin, Study of the Consequences of the Protease Inhibitor Era;
Pragna Patel and John T. Brooks, Study to Understand the Natural
History of HIV/AIDS in the Era of Effective Therapy; Michael S.
Saag, Michael J. Mugavero and James Willig, University of Alabama
at Birmingham 1917 Clinic Cohort; Joseph J. Eron and Sonia
Napravnik, University of North Carolina at Chapel Hill HIV Clinic
Cohort; Mari M. Kitahata, Heidi M. Crane and Daniel R. Drozd,
University of Washington HIV Cohort; Timothy R. Sterling, David
Haas, Peter Rebeiro, Megan Turner, Sally Bebawy and Ben Rogers,
Vanderbilt Comprehensive Care Clinic HIV Cohort; Amy C. Justice,
Robert Dubrow and David Fiellin, Veterans Aging Cohort Study;
Stephen J. Gange and Kathryn Anastos, Women’s Interagency
HIV Study

Study administration:

Richard D. Moore, Michael S. Saag, Stephen J. Gange, Mari
M. Kitahata, Keri N. Althoff, Rosemary G. McKaig and Aimee M.
Freeman, Executive Committee; Richard D. Moore, Aimee M.
Freeman and Carol Lent, Administrative Core; Mari M. Kitahata,
Stephen E. Van Rompaey, Heidi M. Crane, Daniel R. Drozd, Liz
Morton, Justin McReynolds and William B. Lober, Data Manage-
ment Core; Stephen J. Gange, Keri N. Althoff, Alison G. Abraham,
Bryan Lau, Jinbing Zhang, Jerry Jing, Sharada Modur, Cherise
Wong, Brenna Hogan, Fidel Desir and Bin Liu and Bin YouHealth,
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Family Medicine, University of Cape Town, South Africa, Epi-
demiology and Biostatistics Core

leDEA Southern Africa

Research reported in this publication was supported by the National
Institute Of Allergy And Infectious Diseases of the National Insti-
tutes of Health under Award Number UOTAI069924. The content
is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

Site investigators and cohorts:

Gary Maartens, Aid for AIDS, South Africa; Michael Vinikoor,
Centre for Infectious Disease Research in Zambia (CIDRZ), Zambia;
Monique van Lettow, Dignitas, Malawi; Robin Wood, Gugulethu
ART Programme, South Africa; Nosisa Sipambo, Harriet Shezi
Clinic, South Africa; Frank Tanser, Africa Centre for Health &
Population Studies (Hlabisa), South Africa; Andrew Boulle,
Khayelitsha ART Programme, South Africa; Geoffrey Fatti,
Kheth’lmpilo, South Africa; Sam Phiri, Lighthouse Clinic, Malawi;
Cleophas Chimbetete, Newlands Clinic, Zimbabwe; Karl Technau,
Rahima Moosa Mother and Child Hospital, South Africa; Brian
Eley, Red Cross Children’s Hospital, South Africa; Josephine
Muhairwe, SolidarMed Lesotho; Anna Jores, SolidarMed Mozam-
bique; Cordelia Kunzekwenyika, SolidarMed Zimbabwe, Matthew
P Fox, Themba Lethu Clinic, South Africa; Hans Prozesky, Tygerberg
Academic Hospital, South Africa.

Data centres:

Nina Anderegg, Marie Ballif, Lina Bartels, Julia Bohlius, Frédérique
Chammartin, Benedikt Christ, Cam Ha Dao Ostinelli, Matthias
Egger, Lukas Fenner, Per von Groote, Andreas Haas, Taghavi
Katayoun, Eliane Rohner, Lilian Smith, Adrian Sporri, Gilles Wan-
deler, Elizabeth Zaniewski, Kathrin Ziircher, Institute of Social
and Preventive Medicine, University of Bern, Switzerland; Andrew
Boulle, Morna Cornell, Mary-Ann Davies, Victoria lyun, Leigh
Johnson, Mmamapudi Kubjane, Nicola Maxwell, Tshabakwane
Nembandona, Patience Nyakato, Ernest Mokotoane, Gem Patten,
Michael Schomaker, Priscilla Tsondai, Renee de Waal, School of
Public Health and Family Medicine, University of Cape Town,
South Africa.

West Africa

Research reported in this publication was supported by the US
National Institutes of Health (NIAID, NICHD, NCI and NIMH)
under Award Number UOTAIO69919 (PI: Dabis). The content is
solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

Site investigators and cohorts:

Adult cohorts: Marcel Djimon Zannou, CNHU, Cotonou, Benin;
Armel Poda, CHU Souro Sanou, Bobo Dioulasso, Burkina Faso;
Fred Stephen Sarfo & Komfo Anokeye Teaching Hospital, Kumasi,
Ghana; Eugene Messou, ACONDA CePReF, Abidjan, Cote d’Ivoire;
Henri Chenal, CIRBA, Abidjan, Cote d’Ivoire; Kla Albert Minga,
CNTS, Abidjan, Cote d'Ivoire; Emmanuel Bissagnene, & Aristophane
Tanon, CHU Treichville, Cote d’lvoire; Moussa Seydi, CHU de
Fann, Dakar, Senegal; Akessiwe Akouda Patassi, CHU Sylvanus
Olympio, Lomé, Togo.

Paediatric cohorts: Sikiratou Adouni Koumakpai-Adeothy, CNHU,
Cotonou, Benin; Lorna Awo Renner, Korle Bu Hospital, Accra,
Ghana; Sylvie Marie N’Gbeche, ACONDA CePReF, Abidjan, Ivory
Coast; Clarisse Amani Bosse, ACONDA_MTCT+, Abidjan, Ivory
Coast; Kouadio Kouakou, CIRBA, Abidjan, Cote d’lvoire; Madeleine
Amorissani Folquet, CHU de Cocody, Abidjan, Cote d’Ivoire; Fran-
cois Tanoh Eboua, CHU de Yopougon, Abidjan, Cote d’Ivoire;
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Fatoumata Dicko Traore, Hopital Gabriel Toure, Bamako, Mali;
Elom Takassi, CHU Sylvanus Olympio, Lomé,Togo

Coordinating and data centres:

Francois Dabis, Elise Arrive, Eric Balestre, Renaud Becquet, Char-
lotte Bernard, Shino Chassagne Arikawa, Alexandra Doring, Sophie

Desmonde, Patricia Dumazert, Antoine Jaquet, Julie Jesson,
Valeriane Leroy, Karen Malateste, Elodie Rabourdin, Thierry Tien-
drebeogo, ADERA, Isped & INSERM U1219, Bordeaux, France.
Didier Koumavi Ekouevi, Jean-Claude Azani, Patrick Coffie,
Abdoulaye Cissé, Guy Gnepa, Apollinaire Horo, Christian Kouadio,
Boris Tchounga, PACCI, CHU Treichville, Abidjan, Céte d’Ivoire
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