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Abstract

Background: Perinatal women accessing prevention of mother-to-child transmission of HIV (PMTCT) services are at
an increased risk of depression; however, in Tanzania there is limited access to services provided by mental health
professionals. This paper presents a protocol and baseline characteristics for a study evaluating a psychosocial
support group intervention facilitated by lay community-based health workers (CBHWs) for perinatal women living
with HIV and depression in Dar es Salaam.

Methods: A cluster randomized controlled trial (RCT) is conducted comparing: 1) a psychosocial support group
intervention; and 2) improved standard of mental health care. The study is implemented in reproductive and child
health (RCH) centers providing PMTCT services. Baseline characteristics are presented by comparing sociodemographic
characteristics and primary as well as secondary outcomes for the trial for intervention and control groups. The trial is
registered under clinicaltrials.gov (NCT02039973).

Results: Among 742 women enrolled, baseline characteristics were comparable for intervention and control groups,
although more women in the control group had completed secondary school (25.2% versus 18.2%). Overall, findings
suggest that the population is highly vulnerable with over 45% demonstrating food insecurity and 17% reporting
intimate partner violence in the past 6 months.

Conclusions: Baseline characteristics for the cluster RCT were comparable for intervention and control groups. The trial
will examine the effectiveness of a psychosocial support group intervention for the treatment of depression among
women living with HIV accessing PMTCT services. A reduction in the burden of depression in this vulnerable
population has implications in the short-term for improved HIV-related outcomes and for potential long-term
effects on child growth and development.

Trial registration: The trial is registered under clinicaltrials.gov (NCT02039973). Retrospectively registered on
January 20, 2014.
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Background
Major depression has progressively accounted for a
greater burden of disability worldwide, as reflected in
estimated increases in disability-adjusted life years
(DALYs) [1]. Recent studies have documented the sub-
stantial burden of depression in resource-limited set-
tings, which can result in not only significant disability,
but also premature mortality [2]. Depression is often a
co-morbid condition with other chronic illnesses, such
as cancer, diabetes, and HIV [3–5]. In a meta-analysis of
ten studies, people living with HIV experienced a two-
fold increase in risk of major depressive disorder (MDD)
compared to those who were HIV-negative [6]. Comor-
bidity of HIV and depression has direct implications for
the risk of mortality and poor prognosis [7, 8]. There-
fore, it is critical to identify and treat depression among
people living with HIV (PLH) to improve HIV-related
outcomes as well as overall health and well-being.
Women accessing prevention of mother-to-child trans-

mission of HIV (PMTCT) services face the same set of
challenges as other PLH; however, a number of additional
factors can place these women at even higher risk of de-
pression. In resource-limited settings women often have
lower access to formal education and fewer opportunities
for employment as compared with men, which increases
vulnerability for depression and intimate partner violence
[9–11]. For example, in The Gambia women living with
HIV without an independent income were at an increased
risk of elevated depressive symptoms as compared to
women with an independent income [12]. Women that
are economically dependent on their partners are also at
significant risk of intimate partner violence [13], which is
strongly associated with major depression [14, 15]. In
addition, women have a greater risk of depression during
the perinatal period, which has implications for their own
health outcomes as well as the health and well-being of
their infants [16–19]. In addition to intimate partner
violence, other relevant risk factors associated with de-
pression among women living with HIV include non-
adherence to ART and HIV-related stigma [20, 21], both
of which also contribute to poor clinical outcomes for
HIV. In contrast, relevant protective factors related to de-
pression as well as HIV-related clinical outcomes include
social support, hope, and self-efficacy [22–24].
In Tanzania, the prevalence of symptoms consistent

with MDD among women accessing PMTCT services in
Dar es Salaam has been estimated as greater than 40%
[8]. However, antenatal care services in Tanzania are
typically offered by nurse-midwives, who have limited
skills for assessment and intervention among women
with major depression. This is compounded by the fact
that there is a significant shortage of health professionals
in Tanzania, particularly those with mental health
care expertise which is estimated at 0.3 per 100,000

population (including psychiatric nurses, psychiatrists,
social workers, psychologists, and other mental health
workers with formal training) [25].
To address the gap between the need for treatment of

depression and available services, a number of resource-
limited settings have utilized a task-sharing approach
where lay or non-specialist providers are trained to
deliver psychosocial interventions for the treatment of
depression. For example, in Pakistan, Lady Health Workers
were trained to deliver a cognitive behavioral intervention
with perinatal women and demonstrated a significantly
lower prevalence of depression in the intervention group as
compared with controls [26]. In Zimbabwe, the “Friendship
Bench” program worked with lay health workers and
trained them to provide six sessions of problem-solving
therapy (PST) as well as screen and monitor symptoms
of common mental disorders [27]. Additionally, women
receiving primary health care in KwaZulu-Natal, South
Africa, were enrolled in a feasibility study to examine
initial outcomes related to provision of Interpersonal
Therapy (IPT) for depression facilitated by community
health workers (CHWs); a reduction in depressive
symptoms was observed upon completion of the inter-
vention and was sustained after 24 weeks of follow-up
[28]. In a more recent study among individuals receiv-
ing primary health care in South Africa, those receiving
a task-sharing counselling intervention delivered by
nurses experienced a lower level of depressive symp-
toms and improvement in WHO Disability Assessment
Scale (WHODAS) scores [29]. In a randomized con-
trolled trial in Pakistan women in the intervention
group received an adapted version of the WHO Pro-
gram Management Plus program with Lady Health
Workers facilitating psychosocial support group ses-
sions. Improvements were observed across a number of
outcomes, including symptoms of anxiety and depres-
sion, WHODAS scores, as well as general psychological
distress [30]. Although the evidence has been expand-
ing, this task-sharing approach to addressing depression
has not been evaluated in Tanzania or among women
accessing PMTCT services more broadly.
In order to address the burden of depression and limi-

tation in access to services among perinatal women liv-
ing with HIV we are implementing a study to compare
treatment strategies for depression to advance evidence-
based care in this vulnerable population. Utilizing a
cluster randomized controlled trial study design we are
comparing a task-sharing approach (i.e. problem-solving
and cognitive behavioral therapy components delivered
to groups facilitated by trained lay community-based
health care workers) to improved standard of care for
the treatment of depression among women living with
HIV accessing PMTCT services in Dar es Salaam,
Tanzania. In this paper we present the study protocol
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and report the baseline characteristics of the trial
population.

Methods
Study setting
This study is being conducted within three urban dis-
tricts in Dar es Salaam, Tanzania: Ilala, Kinondoni, and
Temeke. According to the 2015 Demographic and
Health Survey (DHS), 96% of women aged 15–49 in Dar
es Salaam had attended school, with 44% completing
secondary school. Sixty-six percent of women were
employed, with the most common employment being
unskilled manual labor and domestic service [31]. The
prevalence of HIV among pregnant women in Dar es
Salaam has been estimated as 6.6% [32]. Study sites are
government-run reproductive and child health (RCH)
clinics in Dar es Salaam that provide a broad range of
prevention of mother-to-child transmission of HIV
(PMTCT)-related services including antiretroviral ther-
apy (ART), counseling, as well as provision of nevirapine
and HIV testing for infants at 6 weeks of age.

Trial design and randomization
The study is a cluster randomized controlled trial with
clusters randomized to intervention or control arms with
a 1:1 allocation ratio. Clusters were pair-matched by
geographic location within districts (Ilala, Kinondoni,
and Temeke). Within each pair match we used a
random number generator to determine which cluster
would be the intervention cluster. Each cluster was de-
fined as a primary health care facility with a RCH clinic
that provided PMTCT services and its satellite facilities.
Satellite facilities were those that referred patients to the
primary health facility and were therefore administra-
tively and clinically linked. Ten of the clusters had a
single satellite facility and the remaining six did not have
satellite facilities.
Healthcare facilities were eligible for inclusion in this

study if they were government-managed RCH clinics in
Dar es Salaam that were supported by a local non-
governmental organization, Management and Develop-
ment for Health (MDH). At the time of facility selection,
MDH supported 203 of the 231 active RCH clinics in
the region (88%). Facilities were eligible for inclusion in
the study if they were dispensaries or health centers (i.e.
hospitals, N = 3, were excluded), and if they saw at least
350 HIV-positive pregnant women in the year prior to
the start of the study. Facility selection occurred in two
rounds. In the first round of selection in March 2015 12
facilities were selected randomly, matched, and random-
ized. In November 2015 an additional four facilities were
selected, matched, and randomized. A description of the
study facilities can be found in Table 1.

Initial cluster selection and randomization occurred in
March 2015 with 12 facilities. There were three changes
in the selection of clusters after this initial randomization.
First, 2 weeks after randomization one of the control sites
was upgraded from a health center to a hospital, and was
therefore not eligible to be a study site. The RCH clinic
was moved to a nearby health center and this new health
center thus replaced the original one as the control facility
for this study. Second, in November 2015, there were
fewer eligible women than expected identified in the study
facilities. The study team thus identified, matched, and
randomized an additional four facilities from the list of
original list of eligible facilities. Third, in January 2016 one
of the intervention facilities also was noted to have low en-
rollment due to fewer than expected women eligible at
that site. Therefore, a new facility was randomly selected
to replace the intervention facility from the two eligible
facilities identified. This resulted in 16 study sites/clusters
as compared to the original 12 sites that were planned.

Study participant selection and recruitment
Within the selected study clusters, women were eligible
for participation if they were at least 18 years old, up to
30 weeks of gestation, HIV-positive and receiving ART,
demonstrated symptoms consistent with MDD on the
Patient Health Questionnaire-9 (PHQ-9) of a score of ‘9’
or above, planned to continue their post-partum care at
the study facility, and without a current plan to harm
herself, including the intent to commit suicide. A cut-off
score of ‘9’ for the PHQ-9 was used based on the results
from a prior validation study in Tanzania [33]. If the
woman had suicidal thoughts a formal referral to the
psychiatric nurse at the facility was made. Women were
recruited from the study facilities from May 25, 2015
until the target sample size was reached on April 29,
2016. Research assistants conducted recruitment by ap-
proaching women attending the PMTCT clinics at these
sites. All women who were pregnant and HIV-positive
were approached and invited to participate after an
interview to determine their eligibility. Women who had
received their HIV-positive diagnosis on the day of re-
cruitment were contacted 2 weeks later to determine eli-
gibility. If eligible, women were invited to participate in
the study.

Intervention and control conditions
The Healthy Options intervention includes evidence-based
components from problem-solving therapy (PST) and cog-
nitive behavioral therapy (CBT) approaches [34, 35]. The
PST component includes six psychosocial group therapy
sessions plus one orientation session prior to delivery. Im-
plementation strategies for the PST sessions are borrowed
from NAMWEZA [36], a participatory and strengths-based
program that was adapted for an urban Tanzanian context
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and demonstrated improved clinical outcomes in PLH [37].
This approach promotes awareness of one’s own strengths
and assertive communication skills. The content of PST
sessions includes acknowledging problems and identifying
strategies for addressing them, focusing on positive thinking
approaches, planning for the future and dreaming/fostering
hope, as well as assertiveness and goal setting.
During the follow-up interview 6 weeks after delivery,

women with elevated depressive symptoms consistent
with a diagnosis of MDD (scoring ‘9’ or above on the

PHQ-9) are invited to participate in eight CBT group
sessions. The CBT sessions were adapted from the
evidence-based “Thinking Healthy” intervention for psy-
chosocial management of perinatal depression [38] for
delivery in small groups of 8–10 women and include:
discussing the link between one’s thoughts and feelings;
sharing practical skills of caring for their infants and
addressing daily challenges; discussing strategies for
managing stress; fostering support from their social net-
works; and offering feedback on their CBT homework

Table 1 Description of study clusters

Cluster Number of
facilities

Intervention
status

Type of facilitya Number of
clinicians

New ANC clientsb HIV-infected clients
at first ANCb

Mean baseline
PHQ-9 score

Kinondoni

Dhakiyac 1 Intervention Dispensary Medical Doctors: 0
Other Cliniciansd: 10

219 7 11.5

Imani 2e Control Dispensary Medical Doctors: 0
Other Clinicians: 12

127 10 11.2

Syandene 1 Intervention Health center Medical Doctors: 1
Other Clinicians: 55

340 15 11.6

Saida 2 Control Health center upgraded
to Hospital (2016)

Medical Doctors: 19
Other Clinicians: 176

263 25 11.5

Ilala

Nuru 2 Intervention Health center Medical Doctors: 1
Other Clinicians: 63

436 20 10.6

Aadila 1 Control Health center upgraded
to Hospital (2015)

Medical Doctors: 11
Other Clinicians: 160

518 41 10.9

Firyali 1 Intervention Dispensary Medical Doctors: 0
Other Clinicians: 44

228 11 11.5

Kanoni 2 Control Dispensary Medical Doctors: 2
Other Clinicians: 28

148 6 10.2

Tumpe 2 Intervention Health Center Medical Doctors: 0
Other Clinicians: 43

147 20 9.8

Sekelaga 2 Control Health Center Medical Doctors: 0
Other Clinicians: 19

265 6 10.3

Temeke

Amidah 1 Intervention Was a health center
upgraded to
Hospital (2015)

Medical Doctors: 13
Other Clinicians: 127

520 17 11.7

Zahra 1 Control Health center Medical Doctors: 5
Other Clinicians: 40

482 23 12.4

Farida 2 Intervention Dispensary Medical Doctors: 0
Other Clinicians: 29

283 11 11.5

Tusajigwe 2 Control Dispensary (Faith based
but under PEFERF through
MDH support)

Medical Doctors: 1
Other Clinicians: 13

106 4 13.0

Mansa 2 Intervention Health center Medical Doctors: 0
Other Clinicians: 48

139 7 10.3

Zuwena 2 Control Dispensary Medical Doctors: 0
Other Clinicians: 24

135 10 12.0

aDispensaries are primary healthcare clinics that offer basic outpatient and maternal health services. Health centers offer both outpatient and inpatient care,
including maternal and child health services. They are the first level of referral from dispensaries
bMonthly averages for 2014
cClinic names are pseudonyms
d“Other clinicians” includes clinical officers, nurses, and medical attendants
eWhen there are multiple facilities within the cluster, the following columns describe the primary facility in that cluster
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assignments with the goal of addressing depressed mood
through cognitive restructuring.
Psychosocial support group sessions are facilitated in

Swahili by lay community-based health care workers
(CBHWs) who had prior experience with providing
HIV-related peer counseling and support. A two-week
in-depth training included didactic and experiential
components whereby the CBHWs played the role of
study participants in each of the sessions, with trainers
serving as facilitators. The group sessions are approxi-
mately 2–3 h in duration and include 15–20 women,
with smaller break-out groups for discussion and skills
building, and are held in a variety of venues, such as
health facilities, schools, and religious sites.
The control condition, referred to as “improved stand-

ard of care”, is a one-day training session offered to clin-
ical staff including medical officers, clinical officers,
nurses, medical social workers, and medical attendants
at the RCH clinics where the study was recruiting partic-
ipants. The training relies on evidence-based WHO
mhGAP guidelines [39], focusing on: screening for de-
pression; using an algorithm for assessment and man-
agement; attending to aspects of depression that can be
addressed in a primary care setting, including explor-
ation of current stressors, psychoeducation, reactivating
social networks, offering structured physical activity, and
follow-up; and identifying patients that need referral for
specialized psychiatric care. This included access to
counseling as well as anti-depressant treatment when
necessary, as well as immediate care for individuals pre-
senting with acute suicidal ideation. In the event of acute
risk of suicide, study participants are escorted to a facil-
ity that offers services for further evaluation of suicidal-
ity by appropriately trained mental health professionals.
This training session is also offered to the intervention
sites and is designed to improve the capacity of all of the
facilities to provide screening, treatment, and referral for
women presenting with elevated levels of depressive
symptoms.

Measures
The primary outcome of interest is a level of depressive
symptoms consistent with MDD on the PHQ-9 [40]
measured at baseline, 6 weeks and 9 months post-
partum. A prior validation study was performed in a
primary health care setting in Tanzania, which demon-
strated that a lower cut-off score of ‘9’ maximized the
sensitivity and specificity for identifying major depres-
sion in this setting. Therefore, a score of ‘9’ or above was
used to reflect an elevated level of depressive symptoms
consistent with major depression in this study [33]. The
PHQ-9 has demonstrated good internal consistency
(Cronbach’s alpha ranging from 0.86 to 0.89) and criter-
ion validity (sensitivity and specificity of 88%). Secondary

outcomes include intimate partner violence (IPV), social
support, self-efficacy, hope, HIV-related stigma, and
ART adherence. IPV is defined as report of either phys-
ical and/or sexual violence and items are derived from
the DHS [41]. For social support the Duke University-
UNC Functional Social Support Questionnaire is used;
this scale has demonstrated positive correlations with
other social support scales. A listing of ten items from
this questionnaire has been used previously in Tanzania
[8] and includes dimensions of instrumental and emo-
tional support [42]. The General Self-Efficacy Scale is
used to assess self-efficacy. This scale has demonstrated
good internal consistency (Cronbach’s alpha ranging
from 0.81 to 0.91) and construct validity has been shown
through positive correlations with optimism and nega-
tive correlations with depression and anxiety [43]. Hope
is assessed through a scale developed locally by Siril
et al. [44] with individuals living with HIV in Tanzania.
For HIV-related stigma, the HIV Stigma Scale developed
by Berger et al. [45] is used. This measure was validated
in a diverse sample in the U.S. and demonstrated con-
struct validity through factor analysis and internal
consistency (Cronbach’s alpha of 0.96). A sub-sample of
these items also demonstrated construct validity of this
scale in a resource-limited setting [46]. In addition, we
assess self-reported ART non-adherence as the propor-
tion of women who had missed at least 1 day of ART in
the past 4 days [47, 48]. Finally, in order to assess
women’s food security, an important indication of their
current economic standing, we use a composite measure.
Women are considered food insecure if they report that
their household had any trouble satisfying their food
needs in the past 6 months and/or they currently owe
money at a shop where they purchased food.

Baseline data collection and follow-up
Trained research assistants conducted structured eligi-
bility and baseline surveys from May 2015 through
April 2016. The eligibility form consisted of items indi-
cated in the inclusion and exclusion criteria, including
age, number of weeks of gestation, information regard-
ing whether the woman planned to receive post-natal
care at the same facility for 2 years after birth, and the
depression screening questionnaire (PHQ-9). Prior to
the interview all women provided written informed
consent. Surveys were conducted in person and lasted
approximately 30 min. Blinded data collection was not
feasible given the clinic-based cluster design. Responses
were recorded on paper and entered into a Microsoft
Access database. Data were reviewed weekly for errors
and inconsistencies and corrections were made as ne-
cessary. Follow-up data are collected at 6 weeks and 9
months after delivery. The follow-up data are collected
electronically on smart phones. All data are exported to
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Stata version 14.2 for analysis (StataCorp LP, College
Station, USA) [49].

Sample size and statistical analysis
Power calculations were conducted assuming
randomization of 12 clusters, stratified by district, and
pair-matched. We planned to screen 60 patients in each
cluster. Given experience with other trials we assumed
that 80% of patients would be enrolled from each cluster
and a conservative 30% would drop out throughout the
study, we anticipated having 34 patients in each cluster
at the end of the study. Given this sample size (720
women screened), an anticipated depression prevalence
of 73% in the control arm and 60% in the intervention
arm 6 months after completion of the intervention [34],
as well as a coefficient of variation of 0.05, the minimum
detectable risk ratio for 80% power and 5% two-sided
type I error was 0.79 [50]. With the addition of clusters
after initial randomization, our power increased.
In this initial paper we present the baseline character-

istics of participants in the intervention and control clus-
ters. We include sociodemographic characteristics of
participants as well as the baseline values for the primary
and secondary outcomes of interest for the trial. The pri-
mary outcome will be depressive symptoms consistent
with MDD. Secondary outcomes will include general
self-efficacy, social support, HIV-related stigma, intimate
partner violence, hope, and ART adherence. We present
proportions for all categorical variables and the mean
and standard deviation for all continuous variables and
scales. Future analyses will determine the effect of the
intervention on these primary and secondary outcomes.
For the outcomes analysis, an intent-to-treat strategy

will be employed, consistent with what is typically per-
formed for randomized controlled trials, with the pri-
mary outcome being depressive symptoms at follow-up.
Secondary outcomes will include intimate partner vio-
lence, social support, self-efficacy, hope, HIV-related
stigma, and ART adherence. Generalized estimating
equations (GEE) will be used to compare outcomes for
intervention and control groups at first and second
follow-up assessments at 6 weeks and 9 months post-
delivery, respectively. In order to account for the cluster-
ing of data we will utilize robust standard errors for GEE
models. A sensitivity analysis will be performed to adjust
for variables that have demonstrated some imbalance at
baseline, such as education and marital status. Add-
itional sensitivity analyses will be performed, including a
pair-matched analysis as well as a non-parametric
analysis to account for variables that are not normally
distributed. Effect modification for the main outcome
variable of depression will also be explored and will in-
clude variables such as baseline depression score, intim-
ate partner violence, HIV status disclosure to partner,

social support, HIV-related stigma, and hope. A parallel
analytic strategy will be performed for all secondary
outcomes.

Results
Of the 895 pregnant, HIV-positive women approached
75 (8.4%) were excluded because their gestational age
was beyond 30 weeks and two (0.2%) declined to partici-
pate. There were thus 818 women who participated in
the PHQ-9 screening. Of those screened, 742 (90.7%)
were determined to be eligible for the study based on a
PHQ-9 score of 9 or above. Therefore, the overall ineli-
gibility rate among the initial 895 women approached
was 16.9% based on gestational age and PHQ-9 score.
Baseline results suggest that this is a vulnerable popula-
tion with approximately one-third reporting their house-
hold had any trouble satisfying their food needs in the
past 6 months and 28.5% reporting that they owed
money at the shop where they purchase food. This re-
sulted in 45.4% of women being food insecure, i.e.
reporting positive for at least one food insecurity item.
In addition, approximately 65% of the study population
had an education at the primary school level or lower.
Only 12 and 17% had a flush toilet and running water in
their homes, respectively.
Women enrolled in the intervention and control facil-

ities were similar in almost all variables, with the excep-
tion of marital status and education (Table 2). A larger
proportion of women in the control group had com-
pleted secondary school (25.2% versus 18.2% in the
intervention group) and a lower percent were married
(39.5% versus 48.1 in the intervention group).
Scores for the primary and secondary outcomes were

also fairly similar at baseline across intervention and
control groups (Table 3). The findings reflected the vul-
nerability of the study population with 17% experiencing
intimate partner violence in the past 6 months. The
average social support scale score of ‘3’ suggests that this
population had moderate, but less than optimal social
support at baseline, since a score of ‘3’ corresponds with
the response that she received support ‘less than I would
like.’ In contrast, general self-efficacy was good, since
women reported ‘moderately true’ on average for items
reflecting self-efficacy at baseline.

Discussion
Access to treatment for depression among people living
with HIV has the potential to improve prognosis and en-
hance survival [51, 52]. For women accessing PMTCT
services, the benefits can also extend to their infants,
since perinatal depression among women has demon-
strated a negative impact on early child growth and
cognitive development, which has short- as well as long-
term implications [53]. The present cluster randomized
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controlled trial will compare two strategies for the treat-
ment of symptoms consistent with MDD among women
accessing PMTCT services in Dar es Salaam. Findings
from the trial will inform approaches for addressing
depression in this high-risk population in Tanzania and
similar resource-limited settings.
At baseline, this population of women living with HIV

and depression accessing PMTCT services had limited
educational attainment and employment. This context of
socioeconomic vulnerability may place women living
with HIV who are also expecting a child at increased risk
for depression. This is compounded by a significant level
of food insecurity, risk of intimate partner violence, as
well as the broader context of HIV-related stigma experi-
enced by this population, factors that have also demon-
strated associations with depression [54]. Prior studies
have also found that PLH in other resource-limited set-
tings are vulnerable to a similar set of economic and social
conditions that may place them at risk of depression.
Among PLH accessing services at an ART clinic in
Ethiopia, food insecurity and not owning livestock in-
creased the risk of elevated depressive symptoms, whereas
having attended secondary school conferred a protective
effect [55]. In rural Uganda, severe food insecurity was
associated with elevated depressive symptoms among
women living with HIV, with social support serving as a
buffer in this relationship [56].
Intimate partner violence can occur within the context

of HIV disclosure and can range from forcing the
woman from leaving the house, intentionally disclosing
her HIV status to others, as well as sexual and physical

Table 2 Baseline socio-demographic characteristics of the study
population

Control (N =
347)
n (%)

Intervention
(N = 395)
n (%)

Demographic

Age, mean (SD) 29.5 (5.3) 29.8 (5.5)

Marital status

Married 136 (39.5%) 190 (48.1%)

Cohabitating with proposal
for marriage

78 (22.7%) 67 (17.0%)

Cohabitating without proposal
for marriage

30 (8.7%) 35 (8.9%)

Single 77 (22.4%) 88 (22.3%)

Divorced/separated 22 (6.4%) 13 (3.3%)

Widowed 1 (0.3%) 2 (0.5%)

Highest level of education completed

Less than primary school 46 (13.3%) 52 (13.3%)

Primary school 212 (61.4%) 268 (68.5%)

Secondary school 87 (25.2%) 71 (18.2%)

Employment status

Employed 41 (11.8%) 36 (9.1%)

Self-employed 155 (44.8%) 164 (41.6%)

Homemaker 147 (42.5%) 191 (48.5%)

Student 1 (0.3%) 2 (0.5%)

None 2 (0.6%) 1 (0.3%)

Household economic indicators

Main source of energy for lighting

Electricity 265 (76.4%) 282 (71.4%)

Solar 14 (4.0%) 13 (3.3%)

Other 68 (19.6%) 100 (25.3%)

Household floor made from cement
or stone

343 (98.8%) 382 (96.7%)

Main source of drinking water

Piped into dwelling/plot 73 (21.0%) 53 (13.5%)

Public/neighbors tap 149 (42.9%) 189 (48.0%)

Water vendor 109 (31.4%) 99 (25.2%)

Other 16 (4.6%) 53 (13.5%)

Toilet

Flush toilet used by household/
family only

50 (14.6%) 38 (9.7%)

Pit latrine used by household/
family only

32 (9.3%) 63 (16.2%)

Flush toilet shared with other tenants 110 (32.1%) 101 (25.9%)

Pit Latrine shared with other tenants 139 (40.5%) 180 (46.2%)

Flush toilet shared with a neighbor 12 (3.5%) 8 (2.1%)

Had problems satisfying food needs in
past 6 months

128 (37.0%) 118 (29.9%)

Owed money to shops where they
purchase food

99 (28.5%) 103 (26.1%)

Table 3 Primary and secondary outcomes for the randomized
controlled trial at baseline (n = 742)

Control
n = 347

Intervention
n = 395

Depression (possible range 1–27; mean, SD)a 11.6 (3.0) 11.3 (3.2)

Any intimate partner violenceb 53 (17.4%) 59 (16.3%)

Social support scale (range 1–4; mean, SD)c 3.0 (0.7) 2.9 (0.7)

Self-efficacy scale (range 1–4; mean, SD)c 3.1 (0.6) 3.1 (0.8)

Hope scale (range 1–4; mean, SD)c 3.5 (0.4) 3.5 (0.4)

HIV-related stigma scale (range 1–5;
mean, SD)d,e

2.2 (0.7) 2.0 (0.7)

Missed one or more days of ART in past
4 days

44 (13.3%) 58 (14.7%)

the N for individual questions may differ from the overall N due to question
non-response or, where noted, due to eligibility to answer the question
aLower values are better; women were screened prior to enrollment and
eligible if their score on the screening survey was 9 or higher
b659 women (305 in control facilities and 363 in intervention facilities)
reported being in an intimate partner relationship and/or chose to answer
this question
cHigher values are better
dLower values are better
e548 women reported disclosing their HIV status to anyone; n for this scale
is 484
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abuse, which in turn can increase the risk of depression
[14, 15]. In addition, disclosure can pose a significant
risk in light of the stigma that surrounds HIV. Although
ART is more widely available, HIV-related stigma re-
mains, often having a profound effect on PLH and can
serve as an additional risk factor for depression [57, 58].
However, major depression is a treatable condition

with psychotherapeutic approaches and/or anti-depressant
medication. Lifting the burden of depression may result in
women having greater capacity to engage in economic op-
portunities, such as investment in small businesses through
collective microfinancing [59]. Similarly, women can more
effectively address HIV-related stigma within the social
context as well as confront issues of domestic violence in
their lives if depression is addressed [60]. This in turn may
not only have a positive effect on women’s health and well-
being, but also for children’s cognitive and physical health
outcomes [61].
There are a number of limitations of this study. Given

the limited number of clusters, there is the potential of
not finding associations where they may exist, particu-
larly for secondary outcomes. In addition, the present
research only recruits women accessing PMTCT services
prior to 30 weeks of gestation. It is likely that women
that are accessing care later, or not accessing antenatal
and PMTCT services at all, may be more likely to be at
risk of depression or may be suffering from more severe
levels of depressive symptoms. Therefore, findings from
this study cannot be generalized to those not accessing
these services or accessing them at a later gestational
age. Additionally, since the study was performed within
the context of PMTCT services, some women recruited
for the study had recently received their HIV-positive
diagnosis. This can result in a higher percentage of
women eligible for the study if some women experienced
depressive symptoms related to the immediacy in which
they received their HIV diagnosis. Although this may
limit the generalizability of the study, it is not a threat to
the internal validity, since a comparable recruitment
strategy was used for intervention and control sites.
Despite these limitations, this study is an initial step in
identifying evidence-based strategies that can address
depression in this context. A strength of this study is
evident in the preliminary findings, whereby socioeco-
nomic factors and other baseline characteristics demon-
strated similar distributions at baseline between the
intervention and control groups.

Conclusions
In summary, treatment of depression is an essential
building block in reducing the risk of poor HIV-related
health outcomes and addressing the socioeconomic con-
texts that often contribute to the risk of depression. The
potential implications are short-term, in the sense that

treatment of depression can enhance a woman’s capacity
to address immediate challenges, such as adhering to
HIV medication, finding employment, and securing food
for her family. In addition, the long-term implications
are significant, since maternal depression can have an
impact on cognitive development, educational outcomes,
and economic attainment of their children as they tran-
sition into adulthood. Therefore, identifying evidence-
based approaches for the treatment of depression among
perinatal women living with HIV in resource-limited set-
tings is critical to inform future programs and policies
that aim to address the problems faced by this vulner-
able population in Tanzania and similar resource-limited
settings.
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