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Abstract
Introduction  Perinatal depression is common among women living with HIV, but depression care is limited in low-resource 
settings. We examined (1) characteristics of women receiving Problem Solving Therapy (PST) versus antidepressant therapy 
(ADT), (2) treatment response by modality, and (3) correlates of treatment response.
Methods  This analysis used data from 191 Ugandan women in the intervention arm of a cluster randomized controlled trial 
of task-shifted, stepped-care depression treatment for pregnant women living with HIV (PWLWH). Treatment response was 
defined as scoring < 5 on the nine-item Patient Health Questionnaire (PHQ-9). Bivariate analysis and multivariable logistic 
regression were used to examine characteristics of women by treatment group and correlates of treatment response.
Results  Of 134 participants with depression, 129 (96%) were treated: 84 (65%) received PST and 45 (35%) received ADT. 
Severe depression at treatment initiation was more common in those receiving ADT (28.9% versus 4.8%, Fischer’s Exact 
Test < 0.001). Treatment response was higher for PST (70/84; 83.3%) than ADT (30/45; 66.7%; p = .03). ADT side effects 
were rare and minor; no infants had serious congenital defects. Of 22 participants (19%) who did not respond to treat-
ment, only five received intensified management. Social support and interpersonal violence were associated with treatment 
response (adjusted odds ratio, [aOR] = 3.06, 95% CI = 1.08–8.66 and aOR = 0.64, 95% CI = 0.44–0.93).
Discussion  Both depression treatment modalities yielded high response rates in Ugandan PWLWH; ADT was well-toler-
ated. Our results highlight a need to build capacity to implement the stepped-care protocol for non-responders and screen for 
social support and interpersonal violence.

Significance
What is Already Known on this Subject?Prior research has demonstrated the feasibility and effectiveness of delivering 
collaborative care for depression in low-resource settings including Uganda.
What this Study adds?Both Problem-Solving Therapy and antidepressant therapy yielded high treatment response rates 
among pregnant women living with HIV in Uganda who met criteria for depression, and antidepressant therapy was well 
tolerated. This study highlights a need to build capacity to implement the task-shifted stepped-care protocol for women 
whose depression does not respond to initial treatment, and to screen for social support and interpersonal violence.
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Introduction

Perinatal depression is common among pregnant women 
living with HIV (PWLWH), with approximately one in 
three meeting criteria for clinical depression in sub-Saharan 
Africa (SSA) (Sowa, et al., 2015), and up to half experienc-
ing depressive symptoms during pregnancy or postpartum. 
Perinatal depression can cause negative outcomes for the 
mother-infant dyad. Studies of PWLWH have shown that 
depression is associated with less adherence to protocols 
for prevention of mother-to-child transmission (PMTCT) 
as well as more rapid HIV disease progression and death 
(Antelman, et al., 2007; Mayston, et al., 2012; Nakimuli-
Mpungu, et al., 2012; Starace, et al., 2002). Perinatal 
depression can adversely affect birth outcomes, maternal-
infant attachment, and child development (Grote, et al., 
2010; Pearson, et al., 2013; Surkan, et al., 2011; Tronick et 
al. 2009).

While evidence-based treatments for perinatal depres-
sion exist (Yonkers, et al., 2009), it is rarely screened for, 
diagnosed, and treated in Uganda. Mental health profes-
sionals are scarce (Kigozi, et al., 2010), and stigma pre-
vents people from seeking care and disclosing symptoms 
(Kitafuna, 2022). Prior research has demonstrated the fea-
sibility and effectiveness of delivering collaborative care 
for depression in low-resource settings (Nyamayaro, et al., 
2020; Patel, et al., 2007, 2010), including Uganda (Wagner, 
et al., 2017), and for underserved populations in the United 
States (LaRocco-Cockburn, et al., 2013). However, its 
effectiveness has not been evaluated in the context of treat-
ing depression among PWLWH in SSA.

To contribute to this body of evidence, we are conducting 
a cluster randomized controlled trial (Maternal Depression 
Treatment in HIV, M-DEPTH). Drawing on evidence-based 
collaborative care models for depression in low-resource 
settings (Patel, et al., 2007), we are implementing a stepped-
care approach to offering psychological and pharmacologi-
cal treatment options for PWLWH in Uganda who meet 
criteria for depression. As part of the larger study evaluating 
the effects of depression treatment with Problem Solving 
Therapy (PST) or antidepressant therapy (ADT) on PMTCT 
care adherence and outcomes, we examined (1) character-
istics of participants who received PST versus ADT, (2) 
response to depression treatment by treatment modality, and 
(3) correlates of treatment response. Our prior work docu-
mented the effectiveness of the treatment model for reduc-
ing depressive symptoms in PWLWH, with the intervention 
group being 80% less likely to be depressed than controls at 
follow-up (Wagner, et al., 2023). To help health care provid-
ers in low resource settings counsel their pregnant patients 
on the risks and benefits of depression treatment options 
(Molenaar, et al., 2018), this paper provides a more in-depth 

analysis of the two treatment modalities. We hypothesized 
that both PST and ADT would have high treatment response 
rates among Ugandan PWLWH and that ADT would be 
well-tolerated.

Methods

Study Design

Details of this prospective, multi-site cluster randomized 
controlled trial, which follows CONSORT guidelines, can 
be found elsewhere (Wagner, et al., 2019). This ongoing 
trial evaluates the effects of task-shifted, evidence-based 
depression care, relative to usual care, on PMTCT adher-
ence and maternal-infant health outcomes. The trial is being 
conducted at eight public antenatal care clinics in Uganda, 
four randomly assigned to administer usual care and four 
to usual care plus the depression care model. This paper 
focuses on participants in the intervention arm. Partici-
pants are enrolled during pregnancy and followed through 
pregnancy completion until 18 months postpartum (or six 
months after premature pregnancy loss or termination). Par-
ticipants are assessed at baseline, and at two, six, 12, and 18 
months post-pregnancy completion. Data collection is com-
plete through the six-month post-pregnancy assessment, 
and these data are used for this analysis, as this is sufficient 
time post-partum for monitoring response to depression 
treatment. The study protocol was approved by the corre-
sponding author’s institutional review board.

Study Participants

To be eligible for this study, adult PWLWH had to score > 0 
on the PHQ-2, which is administered by peer mothers at 
all ANC visits. Potential participants were further evalu-
ated by a nurse who applied the following inclusion crite-
ria: (1) gestation period of 32 weeks or less, (2) medically 
stable without opportunistic infections and on antiretrovi-
ral therapy (ART) for at least 4 weeks, (3) age 18 years or 
older, and (4) scored > 4 on the nurse-administered 9-item 
Patient Health Questionnaire (PHQ-9) (Kroenke, et al., 
2001). This threshold was selected to identify women with 
at least minor depressive symptoms. Women were excluded 
if already receiving mental health treatment or at elevated 
risk of suicide. Participants provided written consent, and 
recruitment occurred between July 2019 and January 2021.

M-DEPTH Depression Care Model

The M-DEPTH Depression Care model consisted of (1) 
depression screening by peer mothers using the PHQ-2; (2) 
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evaluation of treatment eligibility for those who screened 
positive by the nurse using the PHQ-9, and who met study 
inclusion criteria; (3) depression psychoeducation and rec-
ommendation of treatment modality by the nurse (World 
Health Organization, 2016), consisting of PST for moderate 
depression (PHQ-9 scores of 10–19) and ADT for severe 
depression (PHQ-9 > 19); and (4) provision of treatment 
selected by the patient, by peer mothers (PST) and nurses 
(ADT), supervised by mental health specialists.

Problem Solving Therapy (PST)

PST is a cognitive-behavioral intervention that teaches 
patients to use adaptive problem solving and systemati-
cally apply four skills: defining the problem, generating 
solutions, selecting solutions, and implementing/evaluating 
those solutions (Bell et al. 2009; Malouff, et al., 2007). Peer 
mothers received training to implement manualized individ-
ual PST over three biweekly core sessions, followed by up 
to four optional monthly sessions, for a maximum of seven 
sessions.

Antidepressant Therapy (ADT)

ADT was administered and monitored by nurses, beginning 
in the second trimester to balance benefits with risks to the 
developing fetus. Fluoxetine, a selective serotonin reuptake 
inhibitor (SSRI), at a starting daily dose of 20 mg was the 
first-line medication, and imipramine, a tricyclic antidepres-
sant, at a starting daily dose of 50 mg (increasing to 75 mg 
after the first week) was the second-line option. At monthly 
follow-up visits, measures of treatment response and assess-
ment of side effects guided changes to dosage or medica-
tion. Participants receiving ADT were instructed to monitor 
their infant for signs of poor neonatal adaptation after birth. 
When the participant’s PHQ-9 was < 5 for six months, and 
she was at least six months post-pregnancy completion, 
medication discontinuation was considered.

If a patient’s PHQ-9 scores indicated she was not respond-
ing to treatment or was experiencing a relapse of symptoms 
after initial response, depression management was to be 
“stepped-up” in intensity. This stepped-care approach could 
include adding the other modality (e.g., ADT if receiving 
PST or vice versa), switching from PST to ADT, or increas-
ing ADT dosage.

Measures

Assessments included surveys, laboratory viral load testing, 
pharmacy data, and data abstracted from medical charts and 
a Depression Care Registry maintained by peer mothers and 
nurses. Survey measures were interviewer-administered; 

those that had not been translated into Luganda, the local 
language, during our prior research were translated using 
standard translation and back-translation methods.

Response to depression treatment is the focus of this 
analysis. At baseline and two months post-pregnancy com-
pletion, the PHQ-9, which has been used successfully in 
rural Uganda (Nakku, et al., 2016; Kaggwa, et al., 2022), 
was administered as part of the study survey. In addition, the 
PHQ-9 was administered at each clinic visit for participants 
in the intervention arm through six months postpartum. 
The scale’s nine items correspond to the nine symptoms 
assessed in the depression module of the Diagnostic Sta-
tistical Manual of Mental Disorders (American Psychiatric 
Association, 1994). PHQ-9 scores above 9 (range: 0 to 27) 
have been shown to correspond with major depressive dis-
order (Kroenke, et al., 2001), and this cutoff was used to 
represent clinical depression in this study. We defined treat-
ment response as a PHQ-9 score < 5 at any point during 
treatment.

Survey measures included sociodemographic character-
istics (age and any secondary education); pregnancy-related 
characteristics (gestation length, pregnancy outcome, 
whether pregnancy was planned); health functioning and 
quality of life; depression treatment-related factors (PHQ-9 
at treatment initiation, weeks on treatment); relationship 
factors (e.g., relationship status, partner knowledge of 
patient’s HIV status, partner support and involvement in 
the pregnancy; and experience with interpersonal violence 
[IPV]); experience of trauma (childhood or recent); PMTCT 
knowledge and attitudes; and problem solving orientation 
(positive, negative, or avoidant). Surveys also asked about 
any ADT side effects, degree to which they interfered with 
daily life, and infant signs of poor neonatal adaptation (i.e., 
jitteriness, respiratory distress). Mothers were asked if they 
sought medical care for these signs.

Data related to HIV diagnosis and care (e.g., time since 
diagnosis, whether ART was started during current preg-
nancy) and whether the infant had any serious congenital 
conditions were abstracted from the patient’s clinical chart. 
An HIV viral load assay was collected at baseline and two 
months post-pregnancy completion, and percent of pre-
scribed ART pills taken was calculated using pharmacy 
refill data.

The Online Supplement provides additional detail on 
these measures.

Statistical Analysis

We used descriptive statistics to examine depression treat-
ment response by modality (PST or ADT) and the presence 
of side effects. We conducted bivariate analyses to examine 
differences in patient characteristics between those treated 
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did not differ on other sociodemographic or HIV disease 
characteristics, nor on gestation length.

Treatment Effects on PHQ-9 Scores

Overall

Of the 129 participants who received depression treatment 
with PST or ADT, 100 (77.5%) responded to treatment 
(PHQ-9 < 5) at some point during the study and remained in 
remission at the conclusion of treatment (or at study com-
pletion for those who remained on ADT).

PHQ-9 scores at the start of treatment were significantly 
higher among participants who did not respond to treat-
ment than among those who did [15.9 (SD = 4.0) vs. 14.0 
(SD = 3.7), p = .018], as was the proportion of participants 
with severe depression (27.6% vs. 9.0%, p = .009). The 
response rate was significantly higher among those treated 
with PST (70/84; 83.3%) compared to those treated with 
ADT (30/45; 66.7%) (p = .031).

By Treatment Modality: Problem Solving Therapy

Among the 84 participants who were treated with PST, 
the mean number of sessions attended was 5.9 (SD = 2.1; 
median = 6); 78 (92.9%) completed the three core sessions, 
and 74 of those 78 (94.9%) completed additional sessions. A 
total of 74 women (88.1%) responded to PST at some point 
in the study. Treatment response was achieved after a mean 
of 13.1 weeks (SD = 7.6), and the mean PHQ-9 at the con-
clusion of treatment was 1.9 (SD = 2.5). Among the 74 who 
responded, 17 (23.0%) experienced a relapse of depression, 
of whom 13 had their depression return to a state of remis-
sion [PHQ-9 < 5; mean (SD) PHQ-9 = 3.4 (2.8)] by the end 
of treatment. Therefore, 70 (83.3%) participants responded 
to PST overall.

Of the 10 (11.9%) whose depression never responded 
to PST, 4 prematurely discontinued treatment. ADT was 
added to PST for only one of the 10 participants who did 
not respond, but not for any of the 17 who experienced a 
relapse.

By Treatment Modality: Antidepressant Therapy

Among the 45 participants who received ADT, 43 (95.6%) 
were prescribed fluoxetine and 2 (4.4%) received imipra-
mine; only one woman had a dosage increase of her med-
ication. At this point in the ongoing study, mean number 
of months of ADT is 9.3 (SD = 4.8; range: 2 weeks to 25 
months). Thirty-three women (73.3%) responded to ADT 
after a mean of 19.2 weeks (SD = 14.0), and the mean 

with PST versus ADT, and those whose depression did or 
did not respond to treatment. We used chi-squared tests for 
categorical variables and two-tailed independent t-tests for 
continuous variables, with an a priori significance level of 
P < .05.

We used multivariable logistic regression models, esti-
mated using SAS Proc Surveylogistic, to further examine 
predictors of treatment response using variables found to 
be significant correlated with response in bivariate analy-
ses. These models were adjusted for baseline demographics 
(age, any secondary education, relationship status), weeks 
on depression treatment, and study site. Analyses were con-
ducted using SAS version 9.2 (SAS Institute, Cary, NC).

Results

Sample Characteristics

The intervention arm consisted of 191 PWLWH (out of 391 
PWLWH enrolled in the trial overall). Baseline characteris-
tics of those in the intervention arm included mean age of 
27.3 (SD = 5.7) years, 41% had any secondary education, 
81% were in a committed relationship, mean gestation was 
21.3 weeks (SD = 6.4), 22% were newly diagnosed with 
HIV, and 57% had an undetectable HIV viral load.

Of the 191 PWLWH, 122 (63.8%) met criteria for clini-
cal depression (PHQ-9 > 9) at baseline and 117 (95.9%) of 
those received depression treatment. Of the five partici-
pants who were not started on treatment at baseline, two 
declined treatment, two were lost to follow-up or transferred 
their care elsewhere, and one had a rapid decrease in her 
PHQ-9 score before initiating treatment. An additional 12 
participants with mild depressive symptoms at baseline, 
(PHQ-9 between 5 and 9), reported increased depres-
sion (PHQ-9 > 9) in the weeks following study enrollment 
(range: 2–13 weeks after enrollment), and were initiated on 
treatment. Therefore, a total of 129 (96.2%) of the 134 par-
ticipants who met criteria for clinical depression either at 
baseline or after study enrollment received depression treat-
ment, 84 (65.1%) of whom began PST and 45 (34.8%) of 
whom began ADT.

Depressive symptoms at treatment initiation were more 
severe among those treated with ADT compared to PST, 
based on mean (SD) PHQ-9 ([16.4 (4.1) vs. 13.3 (3.2); 
p < .001] and the proportion of participants with severe 
depression (PHQ-9 > 19; 28.9% vs. 4.8%; Fischer’s Exact 
Test < 0.001). Participants initiated on ADT were younger 
[mean (SD) age = 25.2 (5.4) vs. 28.4 (5.3); p < .001] and had 
higher HIV viral loads at baseline [mean (SD) log10 viral 
load = 1.5 (1.7) vs. 0.8 (1.2); p = .006]. The two subgroups 
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Correlates of Treatment Response

Table 1 lists the bivariate correlates of treatment response. 
IPV, any childhood trauma, and number of recent traumas 
were all negatively associated with treatment response. Gen-
eral social support, health-related quality of life, attitudes 
(but not knowledge) about prevention of maternal-to-child 
transmission of HIV, and positive problem-solving orienta-
tion were positively associated with treatment response. No 
sociodemographic or HIV-related medical characteristics 
were associated with depression treatment response, nor 
were pregnancy characteristics (Table 1).

In multivariable analyses, only two factors were associ-
ated with treatment response: general social support was 
associated with higher odds of responding to depression 

PHQ-9 at the conclusion of either treatment or study partici-
pation was 1.9 (SD = 2.0).

Among the 33 participants who responded to ADT,13 
(39.4%) experienced worsening of their depression after 
initial response, including three who began receiving PST 
in addition to ADT. Among these 13, 10 (78.6%) (including 
the three who received augmentative PST) had their depres-
sion return to a state of remission at the end of treatment or 
the study. Therefore, 30 (66.7%) participants responded to 
ADT overall.

Of the 12 (26.7%) whose depression never responded to 
ADT, 4 prematurely discontinued treatment, 3 added PST 
(two of which then responded to treatment), and 1 was 
switched to PST from ADT.

Characteristics Responded 
(n = 100)

Did not 
respond
(n = 29)

Mean (SD) 
or percentage

Mean (SD) or 
percentage

p/FET

Sociodemographic factors
  Age 27.5 (5.5) 26.7 (5.8) 0.468
  Any secondary education 34.3% 48.3% 0.173
HIV- and pregnancy-related factors
  Length of time since HIV diagnosis (months) 47.8 (45.8) 43.5 (44.7) 0.656
  Started antiretroviral therapy during current pregnancy 17.2% 21.2% 0.640
  Undetectable viral load 62.1% 58.6% 0.737
  Length of gestation 21.1 (6.6) 21.3 (6.2) 0.830
  Successful delivery of child 93.9% 92.9% 0.561
Quality of life and depression-related factors
  Health functioning QOL 52.9 (12.3) 46.6 (12.7) 0.018
  PHQ-9 at start of treatment 14.0 (3.7) 15.9 (4.0) 0.018
  Severe depression (PHQ-9 > = 20) 9.0% 27.6% 0.009
  Weeks on depression treatment at time of postpartum visit 14.9 (9.8) 17.9 (8.0) 0.108
Relationship factors
  General social support 2.3 (0.7) 1.9 (0.5) < 0.001
  In a committed relationship 72.4% 83.8% 0.166
  Partner knows respondent’s HIV status 51.7% 70.7% 0.057
  Pregnancy was planned 42.4% 41.4% 0.920
  Partner support for the pregnancy 2.4 (1.2) 2.6 (1.0) 0.290
  Partner involvement in ANC/PMTCT 3.6 (2.7) 2.6 (2.4) 0.067
  IPV (sum of all types of IPV) 3.4 (1.8) 4.7 (1.8) 0.006
  IPV- controlling type 3.0 (1.2) 2.4 (1.2) 0.044
  IPV – physical type 0.9 (0.8) 0.4 (0.6) 0.001
  IPV – sexual type 0.3 (0.5) 0.3 (0.5) 0.616
Experience of trauma
  Any childhood trauma 80.8% 96.6% 0.043
  Number of recent traumas 2.0 (1.9) 2.9 (1.8) 0.031
Knowledge, attitudes, and problem-solving orientation
  PMTCT knowledge 4.1 (1.2) 3.5 (1.6) 0.098
  PMTCT attitudes 4.2 (0.3) 4.0 (0.1) 0.008
  Negative problem-solving 10.8 (4.2) 11.8 (5.2) 0.279
  Positive problem-solving 14.8 (4.0) 12.5 (4.3) 0.008
  Avoidant problem-solving 5.3 (4.3) 7.0 (5.1) 0.078

Table 1  Characteristics of 
participants who did and did not 
respond to depression treatmenta

a Predictors found to be statisti-
cally significant at the P < .05 
level are bolded
Abbreviations: FET = Fischer’s 
Exact Test; ANC = antenatal 
care; IPV = interpersonal vio-
lence; HIV = human immuno-
deficiency virus; Q = quality 
of life; PHQ-9 = patient health 
questionnaire = 9
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Nearly all (96%) participants who were identified as 
having depression received treatment, and over three-
quarters of treated participants responded to PST or ADT. 
This encouraging result is consistent with existing litera-
ture on the effectiveness of psychological interventions 
such as PST for people living with HIV (van Luenen, et 
al., 2018), including the use of lay health workers to deliver 
evidence-based mental health care to people living with 
HIV (Nakimuli-Mpungu, et al., 2020), but extends it to the 
population of pregnant and postpartum participants. Our 
study is also among the first to document the effectiveness 
of ADT in PWLWH in Uganda or the larger region of sub-
Saharan Africa for alleviating perinatal depression. Further-
more, the low rate of side effects for both the mother and the 
infant, the absence of serious birth defects or major medical 
conditions in the infants of mothers treated with ADT dur-
ing pregnancy, and the fact that some participants with less 
severe depression chose ADT despite being recommended 
PST per protocol, demonstrate that ADT was well-tolerated 
and acceptable in this population.

The finding that the treatment response rate was higher 
among those receiving PST (83.3%), compared to those 
receiving ADT (66.7%), deserves future study. One poten-
tial explanation is that more participants had severe depres-
sion symptoms at the start of treatment in the ADT group 
(29%) than the PST group (5%). Both groups were receiv-
ing support through the Family Support Group program 
(see Online Supplement for description of this multi-session 
group program to support PMTCT and pregnancy manage-
ment instituted by the Ugandan Ministry of Health) as part 
of usual care, but perhaps the PST sessions, which could be 
tailored to address the specific problems facing the patient, 
better equipped patients with skills to manage their depres-
sion and related stressors (Malouff, et al., 2007; van Luenen, 
et al., 2018). In contrast, those receiving ADT might not 
have felt as empowered to address their daily challenges.

For participants who did not respond to their initial treat-
ment modality, providers made few changes to management 
(i.e., they were not “stepped up” in therapy intensity). In 
particular, of the 22 participants (10 on PST, 12 on ADT) 
who never responded to treatment, only five were switched 
(n = 1) or had another treatment modality added (n = 4) to 
improve response, although eight of these participants (four 
on each modality) prematurely discontinued treatment, thus 
having less time to experience a change in treatment. While 
PST could be intensified by adding sessions, there were no 
dosage increases among participants receiving ADT. These 
results suggest a need to strengthen the provision of sup-
portive supervision and consider refresher trainings for pro-
viders, as prior studies have documented the importance of 
these supports for maintaining skills over time and ensuring 

treatment (adjusted odds ratio, [aOR] = 3.06, 95% CI = 1.08–
8.66), and IPV was associated with lower odds of treatment 
response (aOR = 0.64, 95% CI = 0.44–0.93) (Table 2).

Side Effects of Antidepressant Therapy

Of the 45 participants who received ADT, 40 (88.9%) pro-
vided data about side effects at the postpartum assessment. 
Nine participants (22.5%) reported side effects, of whom 
five said they were “somewhat” bothersome and 1 said they 
interfered “more than a little” with daily life. When asked 
about physical signs in their infant that could have been 
related to in utero SSRI exposure, 29 participants (72.5%) 
reported that their infant had trouble breathing, 7 (17.5%) 
reported jitteriness, and three (7.5%) reported irritability/
excessive crying. However, only two of the 29 participants 
(6.9%) reporting bringing the infant to the clinic because of 
these physical signs. No infants were born with serious birth 
defects or major medical conditions (data not shown).

Discussion

The treatment response rate among Ugandan PWLWH 
receiving depression care using an evidence-based collab-
orative care model was high overall, consistent with other 
studies, (Patel, et al., 2007, 2010; Nyamayaro, et al., 2020) 
and higher among participants receiving PST versus ADT. 
However, fewer participants in the former group had severe 
depression. While most participants in the intervention arm 
of this trial responded to depression treatment, our results 
highlight a need to build capacity to implement the stepped-
care model for those that do not respond to treatment. Social 
support and IPV were found to be associated with treatment 
response in the positive and negative direction, respectively.

Table 2  Regression models examining predictors of response to 
depression treatment
Characteristics Odds Ratio 

(95% CI)
General social support 3.06 (1.08–8.66)
Interpersonal violence 0.64 (0.44–0.93)
Any childhood trauma 0.00 (0.00–0.00)
Number of recent traumas 0.86 (0.62–1.19)
Health functioning QOL 1.03 (0.97–1.09)
PMTCT attitudes 3.35 

(0.15–75.63)
Positive problem solving 1.14 (0.96–1.36)
PHQ-9 at start of treatment 1.00 (0.84–1.19)
Abbreviations: CI = confidence interval; QOL = quality of life; 
PMTCT: prevention of mother-to-child transmission; PHQ-9: patient 
health questionnaire-9
Characteristics found to be statistically significant are bolded
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fidelity to treatment protocols (Murray, et al., 2011; Nakku, 
et al., 2021).

Limited research exists on factors influencing response 
to depression treatment in this population. However, our 
observations that greater social support and less intimate 
partner violence were associated with greater likelihood 
of treatment response are consistent with a prior Ugan-
dan study (Atuhaire, et al., 2021) and a systematic review 
conducted outside of SSA (Lancaster, et al., 2010). More 
research exists on factors associated with development of 
depression than response to treatment. For instance, studies 
from rural Uganda (Kakyo, et al., 2012) and South Africa 
(Stellenberg et al. 2015) found that relationships with male 
partners was a major contributor to postpartum depression, 
an association that was not present in our study. In bivariate 
analyses, exposure to trauma and lower physical function-
ing and quality of life were associated with non-response 
to depression treatment. While these factors did not remain 
significant in multivariable analyses, they warrant further 
study.

This study has limitations. We do not have data on deci-
sion-making around selection of initial depression treat-
ment modality, nor fidelity to interventions (e.g., adherence 
to ADT, engagement in PST sessions), which could affect 
treatment response. In addition, due to sample size, we 
could not examine differential effectiveness of treatment 
modalities by depression severity. Lastly, the treatment 
efficacy data presented reflect response to open treatment; 
the comparison to usual care is presented elsewhere in the 
context of intervention effects on PMTCT outcomes, for 
which depression outcomes were a mediator (Wagner et al., 
submitted).

These results highlight that non-mental health experts, 
specifically nurses and lay persons, can effectively identify 
depression and implement both psychological and pharma-
cologic evidence-based depression treatment with training 
and supervision by specialists. Nearly all participants who 
needed treatment received the treatment of their choice 
(predominantly PST), and nearly three-quarters responded 
to treatment, which is at least equivalent to response rates 
in the literature. Our data also demonstrate the importance 
of screening for social support and IPV to identify PWLWH 
at risk for or in need of treatment for perinatal depression. 
These findings will help inform efforts to strengthen the pro-
vision of evidence-based, individualized perinatal depres-
sion care to PWLWH in Uganda and other low resource 
settings.
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