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Abstract

Background: Gaps remain in understanding longitudinal patterns and predictors of perinatal 

depressive symptoms in sub-Saharan Africa. This study aimed to explore trajectories of depressive 

symptoms and associated factors from pregnancy through 9 months postpartum among Kenyan 

women.

Methods: In this prospective cohort study, we analyzed data from the PrEP Implementation 

for Mothers in Antenatal Care study in which HIV-negative women were enrolled in pregnancy 

and followed through 9 months postpartum in 20 public sector maternal child health clinics 

in Western Kenya. Study nurses serially assessed depressive symptoms using the Center for 

Epidemiologic Studies Depression Scale (CESD-10), intimate partner violence (IPV) with the 

Hurt, Insult, Threaten, Scream scale, and social support with the Medical Outcomes Study scale. 

Generalized estimating equations were used to identify correlates of moderate-to-severe depressive 

symptoms (MSD) (CESD-10 score ≥10) and group-based trajectory modelling (GBTM) identified 

patterns.

Findings: Among 3555 women, median age was 24.0 years (IQR 21.0–28.7), 1330 (38%) had 

low social support, and 278 (8%) reported IPV in pregnancy. All participants (3555, 100%) were 

female sex and all (3555, 100%) were African Kenyan ethnicity. Prevalence of MSD was higher 

in pregnancy than postpartum (870/3555, 24.5% vs. 597/3555, 16.8%, p<0.001). Five patterns 

of depressive symptoms were identified; persistent MSD in pregnancy and postpartum (295, 

8%), MSD in pregnancy which resolved postpartum (139, 4%), MSD that emerged postpartum 

(40, 1%), chronically mild symptoms (2,709, 76%), and no depressive symptoms (372, 10%). 

Emergent MSD was associated with older age. Emergent, persistent, and resolving MSD were 

associated with pregnancy IPV; persistent MSD and resolving MSD with low social support and 

high HIV risk (p<0.05). MSD risk was 1.5- to 2.1-times higher with IPV, low social support, and 

partner HIV-positive status (p<0.05); 23% of perinatal MSD cases were attributable to low social 

support.

Interpretation: One third of women had perinatal MSD; 13% (474) had higher severity 

phenotypes of resolving, persistent and emerging MSD that may require tailored interventions. 

Perinatal women with comorbid psychosocial stressors such as IPV and prior pregnancy loss 

should be prioritized for mental health services that augment social support within routine MCH 

care.

Funding: National Institutes of Health

MUHTASARI
Bado kuna mapengo katika kuelewa aina na vibashiri vya muda mrefu vya dalili za sonona kabla 

na baada ya kujifungua barani Afrika kusini mwa Sahara. Utafiti huu umelenga kuchunguza 

Larsen et al. Page 2

Lancet Psychiatry. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



mielekeo ya dalili za sonona na sababu ambatanishi kutoka kipindi cha ujauzito hadi miezi 9 baada 

ya kujifungua miongoni mwa wanawake wa Kenya.

Katika utafiti huu wa makundi yamuda mrefu, tulichambua data kutoka kwenye Utekelezaji wa 

utoaji dawa za kujikinga na maambukizi ya virusi vya ukimwi (PrEP) kwa akina Mama katika 

utafiti wa Utunzaji wa Ujauzito ambapo wanawake wajawazito wasio na maambukizi ya virusi vya 

ukimwi walifuatiliwa kwa kipindi cha hadi miezi 9 baada ya kujifungua katika kliniki 20 za sekta 

ya umma ya afya ya watoto Magharibi mwa Kenya. Wauguzi watafiti walitathmini kimfululizo 

dalili za sonona kwa kutumia Kipimo cha Sonona cha Kituo cha Tafiti za Kiepidemiolojia 

(CESD-10), ukatili wa mpenzi wa karibu (IPV) chenye kipimo cha Kuumiza, Kutusi, Kutishia, 

Kulia, na msaada wa kijamii na kipimo cha Utafiti wa Matokeo ya Kimatibabu. Milinganyo ya 

ujumla ya ukadiriaji ilitumika kutambua mifano ya dalili za wastani hadi kali za sonona (MSD) 

(Alama ya CESD-10 ≥10) na aina zilizotambulika za uundaji mwelekeo kulingana na kundi 

(GBTM).

Kati ya wanawake 3555, umri wa wastani ulikuwa miaka 24 (IQR 21–28.7), 1330 (38%) walikuwa 

na msaada mdogo wa kijamii, na 278 (8%) ukatili wa mpenzi wa karibu yaani IPV katika ujauzito. 

Washiriki wote (3555, 100%) walikuwa jinsia ya kike na wote (3555, 100%) walikuwa Waafrika 

wenye asili ya Kenya. Uwepo wa dalili za wastani hadi kali za sonona yaani MSD ulikuwa 

mkubwa zaidi katika ujauzito kuliko baada ya kujifungua (870/3555, 24.5% dhidi ya 597/3555, 

16.8%, p<0.001). Aina tano za dalili za sonona ziligundulika; dalili za wastani hadi kali za sonona 

yaani MSD zilizo endelevu katika ujauzito na baada ya kujifungua (295, 8%), dalili za wastani 

hadi kali za sonona yaani MSD zilizoisha baada ya kujifungua (139, 4%), dalili za wastani hadi 

kali za sonona yaani MSD zilizotokea baada ya kujifungua (40, 1%), dalili nyepesi za muda mrefu 

(2,709, 76%), na wasio na dalili za sonona (372, 10%). Dalili za wastani hadi kali za sonona yaani 

MSD zilizojitokeza zilihusishwa na umri mkubwa zaidi. Dalili za wastani hadi kali za sonona 

yaani MSD za kujitokeza, endelevu, na zinazoisha zilihusishwa na ukatili wa mwenzi wa karibu 

yaani IPV katika ujauzito; dalili za wastani hadi kali za sonona yaani MSD zilizo endelevu na 

zinazoisha zilihusishwa na msaada mdogo wa kijamii na hatari kubwa ya kupata virusi ya ukimwi 

(p<0.05). Hatari ya dalili za wastani hadi kali za sonona yaani MSD ilikuwa kubwa zaidi kwa 

mara 1.5 hadi 2.8 kwenye ukatili wa mpenzi wa karibu yaani IPV, msaada mdogo wa kijamii, na 

hali ya mpenzi kuwa na virusi vya ukimwi. (p<0.05); 23% ya kesi za dalili za wastani hadi kali za 

sonona yaani MSD wakati wa ujauzito hadi baada ya kujifungua zilichangiwa na msaada mdogo 

wa kijamii.

Theluthi moja ya wanawake walikuwa na dalili za wastani hadi kali za sonona yaani MSD; 13% 

(474) walikuwa na aina za dalili za wastani hadi kali za sonona yaani MSD za kuisha, endelevu, na 

zinazojitokeza zenye ukali zaidi ambazo zinaweza kuhitaji hatua stahiki. Wanawake walio kipindi 

cha ujauzito hadi baada ya kujifungua wenye visababishi vya kisaikolojia na kijamii vya msongo 

wa mawazo kama vile ukatili wa mwenzi wa karibu yaani IPV na upotezaji ujauzito hapo kabla 

wanapaswa kupewa kipaumbele kwenye huduma za afya ya akili ambazo zitaongezea msaada wa 

kijamii ndani ya matunzo ya kawaida ya Afya ya Mama na Mtoto yaani MCH.

Taasisi za Taifa za Afya
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Introduction

Perinatal depression is the most common morbidity during pregnancy and postpartum, 

affecting about 10% of pregnant and breastfeeding women worldwide, with higher 

frequency in low- and middle-income countries (LMIC).1 Mental health issues are among 

the top causes of pregnancy-related death;2 a wide spectrum of adverse outcomes may 

follow perinatal depression, including maternal suicide, adverse perinatal outcomes, poor 

maternal-infant bonding, suboptimal infant growth, and child mental health problems.3

Existing studies on perinatal depression in sub-Saharan Africa (SSA) highlight high 

prevalence of postpartum depression (17%)4 — even higher during pregnancy (26.3%).5 

Known cofactors of perinatal depression globally, and in SSA, include social and comorbid 

factors like intimate partner violence (IPV), social support, socioeconomic status, physical 

illness, history of mental health issues, prior adverse perinatal outcomes, and relationship 

factors.1,4,6–8 Experiencing IPV during pregnancy is associated with 3-times higher 

frequency of depression.4,9 Lacking support from partners, family, and friends is similarly 

related to reporting higher depressive symptoms.1

However, gaps remain in understanding perinatal depression in sub-Saharan Africa 

(SSA).10 Most studies to date are cross-sectional, and do not characterize changes in 

depressive symptoms throughout the perinatal period to inform appropriate timing and 

groups for intervention.11 The lack of longitudinal data limits understanding of the causal 

directionality of relationships with modifiable cofactors and makes it unclear whether prior 

or current exposures have the strongest effect on maternal mental health. Understanding 

the combination and timing of factors influencing experience of higher-severity perinatal 

depression patterns could inform appropriate intervention.

Identifying trajectories of depressive symptoms over time is increasingly used to understand 

patterns of perinatal depression and to define characteristics of individuals within distinct 

trajectories.12,13,14 Group-based trajectory modelling is a rigorous, data-driven approach that 

uses maximum likelihood estimation to identify distinct groups with similar prospective 

patterns of a serially measured outcome.15 To date, no longitudinal evaluations have 

assessed patterns of MSD among perinatal populations in Eastern African settings. 

Understanding patterns and determinants of perinatal depression, could contribute insights to 

understanding peripartum depression and inform efficient mental health service integration 

and delivery within maternal child health (MCH) settings in SSA.

We aimed to serially evaluate timing, patterns, and predictors of perinatal depressive 

symptoms, and assess social factors over time among perinatal women attending MCH 

services in Kenya.
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Methods

Study design and participants

This longitudinal analysis was nested in the PrEP implementation for Mothers in 

Antenatal Care study (PrIMA)--a cluster randomized trial conducted in Western Kenya to 

compare two models for pre-exposure prophylaxis implementation among pregnant women 

(NCT03070600).16 Women attending antenatal care (ANC) within the 20 MCH clinics in 

Siaya and Homa Bay counties were screened and enrolled between January 2018 – June 

2019. Pregnant women were eligible for enrollment if they were HIV-uninfected, ≥15 years 

old (the age of emancipation in pregnancy in Kenya), and were able to provide consent.

Procedures

Study nurses administered questionnaires in Kiswahili, Dholuo, or English languages using 

tablet-based REDCap surveys. We collected information about demographics, pregnancy 

history, partner characteristics, and psychosocial factors. To determine history of intimate 

partner violence (IPV), we used the 4-item Hurt, Insult, Threaten, Scream Scale with a 

cut-point of 10 or greater to define IPV (absolute score range: 4–20).17 We used the 18-item 

Medical Outcomes Study Social Support Survey (MOS-SSS; higher scores, higher social 

support, range: 18–90).18 We dichotomized this variable with a cut-point of 72 or greater for 

low social support to enhance interpretability. We defined household crowding – a marker 

of socioeconomic status19 – as the ratio of people per room in a residence greater than the 

median (>2 people/room). We evaluated HIV risk using a validated risk score developed 

to predict HIV acquisition among perinatal women in SSA, which includes predictors of 

having a male partner with unknown HIV status (risk score of 6), number of lifetime sexual 

partners (score of 1 per partner), and recent syphilis diagnosis (within past 6 months; score 

of 5).20 A HIV risk score of >6 is considered “high”, corresponding to 8.9 HIV infections 

per 100 person-years.20

Outcomes

Experience of depressive symptoms was collected serially during pregnancy (enrollment 

visit), 6 weeks postpartum, and 9 months postpartum using the 10-item Center for 

Epidemiologic Studies Depression Scale (CESD-10) where each item depicts a discrete 

depressive symptom. Participants rate items from 0–3 based on past-week frequency. Higher 

total scores denote higher severity of depressive symptoms (absolute score range: 0–30). 

A validated cut-point of 10 or greater denotes moderate-to-severe depressive symptoms 

(CESD-10 score ≥ 10; MSD).21

Choice of primary measure

We selected the CESD-10 to measure depressive symptoms among perinatal Kenyan 

women in the PrIMA study for multiple reasons. Its common application in large-scale 

epidemiologic studies globally improves the comparability of our findings across settings. 

As a 10-item scale with Likert scale response options, the burden of administration is low 

thus facilitating efficient screening in busy public sector MCH clinics. The CESD-10 was 

validated among a general population in South Africa, with acceptable-to-excellent internal 
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consistency across three sub-populations (Cronbach’s alpha: 0.69–0.89), and excellent 

ability to detect major depressive disorder (MDD) defined by the Mini-International 

Neuropsychiatric Interview (MINI) in area under the Receiver Operating Characteristic 

curves (AUROC) in three sub-populations (AUROC: 0.81 [95% CI: 0.71–0.90], 0.93 [95% 

CI: 0.90–0.96], 0.94 [95% CI: 0.89–0.99]):22 The 20-item CESD was evaluated for validity 

and reliability in a Ugandan perinatal population, with high internal consistency (Cronbach’s 

alpha: 0.92) and good detection of MDD with the MINI (AUROC: 0.82).23 The Kenyan 

Ministry of Health does not currently maintain policy guidelines specifying a perinatal 

depression screening scale for use in MCH settings; we will align future studies with tools 

specified in Kenyan policies.

Statistical analysis

Participants were included in the present analysis if they had complete depressive symptom 

information at the enrollment visit during pregnancy and at least one postpartum visit. 

The prevalence of MSD was calculated at each study visit (pregnancy, 6 weeks, 9 months 

postpartum). Demographic characteristics were evaluated using descriptive statistics.

We identified correlates of MSD during the perinatal period (pregnancy – 9 months 

postpartum) using univariable and multivariable generalized estimating equation models 

(GEE) with Poisson family, log link, independent correlation structure, robust standard 

errors, clustered by participant. In the multivariable model, we included variables 

hypothesized à priori to be associated with perinatal depression according to our conceptual 

model (Appendix) or if they were associated with perinatal MSD (alpha ≤0.1) in univariable 

analysis. The confounding variables included in multivariable GEE models were: age 

(years), not married/living with a partner (yes/no), completed education (years), household 

crowding (yes/no), multiparous (yes/no), prior pregnancy loss (yes/no), lifetime sexual 

partners >2 (yes/no), partner living with HIV (yes/no), partner HIV status unknown (yes/

no), transactional sex (yes/no), forced sex (yes/no), sexually transmitted infection (yes/no), 

ever drinks alcohol (time-varying [current visit]; yes/no), low social support (time-varying 

[current visit]; yes/no), IPV (time-varying [current visit]; yes/no), pregnancy vs. postpartum 

(yes/no), and facility.. We estimated population attributable risk percentages (PAR%) for 

each correlate of perinatal MSD.

We identified discrete trajectories of perinatal depressive symptoms using GBTM – a 

method that groups individuals with similar patterns of an outcome measured over time 

using maximum likelihood estimation,12 which has been used to identify trajectories of 

depression.13,14 As a data-driven approach, researchers do not form the distinct groups 

themselves, but instead use model fitting to identify latent clusters. Depressive symptoms 

were modelled using the continuous CESD-10 score (censored normal distribution) and time 

as days since enrollment. We fit the GBTM using the two-step process outlined by Nagin et 

al.12 We hypothesized depressive symptoms would follow two to five distinct and clinically 

meaningful trajectories.12 Thus, we fit a set of four models, each with a different number of 

trajectories (2–5) and used the Bayesian Information Criterion (BIC) values to identify the 

best-fitting model with the optimal number of trajectory groups (Appendix).12 During this 

step, we modeled all trajectory groups with cubic polynomial terms, such that differences in 

Larsen et al. Page 6

Lancet Psychiatry. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



BIC values only described fit differences due to varying the number of trajectories. Next, we 

fixed the number of trajectories (identified in the prior step) and ran models that differed in 

polynomial form of each trajectory group (e.g., linear, quadratic, cubic). We ran a separate 

model for each potential combination of polynomial forms, identifying the model with the 

optimal combination of trajectory group functional forms using BIC values.12

We assessed adequacy of the final GBTM through methods described by Nagin et al.15 

Group-based trajectory models calculate every individual’s likelihood of belonging to each 

trajectory group, summarized as the “posterior probabilities of group membership”. If the 

proportion of women belonging to each trajectory group was not meaningfully different 

(<5%) from the sum of individual posterior probabilities of group membership, we deemed 

the model was adequate. Further, we determined if the average posterior probability of 

membership in each group among the individuals assigned to that group was at least 70%.12

Nonrandom attrition in the study population over time is accommodated by a GBTM-

extension method, which allows attrition to differ by trajectory group, thus relaxing the 

assumption of missingness at random.12,25 Among participants with a CESD-10 score in 

pregnancy and at least 1 postpartum score, 78% (2783/3555) had a CESD-10 score at the 

6 week visit, 90% had a CESD-10 score at the 9 month postpartum visit (3205/3555), and 

69% (2438/3555) had scores for all three visits.

To illuminate each group’s member profile, we assessed descriptive statistics for 

characteristics we identified as correlates of perinatal MSD. We evaluated these factors 

as baseline predictors of depressive symptom group membership by fitting a multivariable 

multinomial logistic regression model. Analyses were conducted using Stata 15.

Ethical considerations

The study protocol, informed consent forms, and data collection tools were approved 

by the Kenyatta National Hospital-University of Nairobi Ethics Research Committee and 

University of Washington Human Subjects Review Committee. All participants provided 

written informed consent.

Role of funding sources

Funding agencies had no role in writing this manuscript or submitting for publication.

Results

Among PrIMA study participants, 97% (4299/4447) attended at least 1 postpartum visit 

when depressive symptom information was collected, of which 91% (3882/4257) had 

complete depressive symptom data in pregnancy; 92% of those (3555/3882) also had 

depressive symptom data in postpartum and were included in this analysis. All participants 

(n=3555, 100%) were female sex and all (n=3555, 100%) were African Kenyan ethnicity. 

Participants contributed a median of 379 person-days of follow-up time (Interquartile range 

[IQR]: 334–430, total 1,330,257 person-days). The median age was 24.0 (interquartile 

range [IQR]: 21.0–28.7), the majority (3021, 86%) were married, and most had previously 

experienced pregnancy (2693, 76%) (Table 1). Women had a median education of 10 years 
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(IQR: 8–12); only 14% (491) of women were formally employed. About half (1725, 49%) of 

women experienced household crowding (>2 people/room). Over 1 in 3 women (1330, 38%) 

experienced low social support during pregnancy (median social support score:75 [IQR: 

62–88]). About 35% (1257) of women were deemed high risk for HIV acquisition. Intimate 

partner violence was reported by 8% (278) of women during pregnancy. We did not detect 

differences in social support, IPV, HIV risk, or frequency of MSD during pregnancy between 

those included in the analysis because they had depressive symptom data in pregnancy and 

postpartum versus those not included (pregnancy scores only) (Appendix).

One in four women (24.5%, 870/3555, 95% CI:23.1–25.9) had MSD at enrollment during 

pregnancy (median gestational age: 25 weeks, IQR: 20–30) (Appendix). Prevalence of 

MSD was lower during postpartum (16.8%, 597/3555; 95% CI:15.6–18.1; p-value<0.001 

from McNemar’s test of pregnancy vs. postpartum), and declined from 6 weeks (12.2%, 

340/2783, 95% CI: 11.0–13.5) to 9 months postpartum (10.5%; 336/3210, 95% CI: 9.4–

11.6; p-value: 0.033 from McNemar’s test for 6 weeks vs. 9 months postpartum). Overall, 

8.7% (308/3555, 95% CI: 7.8–9.6) of women had MSD only in postpartum and 33.1% 

(1178/3555, 95% CI: 31.6–34.7) of women experienced MSD at some point during the 

perinatal period. Frequency of MSD during pregnancy varied significantly by facility (range: 

6/150, 4.0% - 119/179, 66.0%, p<0.001) (Appendix).

Women who were not married or living with a partner had over 50% higher frequency of 

MSD compared to married women (adjusted Relative Risk [aRR]: 1.6, 95% CI: 1.3–1.8) 

(Table 2, Figure 1). Frequency of MSD was twice as high among those reporting IPV (aRR: 

2.1, 95% CI: 1.8–2.4). Having low social support was associated with nearly twice the 

frequency of perinatal MSD (aRR: 1.7, 95% CI: 1.6–2.0). Associations for both IPV and 

social support with MSD were stronger with current than prior experiences. Women with a 

partner living with HIV (aRR: 1.5, 95% CI: 1.2–1.8), a partner with unknown HIV status 

(aRR: 1.2, 95% CI: 1.1–1.4), and those with over 2 lifetime sexual partners (aRR: 1.2, 95% 

CI: 1.1–1.4) had about 20% higher frequency of MSD compared to those without these 

factors. Women who were forced to have sex against their will had 50% higher frequency 

of MSD compared to those without this experience (aRR: 1.5, 95% CI: 1.2–1.7). Recent 

sexually transmitted infection (STI) within 6 months of enrollment was associated with 30% 

higher MSD prevalence than those not reporting recent STI (aRR: 1.3, 95% CI: 1.0–1.7). 

Frequency of MSD during pregnancy was higher than postpartum MSD (aRR: 2.1, 95% CI: 

1.9–2.3).

Age, household crowding, prior pregnancy loss, alcohol use, and transactional sex were 

not associated with MSD after adjusting for confounders in multivariable analyses (Table 

2, Figure 1). In sensitivity analyses, we evaluated correlates of MSD during pregnancy 

separately from postpartum. Low social support, IPV, and lifetime number of sexual partners 

were associated with MSD in both periods with other cofactors associated with only 

pregnancy or only postpartum MSD (Appendix).

Based on population attributable risk proportions, over one in five (23.3%, 95% CI: 18.8–

27.7) (Table 2) perinatal MSD cases were attributable to low social support. The next highest 

proportion of perinatal MSD cases was attributable to having more than 2 lifetime sexual 
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partners (14.1%, 95% CI: 1.0–25.5). IPV accounted for 8% of perinatal MSD cases (7.6%, 

95% CI: 5.8–9.3), while experiencing household crowding accounted for 7% of perinatal 

MSD cases (6.8%, 95% CI: 1.7–11.7), and being unmarried accounted for about 6% of MSD 

cases (5.6%, 95% CI: 3.3–7.8). Nearly 7% of the perinatal MSD cases were attributable to 

having a partner with unknown HIV status (6.8%, 95% CI: 2.9–10.6). About 2% of perinatal 

MSD cases were attributable to having a partner living with HIV (1.7%, 95% CI: 0.8–2.6), 

and 1% were attributable to having a recent STI (1.1%, 95% CI: 0.01–2.1).

Five discrete depressive symptom groups were illuminated by group-based trajectory 

modelling (Figure 2). Women with MSD persisting from pregnancy into postpartum 

clustered within one depressive symptom group (“Persistent MSD”, 295/3555, 8.3%) 

with a cubic polynomial form. In another group, women had MSD that emerged in 

postpartum following mild depressive symptoms during pregnancy (“Emergent MSD”, 

40/3555, 1.1%, cubic). About 4% of women had MSD in pregnancy which resolved to 

mild depressive symptoms postpartum (“Resolving MSD”, 139/3555, 3.9%, quadratic). The 

majority of women had chronically mild depressive symptoms throughout the perinatal 

period (“Chronic mild”, 2709/3555, 76.2%, quartic). The model fitting process using 

maximum likelihood estimation grouped women into this category for their similarity in 

average “mild” depressive symptom scores over time. Some of the women included in this 

group experienced one episode of MSD with a CESD-10 score just above 10 during the 

perinatal period (Appendix). About one in ten women never had depressive symptoms from 

pregnancy through 9 months postpartum (“No depressive symptoms”, 372/3555, 10.5%, 

linear).

This was the best fitting model (BIC = −26648.8, AIC = −26525.5, Log Likelihood 

=−26485.5) and model adequacy was supported (Appendix). The average posterior 

probability of being allocated to a depressive symptom group among women assigned to that 

group was >70% for all groups (absolute range: 71.9%–90.8%). The proportion of women 

in each depressive symptom group was well-aligned (≤5%) with the proportion expected in 

each group based on the sum of posterior probabilities.

We further evaluated the time-varying influence of IPV and low social support on depressive 

symptom patterns by including them as predictors in the GBTM model. The adjusted 

patterns were uniform in shape over time, stratified by severity level, implying the 

contributions of these factors to the dynamic shapes differentiating depressive symptom 

groups (Figure 3).

Generally, members of the “Persistent MSD” or “Resolving MSD” group had the highest 

effect sizes for predictors followed by the “Emergent MSD” group, when compared to 

the “no depressive symptoms” group (Figure 4, Appendix). Membership in the “Persistent 

MSD” and “Resolving MSD” groups was associated with IPV, low social support, and 

high HIV risk (effect sizes range: 1.7–6.2). Prior pregnancy loss was also associated with 

being in the “Persistent MSD” group (adjusted Odds Ratio [aOR]: 1.9, 95% CI: 1.2–3.1). 

The strongest predictor of “Resolving MSD” was IPV experienced during pregnancy (aOR: 

6.2, 95% CI: 31–12.3), whereas the strongest predictor of “Persistent MSD” was low 

social support (aOR: 5.3, 95% CI: 3.8–7.5). Older age (>24 years old) was associated with 
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membership in the Emergent MSD group (aOR: 2.2, 95% CI: 1.1–4.4), as was IPV (aOR: 

4.0, 95% CI: 1.4–11.4).

Within the “Persistent MSD” group, the majority (65%, 190/295) of women reported low 

social support during pregnancy which remained through 9 months postpartum—the highest 

across all groups (Appendix). Over half experienced high HIV risk (48%, 141/295) and 

household crowding (53%, 156/295). One in six of “Persistent” group members reported 

IPV during pregnancy (17%, 51/295)—the second highest proportion across groups, and 

IPV prevalence decreased over time. Median CESD-10 scores were relatively consistent 

across visits.

Members of the “Emergent MSD” depressive symptom group had a high frequency of 

reported IPV (15%, 6/40) during pregnancy, which increased slightly by the 9-month 

postpartum visit (18%, 7/40). About 15% (6/40) of “Emergent MSD” members had a 

prior pregnancy loss, which was the second highest frequency across all groups. Median 

CESD-10 scores were severe at the 9-month visit (22, IQR: 20–27).

The “Resolving MSD” group had the largest proportion of women with high HIV risk (49%, 

68/139) and the largest proportion of unmarried women (27, 20%). Over 1 in 5 women 

reported IPV during pregnancy (25%, 34/139), which was also the highest frequency across 

groups. Prevalence of IPV was lower at 9 months postpartum (4%, 5/139). This group 

reported low social support consistently across visits. Median CESD-10 scores were severe 

during pregnancy (19, IQR: 17–22), mild thereafter. The “Chronic mild” and “No depressive 

symptoms” groups had similar characteristics.

Discussion

In this large prospective analysis among perinatal Kenyan women followed from pregnancy 

through 9 months postpartum in public sector MCH care, we found high prevalence (33%) 

of MSD at least once during the perinatal period, with higher frequency in pregnancy than 

postpartum. To our knowledge, this is the largest study to evaluate perinatal depressive 

symptom trajectories among women in a LMIC setting-- the first in Eastern Africa, to our 

knowledge.

Five distinct trajectories described phenotypes of depressive symptom experiences over 

time. About 13% of women had a higher severity depressive symptom pattern with MSD 

that either persisted throughout the perinatal period, resolved after pregnancy, or emerged 

postpartum. Most women had mild depressive symptoms throughout the perinatal period; 

some with episodic symptom scores just above the threshold for MSD. IPV, low social 

support, or being at high risk for HIV were cofactors of perinatal MSD and predicted 

membership in higher severity depressive symptom groups.

Our estimate of MSD during pregnancy (25%) aligned with the pooled prevalence from 

a recent meta-analysis among African women (26%),5 as did our estimate of postpartum 

depression prevalence (17%).4 Associations of perinatal MSD with IPV, low social support, 

and being unmarried are consistent with results from SSA4 and other LMICs.1 Few studies 

have assessed associations between HIV risk factors and depression among pregnant and 
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breastfeeding women. Our findings echo associations between HIV risk behaviors and 

mental health outcomes among non-pregnant women at high HIV risk.26 Women with 

HIV risk factors in our study had higher frequency of perinatal depression, highlighting 

potentially synergistic benefits of integrating HIV prevention and mental health services 

within MCH settings.

To understand the impact of each cofactor on perinatal depression, we estimated population 

attributable risk proportions, which considers effect size and prevalence of the factor. 

Low social support accounted for >20% of perinatal depression cases, because low social 

support was common (50%) and doubled one’s risk for depression. About 7% of perinatal 

depression cases could be potentially avoided if all women were aware of their partners’ 

HIV status; another 7% if IPV was prevented. Our findings suggest that integrated 

efforts to enhance social support, increase partner HIV testing and eliminate IPV could 

decrease peripartum depression by 34%.27 Population attributable risk proportion should 

be considered in conjunction with feasibility. modifiability, and cost-effectiveness when 

selecting interventions to impact perinatal depression in resource-limited settings.

In GBTM analysis, 8% of women had persistent depression, similar to estimates from 

prior perinatal depressive GBTM analyses in South Africa (3.1%–8.6%).28–31 Women in 

this group had comorbid stressors of high HIV risk, prior pregnancy loss, and IPV, as 

well as the highest proportion of low social support through 9 months postpartum. Low 

social support in the context of multiple coexisting life stressors may perpetuate depressive 

symptoms in this group. About 4% of perinatal women had severe depressive scores during 

pregnancy with symptoms decreasing to mild or low levels after delivery, similar to a prior 

study (1.3%).31 This group had the highest frequency of IPV, high HIV risk, household 

crowding and the greatest proportion of unmarried women. Depressive symptoms for some 

women in this group may have resolved because HIV risk did not result in HIV acquisition 

or when IPV resolved postpartum. A small group (1.1%) had mild or low depressive 

symptoms during pregnancy that increased to MSD postpartum, similar to prior studies 

(2.2%–10.1%).28,30,31 Defining characteristics of this group included older age and high 

frequency of prior pregnancy loss. Unlike other groups, women in this group reported 

IPV more frequently 9 months postpartum, perhaps precipitating postpartum depressive 

symptoms. Median depressive symptom scores in this group reached the highest severity 

of any group. Our GBTM findings suggest that perinatal women with comorbid stressors 

should be prioritized for mental health services, particularly those reporting IPV, since IPV 

had the strongest influence on dynamic changes in depressive symptoms. Interventions 

that increase social support may interrupt persistent perinatal depression. Older women, 

especially those with prior pregnancy loss, should be monitored for emergent postpartum 

depression.

We identified a large group (76%) with chronic mild depressive symptoms throughout 

the perinatal period, as did similar studies in SSA (71.1%−91.5%).28,30,31 While median 

CESD-10 scores in this group were mild over time, some members had episodes of 

MSD with scores just above the referral threshold (referral score ≥10). They represented 

the remaining 20% of women ever reporting MSD besides the 13% with higher severity 

patterns. Based on these results, over half of perinatal MSD cases identified by CESD-10 
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screening may occur among women with a less concerning pattern of depressive symptoms. 

The higher severity groups identified in our study may offer a more accurate estimate 

of perinatal depression.32 The chronic mild group may be sufficiently supported by lower-

intensity psychosocial services, whereas women with higher severity symptoms could be 

prioritized for mental health services with higher provider time and resource allocation. 

Cognitive behavioral therapy, interpersonal therapy, and problem-solving counseling have 

been shown to be effectively delivered by lay counselors in low-resource settings33 and 

could be integrated into MCH care in SSA, where high attendance to antenatal care and 

postnatal care is high (>90).

Our data were collected serially in a large, multisite randomized cluster trial. This enabled 

a trajectory analysis to better understand changes in maternal mental health over time using 

GBTM--a rigorous, data-driven method. We estimated PAR% to expand existing evidence 

about cofactors of perinatal depression on population-level impact. The PrIMA study did not 

enroll women living with HIV, which could limit generalizability of our findings in settings 

with high HIV prevalence. Our study did not include clinical diagnosis of depression by 

a clinician, thus we may have misclassified this outcome. We used a validated screening 

scale to classify MSD, which has been used in multiple studies in sub-Saharan Africa.22,23 

We used GBTM extension methods to account for potential non-random attrition in this 

pragmatic trial.25 We acknowledge that we were unable to account for the contributions 

of unmeasured factors on changes in depressive symptoms over time, such as changing 

perceptions or attitudes about pregnancy outcomes, comorbid physical health conditions, 

and other mental health conditions (e.g., stress, anxiety).

A third of perinatal Kenyan women attending public sector MCH services had moderate-

to-severe depressive symptoms at some point during the perinatal period, with higher 

prevalence in pregnancy compared to postpartum. A subset of women had severe MSD 

that persisted from pregnancy to postpartum, resolved during the postpartum period, 

or emerged postpartum. These groups could particularly benefit from mental health 

intervention. Women with mild depressive symptoms close to the screening threshold could 

be offered lower-intensity psychosocial support. Experience of IPV, lower social support, 

being unmarried, and having a partner known to be living with HIV or of unknown HIV 

status predicted perinatal MSD. Low social support accounted for the highest proportion of 

depression cases and was associated with higher severity patterns. Interventions addressing 

depressive symptoms which enhance social support and increase partner HIV testing should 

be integrated into MCH services and prioritized for those reporting IPV and prior pregnancy 

loss.
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Research in context

Evidence before this study

Trajectories of perinatal depressive symptoms are not well-understood globally, 

particularly in low- and middle-income countries (LMICs) of sub-Saharan Africa (SSA). 

Statistical methods to evaluate developmental trajectories over time, including latent 

growth curve models, growth curve mixture models, and group-based trajectory models 

(GBTM), have been increasingly applied to perinatal depressive symptoms over the last 

two decades, yet few such analyses have been conducted in LMIC populations. We 

searched PubMed for articles published in English published any time before February 

13, 2022 using the following keywords: “depressive symptoms” OR “depression” AND 

“trajectories” OR “trajectory” OR “patterns” AND “pregnancy” OR “postpartum” OR 

“perinatal” AND all sub-Saharan African countries as defined by the World Health 

Organization. Our search identified only 6 analyses characterizing pregnancy and 

postpartum depressive symptom trajectories in LMICs in Africa (Garman et al. 2019, 

Garman et al. 2019, Pellowski et al. 2019, Rotheram-Fuller et al. 2018, Barthel et al. 

2017, and Barthel et al. 2016), 4 in South Africa and 2 in West Africa (Ghana, Cote 

d’Ivoire). These studies each identified at least two distinct trajectories of depressive 

symptoms among African women. Studies to date have not evaluated time-varying 

correlates of trajectory group membership. Perinatal depressive symptom trajectories 

have not been evaluated in East Africa, where prevalence of perinatal depression is high, 

maternal child health (MCH) care is well-attended, and mental health screening and 

treatment could be integrated in MCH for high impact.

Added value of this study

To our knowledge, we performed the first trajectory analysis of perinatal depressive 

symptoms that included evaluation of time-varying correlates in a LMIC setting. It is our 

understanding that this is the first evaluation of perinatal depressive symptom trajectories 

in East Africa – a setting with increasing momentum for integrating mental health 

services in MCH. We found five distinct trajectories of perinatal depressive symptoms 

among Kenyan women; a third of perinatal women had moderate-to-severe depressive 

symptoms at least once during pregnancy and postpartum. Three groups had higher 

severity phenotypes of resolving, persisting, and emerging depression that may have 

distinct etiologies. Our results highlight that perinatal mental health services should 

augment social support, address intimate partner violence, and tailor care for women 

with prior pregnancy loss, as these factors influenced the timing, severity, and impact of 

perinatal depression.

Implications of all the available evidence

Perinatal depression is a leading cause of maternal morbidity and mortality and can 

influence long-term health of mothers and their children. The World Health Organization 

encourages expanded case identification and treatment for mental disorders through the 

Mental Health Gap Action Programme (mhGAP), especially in widely attended care 

settings like maternal and child health. However, global guidelines do not prioritize 

specific mental health interventions for perinatal depression or indicate who should 
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receive these services. Our results provide new insights into phenotypes that should be 

prioritized for mental health care in MCH settings to optimize impact. Simultaneously 

screening for depressive symptoms, intimate partner violence, social support, HIV risk, 

and prior pregnancy loss could identify women with comorbid psychosocial stressors 

for higher-intensity mental health intervention. Services that improve social support, 

promote partner HIV testing, and address IPV may reduce or prevent perinatal depression 

in LMICs, especially if received during pregnancy. Our results inform next steps for 

implementing perinatal mental health interventions in MCH settings globally.

Larsen et al. Page 16

Lancet Psychiatry. Author manuscript; available in PMC 2023 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Correlates of ever perinatal MSD and population attributable risk percentages
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Figure 2. 
Trajectories of depressive symptoms from group-based trajectory model (n=3555)

Group-based trajectory model was fit using Center for Epidemiologic Studies Depression 

Scale (CESD-10) as a continuous score (range 0–30), modelled as censored normal 

distribution, over time since enrollment (days).
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Figure 3. 
Trajectories of moderate-to-severe depressive symptoms from group-based trajectory model, 

adjusted for time-varying intimate partner violence and low social support (n=3555)

Group-based trajectory model was fit using Center for Epidemiologic Studies Depression 

Scale (CESD-10) as a continuous score (range 0–30), modelled as censored normal 

distribution, over time since enrollment (days), and time-varying covariates (Intimate Partner 

Violence, Low social support)
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Figure 4. 
Predictors of trajectory membership: results from multivariable multinomial logistic 

regression with GBTM groups
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Table 1.

Baseline characteristics of PrIMA study participants included in depression analyses (n=3555)

Demographic characteristics n n or median % or IQR

Age (years) 3553 24.0 21.0–28.7

Older adults (>24 years) 3553 1552 43.7

Gestational age (enrollment) 3555 24.0 20.0–29.4

Not married or not living with a partner 3522 501 14.2

Completed education (years) 3488 10.0 8.0–12.0

Regularly employed 3515 491 14.0

Household crowding (≥2 people/room) 3529 1725 48.9

Pregnancy history

Multigravida 3551 2693 75.8

Prior pregnancy loss 3544 447 12.6

Prior preterm birth 3555 29 0.8%

Partnership and sexual behavior characteristics

Lifetime sexual partners 3549 2.0 2.0–3.0

Lifetime sexual partners (>2) 3549 2957 83.3

Partner age difference >10 years (among those with a partner) 2734 428 15.7

Partner living with HIV 3507 144 4.1

Partner HIV status unknown 3507 1054 30.1

High HIV risk
1 3555 1257 35.4

Transactional sex ever (last 6 mo.) 3549 57 1.6

Forced to have sex against her will (last 6 mo.) 3550 199 5.6

Sexually transmitted infection (enrollment) 3550 91 2.6

Psychosocial characteristics

Ever drink alcohol 3539 141 4–0

Social support score
2 3489 75.0 62.0–88.0

Low social support
2
 (MOS-SSS score <72) 3489 1330 38.1

Intimate partner violence
3
 (HITS score ≥10) 3550 278 7–8

1
We evaluated HIV risk using the Pintye et al.17 risk score (high HIV risk: score >6 = “Yes”, score ≤6 = “No”).

2
We evaluated social support using the 18-item Medical Outcomes Study social support score (MOS-SSS), defining low social support as scores 

below 72 (Low social support: MOS-SSS score score <72 = “Yes”, MOS-SSS score ≥ 72 = “No”).

3
We evaluated intimate partner violence using the 4-item Hurt, Insult, Threaten, and Scream scale (HITS), defining intimate partner violence as 

scores of 10 and above (IPV: HITS score ≥10 = “Yes”, HITS score <10 = “No”).
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