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Abstract
Background: Few longitudinal studies have examined associations between risk factors during pregnancy and
mental health outcomes during the postpartum period. We used a cohort study design to estimate the prevalence,
incidence and correlates of significant postpartum depressive symptoms in Kenyan women.
Methods: We recruited adult women residing in an urban, resource-poor setting and attending maternal and child health
clinics in two public hospitals in Nairobi, Kenya. A translated Kiswahili Edinburgh Postpartum Depression Scale was used to
screen for depressive symptoms at baseline assessment in the 3rd trimester and follow up assessment at 6–10 weeks
postpartum. Information was collected on potential demographic, psychosocial and clinical risk variables. Potential risk
factors for postpartum depression were evaluated using multivariate logistic regression analysis.
Results: Out of the 171 women who were followed up at 6–10 weeks postpartum, 18.7% (95% CI: 13.3–25.5) were found
to have postpartum depression using an EPDS cut off of 10. In multivariate analyses, the odds of having postpartum
depression was increased more than seven-fold in the presence of conflict with partner (OR = 7.52, 95% CI: 2.65–23.13). The
association between antepartum and postpartum depression was quite strong but did not reach statistical significance (OR
= 3.37, 95% CI: 0.98–11.64).
Conclusions: The high prevalence of significant postnatal depressive symptoms among Kenyan women underscores the
need for addressing this public health burden. Depression screening and psychosocial support interventions that address
partner conflict resolution should be offered as part of maternal health care.
Keywords: Postpartum depression, Antenatal depression, Psychosocial risk factors, Edinburgh postpartum depression scale

Background
Perinatal depression is a public health concern worldwide
with research showing a higher prevalence in low resource
contexts [1, 2]. In high resource countries prevalence
estimates of antepartum depression range from 7 to 15%
[3, 4] while in low resource countries estimates ranging
from 15 to 25% have been reported [1, 2]. Postpartum depression prevalence estimates also follow a similar pattern
with estimates of nearly 10% in high resource countries
[5] compared to 20% in low resource countries [1]. Estimates from East Africa are about 20% in the antepartum
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period [6] and have been shown to range from 6 to 39%
during the postpartum period [6, 7]. This wide range has
been largely attributed to differences in assessment tools
as well as study populations across the studies [1].
Perinatal depression, reflected in both clinical depression and significant depressive symptoms, carries adverse
physical and psychological consequences for both the
mother and child [8]. Antepartum depression has been
linked to higher rates of spontaneous abortion, prolonged
labour and operative deliveries in the untreated mother
[9–11]. Poor birth outcomes like preterm births and low
birth weight are also higher in women with antepartum
depression [11–13]. In a recent Kenyan study antepartum
depression was linked with pre-term delivery [14]. In the
postpartum period, mothers with depression show poor
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interaction with their infants with negative consequences
to their child’s cognitive and physical development [15–
17]. Mothers with postpartum depression are more likely
to display either intrusive or withdrawn interactive patterns [8]. The intrusive pattern is characterized by hostile
affect, while withdrawn mothers are often disengaged and
unresponsive. The consequences of these maternal response patterns are higher risk of dysregulated attention
and arousal in the infant’s cognitive development that can
have adverse effects on affect regulation, learning and
intelligence [11–13]. A large longitudinal study in sub Saharan found a 50% increase in new-born illnesses [18].
The effects of maternal depression are not limited to only
the infancy stage but have been shown to persist into the
toddler and adolescent stages of life. Longitudinal studies
have shown higher risk of childhood disorders like ADHD
and conduct disorders that may persist on into adolescence among children of depressed mothers [19, 20]. In a
Kenyan study, mothers with postnatal depression were
more likely to have underweight infants [21].
The prior mental health status of the mother is a strong
determinant of postpartum depression. Specifically, a previous history of depression, presence of antepartum depression, experiencing stressful life events during pregnancy and
low perceived levels of social support contribute to increased risk for postpartum depression [1, 22, 23]. Other
contributors include obstetric complications, single marital
status and low income [24]. Recent Kenyan studies have
shown an exceptionally high prevalence of depression
among mothers who are HIV positive (48%) [25], among
pregnant adolescents (58%) [26] and in mothers with malnourished babies (66%) [14].
Identifying risk factors predisposing to postpartum depression is important especially in guiding proper screening
for the condition. The authors have done substantial clinical
work and research on depression in Kenya [25, 27], and
have identified the need for further assessment of risk factors for PPD in this population. Moreover, research has
shown that postpartum depression risk factors in low income countries are, to a large extent, influenced by culture
[28]. This work is a step towards understanding risk factors
for postpartum depression in the cultural context of Kenya.
To date most of what we have learned about risk factors for
postpartum depression in Sub-Saharan Africa has been generated with cross-sectional studies [29]. Because retrospective report of social and emotional factors is likely to be
biased by current mental health status, prospective studies
that assess risk factors during pregnancy and then mental
health outcome during the postpartum period can yield
stronger inferences. In a prior publication we reported univariate associations between postpartum depression and a
broad spectrum of antepartum and postpartum risk factors
[30]. In this study, we expand on the previous work by
assessing multivariable associations with PPD.
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The aims of the current study were to estimate the
prevalence and incidence of significant postpartum depressive symptoms in a cohort of pregnant women residing in an urban resource poor setting in Nairobi, Kenya
and to use multivariate analyses to determine the unique
contributions of antenatal depression and selected
demographic, psychosocial, and clinical factors to postpartum depression risk.

Methods
Study population and setting

Women were recruited from the outpatient waiting
areas of maternal and child health (MCH) clinics associated with two major public hospitals (Mathari Teaching
and Referral Hospital and Mbagathi District Hospital) in
Nairobi, Kenya, between March and December 2014.
The maternal and child health clinics offer both antenatal and postnatal care, including family planning and
infant immunization. The majority of the women served
by these two hospitals are from an urban, resource-poor
catchment area.
Participant recruitment and screening

Women were eligible if they were pregnant, between
ages 18 and 49 years, and in their third trimester of
pregnancy. Gestational age was verified using the patient
attendance card. Since the study had a follow up time
point to assess postpartum depression, participating
women had to be willing to seek postnatal care at the
same facility. Following registration at the MCH clinic,
trained study nurses informed all attending women in
their third trimester of the ongoing study. After giving
an explanation of the study, a written informed consent
was obtained from those who met the inclusion criteria.
Ethics and consent

We obtained approval to carry out the study from the
Kenya Medical Research Institute Ethics Review Board.
We further got written permissions to carry out the research from the medical superintendents of the 2 facilities.
We informed eligible participants that the study participation was voluntary, and information collected during the
study would be used solely for the purposes of the study.
Willing participants signed a written informed consent
after detailed explanation of the study purpose.
Assessment procedures

Demographic, psychosocial and clinical history data were
collected using structured questionnaires during a
face-to-face interview. Depression levels were assessed at
baseline and again at 6–10 weeks postpartum using the
Edinburgh Postpartum Depression Scale (EPDS). Nurses
working at the facility administered the structured
demographic, psychosocial and clinical questionnaires
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and the EPDS screening tool. The nurses were trained to
conduct the interviews by the first author (LO) as part
of a larger study to evaluate the feasibility and acceptability of integrating depression screening with the EPDS
into Kenyan MCH clinics.
Perinatal depression

The Edinburgh Postnatal Depression Scale (EPDS or
EDS when used in the antenatal period) is the most
widely used scale to screen for antepartum and postpartum depression symptoms in low and middle-income
countries [31]. It is a 10-item questionnaire, with each
item scored from 0 to 3; total scores range from 0 to 30.
The scale has been validated for detection of depression
in both antepartum and postpartum samples [32]. Prior
to our data collection, the EPDS tool was translated and
back translated through a rigorous process into Kiswahili
language [33]. A cut off of 13 or more was set as an indication of antepartum depression, and a cut off of 10 or
more was used to indicate postpartum depression, as
recommended by Murray and Cox in the assessment for
minor antepartum depression and minor postpartum depression, respectively [34].
Factors investigated for association with postpartum
depression

Demographic, psychosocial and clinical factors were
selected based on a literature review of studies of maternal mental health. Demographic factors included
age, marital status, religion, level of education and occupation of both the mother and her partner. Household income was assessed on the basis of the daily
household food expenditure.
Psychosocial factors were assessed during the antenatal period using single items created by the authors.
These included: relationship with the mother-in-law
(good, not good but can cope, bad and cannot cope,
N/A); conflict with the partner in the previous
12 months (any verbal or physical, none, N/A); partner’s help with cooking, cleaning and/or childcare
(any, none, N/A); and economic stress within the
household during the pregnancy (yes, no).
Postnatal clinical factors assessed were mode of delivery (vaginal or cesarean), low birth weight, and nursery
admission. A binary composite variable consisting of
birth complications (yes/no) and birth outcome (baby
alive/died) was created, such that 1 = birth complications
present and/or mother lost baby, and zero otherwise.
For this analysis, we did not have a primary exposure
of interest since our goal was to assess multiple risk factors. However, if we consider the exposure of antenatal
depression, we had 72% power to detect a crude odds ratio for prenatal depression of 3.1 comparing women who
had PPD and those who did not.
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Statistical analysis

The prevalence and incidence of postpartum depression
and their 95% confidence intervals were determined. Incidence was calculated as the number of new cases of depression at the postnatal assessment divided by the
number of postpartum person months contributed by all
of the participating women. The 95% confidence interval
around the incidence estimate was calculated using Fisher’s exact test. Factors associated with postpartum depression were evaluated using multivariate logistic regression.
We added variables in three successive steps. In step 1 we
entered prenatal depression status and demographic variables; in step 2, we added the psychosocial variables, and
in the final step, we added the postnatal clinical variables.
All analyses were performed using R version 3.1.2, and significance level evaluated at 5%.

Results
Of the 215 women who were eligible for enrollment,
seven refused to participate due to time constraints (four
women) and the need to obtain permission from their
partners before enrollment (three women). An additional
20 women were excluded because they did not plan to
continue with postnatal care (including vaccination and
family planning) in the same facility. A total of 188
women were included in the study. Seventeen women
were lost to follow-up after antenatal assessment, 10 of
whom reported to have moved to their rural home and
hence not willing to continue as study participants, the
rest could not be traced on phone despite 3 attempts to
reach them thus 171 were assessed postpartum (Fig. 1).
The prevalence of significant depressive symptoms
at 6–10 weeks postpartum was 18.7% (95% CI: 13.3–
25.5). The cumulative incidence of postpartum depression (PPD) among the 140 women who did not
have antenatal depression was 21 new cases or 15.0%
(95% CI: 0.10–0.22).
The distribution of most demographic variables was
comparable between those with and without PPD. Most
women were married (91% vs. 87% of those with and
without PPD, respectively), had at least secondary education (69% vs. 74%), and were Catholic or Protestant
(78% vs. 88%). The median age of women in both groups
was 25 years. Larger variations were seen in number of
children and family income. Of women with PPD, 6%
had three or more children, compared to 24% of women
without PPD. Of women with PPD, 56% had a monthly
family income of Kenyan Shillings (KES) 24,000 or less,
compared to 36% of women without PPD (Table 1).
Of women with and without PPD, 56% and 63%, respectively, reported having a good relationship with their
mother-in-law, and 53% and 71% reported that their
partners were helping with childcare, cooking, and/or
cleaning. Women with PPD were more likely to report
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Fig. 1 Study profile

having recent economic stress and conflict with partner
than those without PPD (53% vs. 30% and 56% vs. 15%,
respectively) (Table 2).
Most women had vaginal delivery (84% and 81% of
those with and without PPD, respectively), delivered babies of normal birth weight (88% and 91%), and did not
report a history of the baby being unwell (84% and 83%).
However, the distribution of reported birth complications and nursery admission between women with and
without PPD differed; women with PPD were more
likely to report birth complications (34% vs 16%) and
nursery admission (16% vs 9%) (Table 3). Among all the
risk factors assessed in Tables 1, 2 and 3, only number of
children, antepartum depression, economic stress and
conflict with partner had statistically significant associations with PPD status.
In a multivariate analysis adjusted for demographic variables (education, marital status, family income, parity and
maternal age) the estimated odds ratio (OR) of PPD comparing those with and without antepartum depression was
2.83 (95% CI: 1.10–7.34, p-value: 0.029). In step 2 when
psychosocial risk factors (economic stress, conflict with
partner, relationship with partner’s mother and partner
helping with childcare) were taken into account, this odds
ratio was attenuated to 2.50 (95% CI: 0.79–7.77) and was

not statistically significant (p-value: 0.112). Further adjustment for postnatal clinical factors in step 3 yielded a somewhat stronger, but still not statistically significant,
association between PPD and antepartum depression: OR
= 3.37 (95% CI: 0.98–11.64, p-value = 0.05) (Table 4).
After adjusting for demographic variables and antepartum depression, two psychosocial factors, economic
stress and conflict with partner, were found to be positively associated with PPD (OR = 2.73 (95% CI: 1.02–
7.50, p-value = 0.046) and OR = 7.12 (95% CI: 2.62–
20.67, p-value < 0.001), respectively). Having a good
relationship with the mother-in-law and having a partner
who helped with housework and childcare were associated with lower odds of postpartum depression (OR =
0.69 (95% CI: 0.24–1.95, p-value = 0.474) and OR = 0.49
(95% CI: 0.17–1.46, p-value = 0.197), respectively); however, neither reached statistical significance.
In the final analyses in which postnatal clinical factors
were evaluated in addition to demographic variables, psychosocial risk factors and antepartum depression, the odds
ratio comparing mothers who had babies with low birth
weight to those with normal birth weight was 1.31 (95%
CI: 0.19–6.95, p-value = 0.764). Similarly, the odds ratio of
PPD comparing mothers who had birth complications or
death of baby at birth to those whose babies were alive at
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Table 1 Demographic Characteristics of Participants
Variable
Age in years; median (IQR)

Postpartum depression

Table 3 Postnatal Clinical Risk Factors for Postpartum
Depression

Yes (n = 32)

No (n = 139)

Variable; n (%)

25.5 (22.8, 28.0)

25.0 (22.5, 29.0)

Yes (n = 32)

No (n = 139)

Vaginal

27 (84)

112 (81)

Caesarean Section

5 (16)

27 (19)

Mode of Delivery

Marital status; n (%)
Never married/Separated

3 (9)

18 (13)

Married

29 (91)

121 (87)

Reported birth complications

Highest level of education; n (%)
≤ Primary

36 (26)

Present

11 (34)

22 (16)

17 (53)

62 (45)

Absent

21 (66)

117 (84)

5 (16)

41 (29)

Yes

4 (12)

13 (9)

No

28 (88)

126 (91)

Yes

5 (16)

12 (9)

No

27 (84)

127 (91)

Alive

27 (84)

133 (96)

Baby died

5 (16)

6 (4)

10 (31)

Secondary
Tertiary (college/university)
Religion; n (%)
Catholic

8 (25)

44 (32)

Protestant

17 (53)

78 (56)

Other

7 (22)

17 (12)

Monthly Family Income in KES; n (%)
≤ 24,000

18 (56)

50 (36)

> 24,100

14 (44)

89 (64)

Number of children¥
0–1

10 (31)

54 (39)

2

20 (63)

51 (37)

3–5

2 (6)

34 (24)

¥ = p-value < 0.02; IQR interquartile range, KES Kenyan Shillings
(1 USD = 100KES);
number of children including newborn

Table 2 Psychosocial Risk Factors for Postpartum Depression
Variable; n (%)

Postpartum depression

Postpartum depression
Yes (n = 32)

No (n = 139)

Yes

11 (34)

20 (14)

No

21 (66)

119 (86)

Low birth weight

Nursery admission

Birth outcome

birth and had no birth complications was 2.71 (95%
CI:0.74–9.93, p-value = 0.127). On the contrary, vaginal
delivery and nursery admission were associated with lower
odds of PPD (OR = 0.53 (95% CI: 0.15–2.03) and OR =
0.73 (95% CI: 0.11–4.03), respectively). In these adjusted
analyses, none of the birth outcomes was statistically significantly associated with postpartum depression. However, conflict with partner was still positively associated
with postpartum depression - the odds ratio comparing
women who reported having conflict with partner to those
who reported no conflict with partner was 7.52 (95% CI:
2.65–23.13, p-value < 0.001).

Antepartum depression¥

Relationship with partner’s mother
Good

18 (56)

87 (63)

Other*

14 (44)

52 (47)

Yes

17 (53)

42 (30)

No

15 (47)

97 (70)

Physical/verbal

18 (56)

21 (15)

No conflict

14 (44)

118 (85)

Economic stress¥

Conflict with partner**,¥

Partner helping with cooking, cleaning and child care
Yes

17 (53)

99 (71)

No

15 (47)

40 (29)

¥ = p-value < 0.02; *Other includes bad or not applicable; **Conflict with
partner during previous 12 months

Discussion
This study used multivariate analysis to highlight factors
associated with postpartum depression in the first prospective study in a sample of Kenyan women recruited
from antenatal clinics. The study showed the perinatal
period to be a time of high risk for significant depressive
symptoms with prevalence of PPD estimated at 18.7%
(95% CI: 13.3–25.5). This estimate is within the range of
prior prevalence estimates reported in sub-Saharan Africa
(6.1–34.7) [6, 35] where poverty, intimate partner violence
and HIV infection have been implicated as major contributors [36–39]. In this study, the antepartum risk factors
that had the strongest independent associations with postpartum depression included depression during the antepartum period, as well as self-reported conflict with
partner and economic stress. However, in multivariate
analyses, the magnitude of the effect size for the association between antepartum and postpartum remained
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Table 4 Logistic regression results for Risk Factors for Postpartum Depression (N = 171)
Variable (Reference category)

1a

2

Antepartum depression (No)

2.83 (1.09–7.20)*

a

3a

2.50 (0.79–7.77)

3.37 (0.98–11.64)

Relationship with partner’s mother good (other)

0.69 (0.24–1.95)

0.83 (0.28–2.53)

Economic stress (No)

2.73 (1.02–7.50)*

2.54 (0.89–7.43)

Conflict with partner (No conflict)

7.12 (2.62–20.67)*

7.52 (2.65–23.13)*

Partner helping with child care (No)

0.49 (0.17–1.46)

0.66 (0.20–2.16)

Mode of delivery (C-section)

0.53 (0.15–2.03)

Low birth weight (No)

1.31 (0.19–6.95)

Nursery admission (No)

0.73 (0.11–4.03)

Birth complications/outcome (No/baby alive)

2.71 (0.74–9.93)

a

OR (95% confidence interval): adjusted for education, marital status, family income, parity and maternal age; *p-value < 0.05

large, based on the point estimate, but did not reach statistical significance. Findings from a recent meta-analysis
report conducted on over 14,000 women found depression during pregnancy as one of the strongest predictors
of postpartum depression [40] . One large cohort study in
Ghana similarly reported antenatal depression as the
strongest determinant of postnatal depression [41].Similar
longitudinal studies that evaluated depression in pregnancy, as well as in the postpartum period, have found a
strong association between postpartum depression and
both antepartum depression and history of exposure to
violence and conflict [29, 42, 43], as well as having a
non-supportive husband [22, 32, 35, 38]. In addition to
partner conflict, we asked women to evaluate the relationship with their mother in law. While we did not find a statistically significant association between postpartum
depression and relationship with mother-in-law, this may
be explained by the fact that our study focused on an
urban population cohort. Urban settings differ from rural
settings where communal living that includes the mother
in law is the norm.
Numerous previous studies have shown that strong
social support networks evidenced by good interpersonal
relationships enhance resilience to stress and hence contribute immensely to protecting the individual from developing depression [44–47]. A supportive husband and
a marital relationship with less friction play a part in
promoting a strong social support system for the
mother. Sustained perceived pressure from economic
stress has been found to elevate cortisol levels and hence
contribute towards vulnerability for developing depression [48–50]. A study examining the interaction of economic stress and postpartum family support on cortisol
levels found women who reported good family support
had lower levels of cortisol compared to women with
low family support, even those with underlying high perceived economic stress. These findings indicate that having a supportive partner can buffer the detrimental
effects of economic stress [51].

Prior research has shown that obstetric and infant-related
clinical factors such as intrapartum hemorrhage, prolonged
labor and bad outcome of the baby confers a small increased risk of developing postpartum depression [52–54],
once demographic and psychosocial factors are adjusted
for. However, these clinical factors did not contribute significantly to a higher likelihood of depression among
mothers in our study. This further underscores the important contributions of psychosocial factors to postpartum depression risk.
The finding that nearly one in five women reported
significant postpartum depressive symptoms in this
Kenyan study suggests the need for post-partum depression screening. Our study also suggests that screening
for partner conflict during the prenatal period could
help to identify pregnant women at risk of later depression. However, screening programs are recommended
only in circumstances where women who screen positive
have access to follow-up interventions. Rahman et al.
(2014) [55] conducted a systematic review of evidence
regarding effectiveness of interventions to address common perinatal mental disorders in low and middle income countries. Robust effects on maternal depression
were reported in a study of Pakistani mothers with
depression who received a multi-modal intervention delivered by trained lay providers that included elements
of cognitive behavior therapy, active listening, support
for strengthening the mother-infant relationship, and
mobilization of family support [56] . Because of the high
prevalence of depression in pregnant women and new
mothers, the adverse consequences of maternal depression to the health and well-being to mothers and infants,
and the availability of screening tools and empirically
supported interventions, conditions are rife for
prioritizing perinatal depression screening and intervention in low resource settings. Results of our study
highlight intervention targets that would be salient for
reducing the burden of postpartum depression in
Kenyan women.
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Study limitations

One limitation of our study was the small number of
women evaluated. While several of the factors that we
evaluated, such as the mother having a good relationship
with her mother-in-law and her partner helping with
child-rearing, were associated with lower odds of postpartum depression, small sample size contributed to
wide confidence intervals around odds ratio estimates.
In addition, information about the HIV status of mothers
was not available – the prevalence of postpartum depression has been shown previously to be high in Kenyan women who are HIV positive [25]. Furthermore,
the follow-up assessment for our study was conducted
between 6 and 10 weeks after the birth of the infant.
However, the risk of postpartum depression remains
high up to 24 weeks postpartum. Our study did not
include women who had depression onset after
10 weeks.
We administered the EPDS which has been validated
[35] and used extensively worldwide. However, since we
conducted our study in 2014, a 9-item perinatal depression screening tool has been developed in Kenya that incorporates local idioms and shows high sensitivity and
specificity (0.90/0.90) vis a vis meeting DSM-5 diagnostic
criteria for major depression [57]. The authors of this
study reported considerably lower sensitivity and specificity (0.70/0.72) for the EPDS at the optimal cutoff. Our
study was conducted in an urban setting. Thus, caution
is warranted in generalizing our findings to rural areas
where access to pre- and post-natal care may be more
limited, and social support within the community may
be stronger. Finally, as this was part of a larger study to
confirm feasibility of integrating EPDS depression
screening in maternal and child health clinics, we did
not include a concurrent use of a diagnostic tool to confirm depression diagnosis.

Conclusions
To our knowledge this is the first study to evaluate
risk factors for postpartum depression prospectively
in an urban cohort of Kenyan women. Our results
are consistent with prior research conducted in other
settings showing antepartum depression, economic
stress, and conflict with partner as predictors of postpartum depression and underscore the need for addressing the public health burden of these interrelated
problems. To build upon our study findings, we recommend that more multi-wave cohort studies be conducted in Kenya. Future studies should include longer
post-partum follow-up periods and utilize the recently
validated Kenyan Perinatal Depression Screen, more
refined tools for measuring partner conflict and support,
and larger population samples that include women from
rural settings.

Page 7 of 9

Abbreviations
ADHD: Attention Deficit Hyperactivity Disorder; EDS: Edinburgh Depression
Scale; EPDS: Edinburgh Postpartum Depression Scale; HIV: Human
Immunodeficiency Virus; KES: Kenyan Shillings; MCH: Maternal and Child
Health; PPD: Postpartum depression
Acknowledgements
The authors are grateful to Francis Creed, for his help in editing the
manuscript, and the mothers who participated in the study. Part of the
research that is presented in this paper was previously published under a
Creative Commons Attribution license in 2016 in the Journal of Pregnancy
and Health DOI: https://doi.org/10.4172/2376-127X.1000288
Funding
This research was supported by a grant from the Kenya Medical Research
Institute.
Availability of data and materials
Datasets used and/or analyzed during the current study are available from
the first author on reasonable request.
Authors’ contributions
LO designed the study, trained the nurses who conducted the interviews
with participants and wrote the first draft of the paper. VW conducted the
statistical analyses and wrote the methods and results section of the paper.
PO, JM and EJ participated in study design and implementation. AVS wrote
and edited the first and subsequent drafts of the manuscript. MM revised
the manuscript and made valuable suggestions. All authors reviewed and
approved the final version of the manuscript.
Ethics approval and consent to participate
The Kenya Medical Research Institute’s ethical and review committee
approved the study. All eligible study participants read and signed a
written informed consent prior to recruitment into the study.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Kenya Medical Research Institute, P.O. Box 54840 00200, Mbagathi Road,
Nairobi, Kenya. 2University of Washington, Jefferson St. Seattle WA 98104,
Nairobi 908, Kenya. 3University of Nairobi, P.O. Box 30197, Off Ngong Road,
Nairobi, Kenya.
Received: 18 October 2017 Accepted: 23 September 2018

References
1. Gelaye B, Rondon MB, Araya R, Williams MA. Epidemiology of maternal
depression, risk factors, and child outcomes in low-income and middle-income
countries. The lancet Psychiatry. NIH Public Access; 2016 [cited 2017 Mar 6];3:
973–82. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27650773
2. Fisher J, Cabral de Mello M, Patel V, Rahman A, Tran T, Holton S, et al.
Prevalence and determinants of common perinatal mental disorders in
women in low- and lower-middle-income countries: a systematic review.
Bull World Health Organ 2012 [cited 2017 Mar 6];90:139–149H. Available
from: http://www.who.int/entity/bulletin/volumes/90/2/11-091850.pdf
3. Evans J, Heron J, Francomb H, Oke S, Golding J. Cohort study of depressed
mood during pregnancy and after childbirth. BMJ. 2001 [cited 2015 May 1];
323:257–60. Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=35345&tool=pmcentrez&rendertype=abstract
4. Grote NK, Bridge JA, Gavin AR, Melville JL, Iyengar S, Katon WJ. A metaanalysis of depression during pregnancy and the risk of preterm birth, low
birth weight, and intrauterine growth restriction. Arch Gen Psychiatry. NIH

Ongeri et al. BMC Psychiatry (2018) 18:318

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Public Access; 2010 [cited 2017 Mar 6];67:1012–24. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/20921117
Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T.
Perinatal Depression. Obstet Gynecol [Internet]. 2005 [cited 2017 Mar 7];106:
1071–83. Available from: http://www.ncbi.nlm.nih.gov/pubmed/16260528
Nakku JEM, Nakasi G, Mirembe F. Postpartum major depression at six weeks
in primary health care: prevalence and associated factors. Afr Health Sci.
Makerere University Medical School; 2006 [cited 2017 mar 7];6:207–14.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/17604509.
Kaida A, Matthews LT, Ashaba S, Tsai AC, Kanters S, Robak M, et al. Depression
during pregnancy and the postpartum among HIV-infected women on
antiretroviral therapy in Uganda. J Acquir Immune Defic Syndr. 2014 [cited 2015
Dec 6];67 Suppl 4:S179–87. Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=4251908&tool=pmcentrez&rendertype=abstract.
Muzik M, Borovska S. Perinatal depression: implications for child mental health.
Ment Health Fam Med. Radcliffe Publishing and Wonca; 2010 [cited 2017 mar
7];7:239–47. Available from: http://www.ncbi.nlm.nih.gov/pubmed/22477948.
Chung TK, Lau TK, Yip AS, Chiu HF, Lee DT. Antepartum depressive
symptomatology is associated with adverse obstetric and neonatal
outcomes. Psychosom Med. [cited 2017 Mar 7];63:830–4. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/11573032
Bonari L, Pinto N, Ahn E, Einarson A, Steiner M, Koren G. Perinatal risks of
untreated depression during pregnancy. Can J Psychiatr. 2004 [cited 2015 Apr
29];49:726–35. Available from: http://www.ncbi.nlm.nih.gov/pubmed/15633850
Waters CS, Hay DF, Simmonds JR, van Goozen SHM. Antenatal depression
and children’s developmental outcomes: potential mechanisms and
treatment options. Eur Child Adolesc Psychiatry. 2014 [cited 2017 Mar 7];23:
957–71. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25037152
Surkan PJ, Kennedy CE, Hurley KM, Black MM. Maternal depression and early
childhood growth in developing countries: systematic review and metaanalysis. Bull World Health Organ. 2011 [cited 2017 Mar 7];89:608–615E.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/21836759
Lefkovics E, Baji I, Rig?? J. Impact of maternal depression on pregnancies
and on early attachment. Infant Ment Health J. 2014 [cited 2017 Mar 7];35:
354–65. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25798487
Kingi Mochache,Kumar Manasi, Muthoni Mathai GO. Depression in
Pregnancy and Preterm delivery. A prospective cohort study among
women attending antenatal clinic at Pumwani maternity hospital. In:
University of Nairobi; 2016.
O’Connor TG, Monk C, Burke AS. Maternal affective illness in the perinatal
period and child development: findings on developmental timing,
mechanisms, and intervention. Curr Psychiatry Rep. 2016 [cited 2017 Mar 7];
18:24. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26830882
Stein A, Craske MG, Lehtonen A, Harvey A, Savage-McGlynn E, Davies B, et
al. Maternal cognitions and mother–infant interaction in postnatal
depression and generalized anxiety disorder. J Abnorm Psychol 2012 [cited
2017 Mar 7];121:795–809. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/22288906
Vameghi R, Amir Aliakbari S, Sajjad H, Sajedi F, Alavimajd H. Correlation
Between Mothers’ Depression and Developmental Delay in Infants Aged 6–
18 Months. Glob J Health Sci. 2015 [cited 2017 Mar 7];8:11. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26652078
Weobong B, Ten Asbroek AHA, Soremekun S, Manu AA, Owusu-Agyei S,
Prince M, et al. Association of Antenatal Depression with adverse
consequences for the mother and newborn in rural Ghana: findings from
the DON population-based cohort study. Fischer G, editor. PLoS One. Public
Library of Science; 2014 [cited 2018 Apr 20];9:e116333. Available from:
http://dx.plos.org/10.1371/journal.pone.0116333
Whelan YM, Leibenluft E, Stringaris A, Barker ED. Pathways from maternal
depressive symptoms to adolescent depressive symptoms: the unique contribution
of irritability symptoms. J Child Psychol Psychiatry. 2015 [cited 2017 Mar 7];56:1092–
100. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25665134
Closa-Monasterolo R, Gispert-Llaurado M, Canals J, Luque V, ZaragozaJordana M, Koletzko B, et al. The effect of postpartum depression and
current mental health problems of the mother on child behaviour at eight
years. Matern Child Health J]. 2017 [cited 2017 Mar 7]; Available from: http://
www.ncbi.nlm.nih.gov/pubmed/28188472
Madeghe BA, Kimani VN, Vander Stoep A, Nicodimos S, Kumar M. Postpartum
depression and infant feeding practices in a low income urban settlement in
Nairobi-Kenya. BMC Res Notes. BioMed Central; 2016 [cited 2017 Mar 7];9:506.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/27931248

Page 8 of 9

22. Robertson E, Grace S, Wallington T, Stewart DE. Antenatal risk factors
for postpartum depression: a synthesis of recent literature. Gen Hosp
Psychiatry [Internet]. 2004 [cited 2017 May 10];26:289–95. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15234824
23. Manikkam L, Burns JK. Antenatal depression and its risk factors: an urban
prevalence study in KwaZulu-Natal. S Afr Med J. 2012 [cited 2015 Mar 20];
102:940–4. Available from: http://www.ncbi.nlm.nih.gov/pubmed/23498042
24. Stewart DE, Robertson FE, Phil M, Dennis C-L, Grace SL, Wallington T.
Postpartum Depression: Literature Review of Risk Factors and Interventions.
©University Heal Netw Women’s Heal Progr. 2003 [cited 2017 Mar 6];
Available from: http://www.who.int/mental_health/prevention/suicide/lit_
review_postpartum_depression.pdf?ua=1.
25. Yator O, Mathai M, Vander Stoep A, Rao D, Kumar M. Risk factors for
postpartum depression in women living with HIV attending prevention of
mother-to-child transmission clinic at Kenyatta National Hospital, Nairobi.
AIDS Care. 2016 [cited 2017 Mar 7];28:884–9. Available from: https://www.
tandfonline.com/doi/full/10.1080/09540121.2016.1160026
26. Olecha JO, of Nairobi U. Depression and Psychosocial Risk Factors
Associated with Pregnant Adolescents Mixed Method Study Based at
Kangemi Health Centre, Nairobi. 2016 [cited 2017 Aug 7]. Available from:
http://erepository.uonbi.ac.ke/bitstream/handle/11295/97483/Osok_
Depression and Psychosocial Risk Factors Associated With Pregnant
Adolescentsmixed Method Study Based at Kangemi Health
Centre%2CNairobi.pdf?sequence=1&isAllowe.
27. Polkovnikova-Wamoto A, Mathai M, Stoep A Vander, Kumar M. “Haven of
safety” and “secure base”: a qualitative inquiry into factors affecting child
attachment security in Nairobi, Kenya. Vulnerable Child Youth Stud. 2016
[cited 2018 May 1];11:286–96. Available from: https://www.tandfonline.com/
doi/full/10.1080/17450128.2016.1201237
28. Wittkowski A, Gardner PL, Bunton P, Edge D. Culturally determined risk factors
for postnatal depression in Sub-Saharan Africa: a mixed method systematic
review. J Affect Disord. 2014 [cited 2018 Apr 18];163:115–24. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0165032713008811
29. Sawyer A, Ayers S, Smith H. Pre- and postnatal psychological wellbeing in
Africa: a systematic review. J Affect Disord. 2010 [cited 2016 Jan 11];123:17–
29. Available from: http://www.ncbi.nlm.nih.gov/pubmed/19635636
30. Ongeri L, Otieno P, Mbui J, Juma E, Mathai M. Antepartum Risk Factors for
Postpartum Depression: A Follow up Study among Urban Women Living in
Nairobi, Kenya. J Pregnancy Child Heal. OMICS International; 2016 [cited 2017
May 12];03:1–8. Available from: https://www.omicsgroup.org/journals/
antepartum-risk-factors-for-postpartum-depression-a-follow-up-studyamongurban-women-living-in-nairobi-kenya-2376-127X-1000288.php?aid=81579
31. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale. Br J
Psychiatry. 1987 [cited 2015 Mar 16];150:782–6. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/3651732
32. Gibson J, McKenzie-McHarg K, Shakespeare J, Price J, Gray R. A systematic review
of studies validating the Edinburgh Postnatal Depression Scale in antepartum
and postpartum women. Acta Psychiatr Scand. 2009 [cited 2015 Jan 28];119:350–
64. Available from: http://www.ncbi.nlm.nih.gov/pubmed/19298573
33. Kumar M, Ongeri L, Mathai M, Mbwayo A. Translation of EPDS Questionnaire
into Kiswahili: Understanding the Cross-Cultural and Translation Issues in
Mental Health Research. J pregnancy child Heal. 2015 [cited 2015 May 21];2.
Available from: http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=
4399496&tool=pmcentrez&rendertype=abstract.
34. Murray L, Carothers AD. The validation of the Edinburgh post-natal
depression scale on a community sample. Br J Psychiatry. 1990;157:288–90.
35. Cooper PJ, Tomlinson M, Swartz L, Woolgar M, Murray L, Molteno C. Postpartum depression and the mother-infant relationship in a south African
peri-urban settlement. Br J Psychiatry. 1999 [cited 2015 Apr 29];175:554–8.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/10789353
36. Hartley M, Tomlinson M, Greco E, Comulada WS, Stewart J, le Roux I, et al.
Depressed mood in pregnancy: prevalence and correlates in two Cape
Town peri-urban settlements. Reprod Health [Internet]. 2011 [cited 2015
Mar 29];8:9. Available from: http://www.pubmedcentral.nih.gov/articlerender.
fcgi?artid=3113332&tool=pmcentrez&rendertype=abstract.
37. Dibaba Y, Fantahun M, Hindin MJ. The association of unwanted pregnancy
and social support with depressive symptoms in pregnancy: evidence from
rural Southwestern Ethiopia. BMC Pregnancy Childbirth. 2013 [cited 2015
Mar 29];13:135. Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=3716614&tool=pmcentrez&rendertype=abstract

Ongeri et al. BMC Psychiatry (2018) 18:318

38. Owoeye AO, Aina OF, Morakinyo O. Risk factors of postpartum
depression and EPDS scores in a group of Nigerian women. Trop Doct
[Internet]. 2006 [cited 2018 Mar 21];36:100–3. Available from: http://
journals.sagepub.com/doi/10.1258/004947506776593341
39. Chibanda D, Mangezi W, Tshimanga M, Woelk G, Rusakaniko S, StranixChibanda L, et al. Postnatal Depression by HIV Status Among Women in
Zimbabwe. J Women’s Heal. 2010 [cited 2018 May 1];19:2071–7. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/20849286
40. Robertson E, Grace S, Wallington T, Stewart DE. Antenatal risk factors for
postpartum depression: a synthesis of recent literature. Gen Hosp Psychiatry.
2004 [cited 2017 Mar 6];26:289–95. Available from: http://linkinghub.elsevier.
com/retrieve/pii/S0163834304000398
41. Weobong B, Ten Asbroek AH, Soremekun S, Danso S, Owusu-Agyei S, Prince
M, et al. Determinants of postnatal depression in rural Ghana: findings from
the Don population based cohort study. Depress Anxiety. 2015 [cited 2018 Apr
20];32:108–19. Available from: http://www.ncbi.nlm.nih.gov/pubmed/24272979
42. Milgrom J, Gemmill AW, Bilszta JL, Hayes B, Barnett B, Brooks J, et al.
Antenatal risk factors for postnatal depression: A large prospective study. J
Affect Disord. 2008 [cited 2017 May 10];108:147–57. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/18067974
43. Kirkan TS, Aydin N, Yazici E, Akcali Aslan P, Acemoglu H, Daloglu AG. The
depression in women in pregnancy and postpartum period: a follow-up
study. Int J Soc Psychiatry. 2014 [cited 2015 Feb 26]; Available from: http://
www.ncbi.nlm.nih.gov/pubmed/25069455
44. Ozbay F, Johnson DC, Dimoulas E, Morgan CA, Charney D, Southwick
S, et al. Social support and resilience to stress: from neurobiology to
clinical practice. Psychiatry (Edgmont). Matrix Medical
Communications; 2007 [cited 2017 may 10];4:35–40. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/20806028.
45. Saligheh M, Rooney RM, McNamara B, Kane RT. The relationship
between postnatal depression, sociodemographic factors, levels of
partner support, and levels of physical activity. Front Psychol. Frontiers
Media SA; 2014 [cited 2017 May 10];5:597. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/25071618
46. Urquia ML, Pulver A, Heaman MI, Ray JG, Daoud N, O’Campo P. Partner
Disengagement from Pregnancy and Adverse Maternal and Infant
Outcomes. J Women’s Heal. 2017 [cited 2017 May 10];26:234–40. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/27860534
47. Patel V, Rodrigues M, DeSouza N. Gender, Poverty, and Postnatal
Depression: A Study of Mothers in Goa, India. Am J Psychiatry. 2002
[cited 2017 May 10];159:43–7. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/11772688
48. Mastorakos G, Ilias I. Maternal and fetal hypothalamic-pituitary-adrenal
axes during pregnancy and postpartum. Ann N Y Acad Sci. 2003 [cited
2017 May 12];997:136–49. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/14644820
49. Björntorp P, Rosmond R. Hypothalamic origin of the metabolic syndrome X.
Ann N Y Acad Sci. 1999 [cited 2017 May 12];892:297–307. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/10842670
50. McEwen BS. The neurobiology of stress: from serendipity to clinical
relevance. Brain Res. 2000 [cited 2017 may 12];886:172–89. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/11119695
51. Jewell SL, Luecken LJ, Gress-Smith J, Crnic KA, Gonzales NA. Economic
Stress and Cortisol Among Postpartum Low-Income Mexican American
Women: Buffering Influence of Family Support. Behav Med. NIH Public
Access; 2015 [cited 2017 May 12];41:138–44. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/26332931
52. Nolte S, Wong D, Latchford G, Boyle O, Anaenugwu A. Amphetamines for
schizophrenia. In: Nolte S, editor. Cochrane Database Syst Rev. Chichester,
UK: John Wiley & Sons, Ltd; 2004 [cited 2016 Dec 3]. p. CD004964. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/15495131
53. Sentilhes L, Gromez A, Clavier E, Resch B, Descamps P, Marpeau L.
Long-term psychological impact of severe postpartum hemorrhage.
Acta Obstet Gynecol Scand. 2011 [cited 2016 Mar 9];90:615–20.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/21370999
54. Mei Z, Huang M. [Association of psychological factors with post-partum
hemorrhage and labor duration]. Nan Fang Yi Ke Da Xue Xue Bao.
2006 [cited 2016 mar 9];26:1203–4. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/16939922.
55. Rahman A, Fisher J, Bower P, Luchters S, Tran T, Yasamy MT, et al.
Interventions for common perinatal mental disorders in women in low-

Page 9 of 9

and middle-income countries: a systematic review and meta-analysis.
Bull World Health Organ. 2013 [cited 2015 Mar 30];91:593–601I.
Available from: http://www.pubmedcentral.nih.gov/articlerender.
fcgi?artid=3738304&tool=pmcentrez&rendertype=abstract.
56. Stewart RC, Umar E, Kauye F, Bunn J, Vokhiwa M, Fitzgerald M, et al.
Maternal common mental disorder and infant growth--a cross-sectional
study from Malawi. Matern Child Nutr. 2008 [cited 2018 Mar 21];4:209–19.
Available from: http://doi.wiley.com/10.1111/j.1740-8709.2008.00147.x
57. Green EP, Tuli H, Kwobah E, Menya D, Chesire I, Schmidt C. Developing and
validating a perinatal depression screening tool in Kenya blending Western
criteria with local idioms: A mixed methods study. J Affect Disord. 2018
[cited 2018 Apr 18];228:49–59. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/29227955

