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Abstract

Background

Postpartum depression is an important public health concern. The prevalence of postpartum

depression is estimated to be 18% worldwide. The purpose of this study was to estimate the

prevalence of mothers at risk of postpartum depression in Sri Lanka and to investigate its

associated risk factors.

Methods

This was a cross-sectional study conducted among 975 mothers in Galle district, Sri Lanka.

The prevalence of mothers at risk of postpartum depression was assessed using the Edin-

burgh Postpartum Depression scale (EPDS) which has been validated for screening for

mothers at risk of postpartum depression in Sri Lanka with a cut-off score 9 or more. Preva-

lence was estimated using a cut-off 9 or more, 10 or more, 11 or more and 12 or more to

assess the difference in prevalence using unvalidated cut-offs for screening. Data from rou-

tine records on pregnancy, delivery and postnatal care was collected to investigate possible

predictors of EPDS score 9 or more (risk of postpartum depression). Univariate and multi-

variable logistic regressions were performed to identify risk factors for EPDS score 9 or

more (risk of postpartum depression).

Results

The prevalence of mothers with EPDS score 9 or more was found to be 9.4% (95%CI: 7.8–

11.4); EPDS score 10 or more was 5.6% (95%CI: 4.4–7.3). EPDS score 9 or more (risk of

postpartum depression) was associated with the following risk factors: Former history of

mental illness (aOR 32.9, 95%CI: 7.9–136.2), high maternal age 30–39 (aOR 2.2, 95%CI:

1.3–3.8), BMI 25.0–29.9 (aOR 2.6, 95%CI: 1.5–4.5), hypertension (aOR 3.6, 95%CI: 1.2–

10.9) and newborn death (aOR 28.9, 95%CI: 4.5–185.1). One in five women reported

thoughts of self-harm.
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Conclusion

Around one in ten mothers in Sri Lanka experience symptoms of postpartum depression,

highest risk among mothers who reported former history of mental illness and newborn

death. The prevalence estimates were lower with a higher cut-off for screening and this

highlights the importance of using the validated cut-off for screening in future studies on

postpartum depression in Sri Lanka. Mothers at increased risk should be identified in ante-

natal care and are important targets of referral.

Introduction

Depression after giving birth is considered a serious public health problem worldwide, and the

global prevalence is estimated to be 18% [1]. Studies suggest that postpartum depression

(PPD) not only affects the wellbeing of postpartum women, but also the mother-infant interac-

tion [2]. There is a compelling body of evidence that PPD may influence the social, cognitive

and emotional development of the child and infant growth [2].

PPD and its associated risk factors are well studied in high-income countries but data from

low- and middle-income countries is scarce [3]. However, research suggests there is a higher

prevalence of PPD in low- and middle-income countries compared to in high-income coun-

tries [3], which aligns well with low socioeconomic status as a known risk factor [2]. It is widely

recognized that PPD is not attributable to one single cause, but rather influenced by complex

interactions between environmental, psychosocial and biological risk factors [2]. Several risk

factors associated with PPD have been investigated in the past; mothers with a former history

of mental illness seem to be at higher risk of PPD [4], while maternal age as a risk factor have

shown conflicting results [5].

Screening for and managing PPD is included in The Global Strategy for women’s, children’s
and adolescent’s health (2016–2030) by the World Health Organization [6]. Several tools to

screen for PPD have been used, and this is reflected in the diversity in reported prevalence in

different countries [5]. The Edinburgh Postnatal Depression Scale (EPDS) is a 10-item ques-

tionnaire and the most widely used tool globally to screen for mothers at risk of PPD [2]. Each

answer is scored 0–3 and a higher sum of scores indicates more symptoms of depression.

Originally, the EPDS was developed for screening for PPD in English-speaking women and

a cut-off 10 or more for “possible depression” and a cut-off 13 or more for “probable depres-

sion” was suggested [7]. Since then, the EPDS has been translated to and validated in many

languages using different cut-offs for screening in different countries. It is important to

emphasize that most studies on PPD do not report on the real prevalence of PPD, but rather

the prevalence of mothers at risk of PPD screened with the EPDS. In 2006, Matthey et al.

addressed the increasing use of unvalidated EPDS cut-off scores in studies on PPD [8]. Fur-

thermore, he stated that a difference of just one point in cut-off score can have a substantial

impact on estimates of mothers at risk of PPD [8]. Optimal psychometric properties are

important for assessing prevalence rates and the overall burden of PPD in countries [8].

A potentially alarming symptom of PPD are thoughts of self-harm, which can be identified

by the EPDS item 10 “the thought of harming myself has occurred to me”. Thoughts of self-

harm in pregnancy is not uncommon [9]; studies suggest that attention should be given to

mothers with thoughts of self-harm as it can indicate more severe depressive symptoms and

therefore increased risk of negative outcomes for mother and child [9]. Furthermore,
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postpartum mothers who reported thoughts of self-harm had increased risk of somatic and

psychiatric disease seven years after delivery, which could not be fully attributed to depression

[10].

The reported prevalence of PPD in South-Asia has ranged from 5–49% [1]. Sri Lanka is a

lower middle-income country and has been considered a role model for maternal health pro-

motion and for reducing maternal deaths. In Sri Lanka the Sinhala version of the EPDS was

introduced and included as a part of postnatal care in 2012 [11] and it has been validated for

screening for mothers at risk of PPD with a cut-off 9 or more [12]. In 2011, a cross-sectional

study representing eight provinces in Sri Lanka estimated that 27.1% of the mothers had an

EPDS score 10 or more [13]. A recent study from 2017 in Galle, Sri Lanka, found that 7.8% of

the mothers had an EPDS score 10 or more [14]. To this date there are no published studies

available on the prevalence of mothers at risk of PPD in Sri Lanka using the validated cut-off

for screening EPDS score 9 or more. Using a higher cut-off may lead to an underestimation of

mothers at risk of PPD in Sri Lanka. Therefore, in our study we aimed to: 1) estimate the prev-

alence of mothers at risk of PPD at postnatal clinics in Galle using an EPDS cut-off 9 or more

2) evaluate the difference on prevalence estimates of mothers at risk of PPD using several cut-

offs 3) investigate risk factors associated with EPDS score 9 or more (risk of PPD) among

mothers in Sri Lanka.

Methods

Study design and study setting

A cross-sectional study was conducted among mothers who had delivered from 1st January

2019 to 31st December 2019 in Bope-Poddala, Medical Offices of Health (MOH) Division,

Galle district, Sri Lanka. With a population of over 71 000, Bope-Poddala is a semi urban

MOH division in Galle district. All three main population groups of Sri Lanka live there: Sin-

halese, Tamils and Muslims. Here preventive care services are provided through 20 divisions

of the MOH. Antenatal and postnatal care is provided to the mothers through five maternal

and child health field clinics. In Sri Lanka the antenatal care attendance is very high, and nearly

100% of deliveries occur in health facilities. Maternal mental health services are provided dur-

ing regular visits in the clinics by a medical officer of mental health.

Participants

In Bope-Poddala, around one thousand births take place each calendar year. The sample size

for the postpartum mothers to be included in the study was estimated using OpenEpi.com cal-

culator [15]. Assuming that the prevalence of mothers at risk of PPD in Galle would be around

18% [1] and aiming at estimating the proportion with a precision of +/- 2.5%, the required

sample size for our study was estimated to be n = 907. Therefore, all the postpartum mothers

who delivered from 1st January 2019 to 31st December 2019 were included in the study. Moth-

ers with incomplete EPDS records were excluded from the study.

Study tool

In Sri Lanka, all mothers are routinely screened once at the clinics for depressive symptoms

four to six weeks following delivery using the Sinhala or Tamil version of Edinburgh Postpar-

tum Depression Scale (EPDS). An EPDS score 9 or more has been validated for screening for

mothers at risk of PPD with the Sinhala version of the EPDS, with a sensitivity and specificity

of 89.9% and 78.9% respectively [12]. The Tamil version of the EPDS is used for screening in
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the Tamil population and has been validated for screening in Tamil Nadu, India using the

same value, EPDS score 9 or more, with a sensitivity of 94.1% and a specificity of 90.2% [16].

In current practice, the EPDS is filled on paper forms by the mothers at their postnatal visit

at the clinic and is then collected and kept by the midwives. If the mother cannot read Tamil

or Sinhala the EPDS is completed by the midwife through an interview with the mother. Rou-

tinely, mothers with an EPDS score 9 or more are referred to a medical officer of health at the

clinics who then refer the mother to their designated medical officer of mental health

(MOMH). MOMHs manage some of the cases, and if necessary, refer the mother to psychia-

trist care at the nearest hospital. In severe cases the medical officer of health refers directly to a

consultant psychiatrist. MOMHs and psychiatrists diagnose mothers with PPD using the ICD-

10 classification for diagnosis, usually through clinical interview with the mother.

Data collection

All postpartum mothers have EPDS records and routine records on pregnancy, delivery and

postnatal care in the B part of the pregnancy record which are kept in the clinics. For our

study, determinants were collected as quantitative clinical data from these records into a data

extraction sheet by a trained research assistant. The data extraction sheet included sociodemo-

graphic, obstetric and baby related variables. The collected data was translated to English and

double-entered into the electronic database EpiData 3.1. After ensuring that data from various

sources were linked to the same person, the names and identifiers were removed. In Sri Lanka,

pregnancy outside marriage is very rare and thus there is no place for marital status in the

pregnancy record.

Outcome measures and exposure variables

The main outcome measurement was rate of mothers with EPDS score 9 or more. Exposure

variables were: maternal age (under 20, 20–29, 30–39 and 40 and more); educational level

(completed secondary school ordinary level or below, completed above secondary school ordi-

nary level); occupation (housewife or non-housewife); socioeconomic status (calculated

according to the occupation of the mother and the husband, and categorized into SE 1–2 and

SE 3–5); number of living children (0, 1, 2–3 and>4); former history of mental illness (yes/

no); maternal Body Mass Index (BMI) (less than 18.5, 18.5–24.9, 25.0–29.9 and 30 and more);

hypertension during pregnancy (yes/no); diabetes during pregnancy (yes/no); history of sub-

fertility (yes/no); death of newborn defined as death of liveborn within 28 days (yes/no); gen-

der of the baby (female or male); congenital abnormalities (yes/no); birthweight (less than

2500g, 2500g or more); establishment of breastfeeding (yes/no); other complications from

delivery notes (yes/no).

Data analysis

The database was exported into IBM SPSS 26 version for statistical analysis. The prevalence of

mothers at risk of PPD was calculated as percentages of mothers with an EPDS score 9 or

more. One-way ANOVA was performed to compare the mean EPDS score for each indepen-

dent variable. Possible predictors of EPDS score 9 or more (risk of PPD) were examined in

univariate and multivariable models. In the final model we adjusted with maternal age, BMI,

former history of mental illness, hypertension, history of subfertility and newborn death. Odds

ratios (OR) and adjusted Odds ratios (aOR) with 95% confidence intervals (95%CI) were cal-

culated. The prevalence of mothers reporting thoughts of self-harm were calculated as percent-

ages of mothers reporting “never”, “hardly ever”, “sometimes” and “many times” on the EPDS

item 10; mean EPDS score was calculated for these four categories.
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Ethical issues

Ethical clearance for the present study was obtained by Ethics Review Committee, Faculty of

Medicine, University of Ruhuna and by REK, Regional Committees for Medical and Health

Research Ethics. Informed consent was not required as the EPDS was used as routine screen-

ing service and introduced into antenatal clinics several years before. The data archive had no

names or identifiers.

Results

Included in the study were 975 postpartum mothers. All mothers had complete EPDS records

and no mothers were excluded. Among the respondents the mean age was 29 years, ranging

from 16 to 45 years. The majority of the mothers (70.5%) were housewives, and half of the

mothers (48.1%) had completed education above ordinary level examination secondary school.

Former history of mental illness was identified in 12 women (1.2%).

Table 1 shows the EPDS scores among the 975 women studied; 9.4% (n = 92) had an EPDS

score 9 or more; and 5.6% (n = 55) had a EPDS score 10 or more. An EPDS score 12 or more

was seen in 2.1% (n = 20) of the participants.

Association of postpartum depression with risk factors

Table 2 shows mean EPDS score by exposure variables and corresponding logistic regression

analysis of these determinants of EPDS score 9 or more (risk of PPD). Compared to mothers

aged 20–29, those aged 30–39 had twice the risk of EPDS score 9 or more (aOR 2.2, 95%CI:

1.3–3.8). Mothers who had experienced newborn death had a higher risk of EPDS score 9 or

more (aOR 28.9, 95%CI: 4.5–185.1), and mothers who reported a former history of mental ill-

ness had a highly increased risk of EPDS score 9 or more (aOR 32.9, 95%CI: 7.9–136.2). Moth-

ers with a BMI <18.5 (aOR 3.0, 95%CI: 1.4–6.3) and BMI 25.0–29.9 (aOR 2.6, 95%CI: 1.5–4.5)

had a higher risk of EPDS score 9 or more than those with normal BMI. Those who had hyper-

tension were 3.6 times more likely (aOR 3.6, 95%CI: 1.2–10.9) to develop EPDS score 9 or

more as compared to mothers without hypertension.

No significant difference was found between EPDS score 9 or more and obstetric factors.

Baby gender and late breast-feeding initiation was not significantly associated with the devel-

opment of EPDS score 9 or more. Risk of PPD defined as EPDS score 10 or more showed simi-

lar associations with the same variables (not included in the table).

Thoughts of self-harm

Table 3 shows responses to EPDS Item 10 about self-harm thoughts and the associated mean

total EPDS score. Nearly 1 out of 5 (n = 188) study participants reported “the thought of harm-

ing myself has occurred to me”. Out of those 188 participants, 26.1% had an EPDS score 9 or

more. We see that the more frequent such thoughts are reported, the more likely depressive

symptoms occurred.

Table 1. Frequency distribution of the EPDS scores with sensitivity analysis among mothers in Galle, 2019.

EPDS Frequency (n) Percent (%) 95%CI

Total 975 100 -

EPDS score 9 or more 92 9.4 7.8–11.4

EPDS score 10 or more 55 5.6 4.4–7.3

EPDS score 11 or more 29 3.0 2.1–4.2

EPDS score 12 or more 20 2.1 1.3–3.1

https://doi.org/10.1371/journal.pone.0268748.t001
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Table 2. Determinants of EPDS score 9 or more (risk of PPD) among mothers in Galle, 2019.

Variables Total EPDS 9 or more Mean EPDS (95% CI) OR (95% CI) aOR (95% CI)

Maternal age

�19 52 2 4.6 (4.0–5.2) 0.6 (0.1–2.6) 0.8 (0.2–3.7)

20–29 459 29 3.8 (3.6–4.1) 1 1

30–39 447 59 4.6 (4.3–4.9) 2.3 (1.4–3.6) 2.2 (1.3–3.8)

�40 17 2 4.2 (2.6–5.9) 2.0 (0.4–9.0) 1.0 (0.1–8.6)

Education

�Ordinary level 505 46 4.4 (4.1–4.6) 1 1

>Ordinary level 469 46 4.1 (3.8–4.4) 1.1 (0.7–1.7) 1.1 (0.6–1.7)

Missing 1

Occupation

Housewife 687 68 4.3 (4.1–4.6) 1 1

Non-housewife 288 24 4.0 (3.7–4.3) 0.8 (0.5–1.3) 0.7 (0.4–1.2)

Socioeconomic class

1–2 194 13 3.6 (3.3–4.0) 0.6 (0.3–1.2) 0.6 (0.3–1.2)

3–5 781 79 4.4 (4.2–4.6) 1 1

Number of living children

0 0 0 – - -

1 428 34 4.1 (3.8–4.4) 1 1

2–3 489 52 4.3 (4.0–4.5) 1.4 (0.9–2.2) 0.8 (0.4–1.3)

>4 57 6 4.5 (3.9–5.2) 1.4 (0.5–3.4) 0.5 (0.2–1.4)

Missing 1

History of mental illness

Yes 12 9 11.0 (8.1–13.9) 31.8 (8.4–119.8) 32.9 (7.9–136.2)

No 963 83 4.1 (4.0–4.3) 1 1

BMI

�18.4 119 13 4.4 (3.8–5.0) 2.0 (1.0–4.0) 3.0 (1.4–6.3)

18.5–24.9 462 27 4.0 (3.7–4.2) 1 1

25.0–29.9 290 43 4.6 (4.2–4.9) 2.8 (1.7–4.7) 2.6 (1.5–4.5)

�30 57 3 4.1 (3.4–4.9) 0.9 (0.3–3.1) 0.8 (0.2–2.8)

Missing 47

Hypertension

Yes 17 6 6.3 (4.4–8.1) 5.5 (2.0–15.3) 3.6 (1.2–10.9)

No 958 86 4.2 (4.0–4.4) 1 1

Diabetes

Yes 54 8 5.0 (4.0–5.9) 1.7 (0.8–3.8) 0.7 (0.2–1.9)

No 921 84 4.2 (4.0–4.4) 1 1

History of subfertility

Yes 39 7 5.3 (4.0–6.5) 2.2 (0.9–5.1) 1.0 (0.4–2.8)

No 936 85 4.2 (4.0–4.4) 1 1

Newborn death

Yes 6 4 9.0 (4.6–13.4) 20.0 (3.6–110.9) 28.9 (4.5–185.1)

No 969 88 4.2 (4.0–4.4) 1 1

Baby gender

Male 487 41 4.2 (3.9–4.4) 0.8 (0.5–1.2) 0.7 (0.4–1.2)

Female 487 51 4.3 (4.0–4.6) 1 1

Missing 1

Congenital abnormalities

(Continued)
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Discussion

In this study in Sri Lanka, among 975 women screened with the EPDS four to six weeks follow-

ing delivery, we found that 9.4% (95%CI: 7.8–11.4) had an EPDS score 9 or more, suggesting

risk of PPD, which means they are referred to mental health services for further management

and diagnosis of PPD. The factor that showed the strongest association with EPDS score 9 or

more was former history of mental illness, which was not investigated separately in the former

publication from 2017 [14]. Several maternal characteristics and factors were also associated

with EPDS score 9 or more: high maternal age, overweight, underweight, hypertension and

experiencing death of the newborn.

Various studies on PPD in Sri Lanka have shown a wide variation in prevalence, perhaps

partly due to differences in methodology. In 2017, a similar study conducted in Galle, Sri

Table 2. (Continued)

Variables Total EPDS 9 or more Mean EPDS (95% CI) OR (95% CI) aOR (95% CI)

Yes 8 2 6.0 (2.1–9.9) 3.2 (0.6–16.3) 1.3 (0.1–11.8)

No 966 90 4.2 (4.0–4.4) 1 1

Missing 1

Birthweight

<2500 89 6 4.3 (3.7–5.0) 0.7 (0.3–1.6) 0.5 (0.2–1.3)

�2500 886 86 4.2 (4.0–4.4) 1 1

Breast feeding

Yes 429 35 4.2 (4.0–4.5) 0.8 (0.5–1.2) 0.6 (0.4–1.1)

No 546 57 4.2 (4.0–4.5) 1 1

Delivery complication

Yes 40 4 4.6 (3.4–5.8) 1.1 (0.4–3.1) 0.5 (0.2–2.0)

No 934 88 4.2 (4.0–4.4) 1 1

Missing 1

Baby birth complication

Yes 23 2 5.0 (3.4–6.5) 0.9 (0.2–3.9) 0.1 (0.0–1.4)

No 936 90 4.2 (4.0–4.4) 1 1

Missing 16

Malpresentation

Yes 45 1 4.1 (3.3–5.0) 0.2 (0.0–1.5) 0.1 (0.0–1.3)

No 929 91 4.2 (4.0–4.4) 1 1

Missing 1

Analysed by ANOVA with mean EPDS score, and univariate and multivariable logistic regressions with odds ratios. Regression analysis included these variables in the

adjustment model: Maternal age, BMI, former history of mental illness, hypertension, history of subfertility and newborn death. Other variables were adjusted with the

same model.

https://doi.org/10.1371/journal.pone.0268748.t002

Table 3. EPDS question 10: “The thought of harming myself has occurred to me”.

Response Frequency (n) Percent (%) Mean total EPDS (95%CI)

Total 975 100 -
Never 787 80.7 3.6 (3.4–3.8)

Hardly ever 174 17.8 6.6 (6.2–7.0)

Sometimes 14 1.4 8.3 (7.0–9.6)

Many times 0 0 -

https://doi.org/10.1371/journal.pone.0268748.t003
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Lanka reported that 7.8% mothers had an EPDS score 10 or more [14]; our study showed 5.6%

(95%CI: 4.4–7.3) with this cut-off. Our data support the previous finding of low risk of PPD in

Galle, Sri Lanka. However, we see that when measuring the prevalence rates of mothers at risk

of PPD using a EPDS cut-off 9 or more compared to a cut-off 10 or more, a difference of 3.8%

in prevalence estimates occurred. This supports the statement by Matthey et al. that a one

point difference in EPDS cut-off score can have a substantial impact on PPD rate estimates

and highlights the importance of using the validated cut-off for screening in Sri Lanka [8]. In

human development report for Sri Lanka in 2012, Galle ranked between mid and top on health

index and high on education index [17]; this may contribute to a low prevalence of PPD. Fur-

thermore, the prevalence of mothers at risk of PPD is lower than findings in other countries in

South-Asia. A validation study from Nepal showed a prevalence of PPD at 17.1%. It defined

PPD as EPDS score 13 or more and had a sensitivity of 92% and a specificity of 95.6% [18]., A

meta-analysis from India estimated a pooled prevalence of PPD at 22% [19]. Compared to the

neighboring countries, Sri Lanka has made more progress on maternal health and child mor-

tality indicators, as well as other indicators such as GDP per capita and education [20].

In our study, mothers aged 30–39 had twice the risk of EPDS score 9 or more compared to

those aged 20–29. The same findings are reported in the paper from the same place in 2017

[14]. A higher percentage of EPDS score 9 or more in the age group 30–39 compared to other

age groups was observed in both primiparous mothers and in multiparous mothers. Other

sociodemographic risk factors such as educational level and being a housewife did not show

significant associations with EPDS score 9 or more.

In terms of maternal BMI, underweight women (BMI<18.5) had a three times higher risk

of EPDS score 9 or more compared to women of normal weight, which is consistent with find-

ings in Nepal [21] and Sweden [22]. It is widely recognized that BMI is likely to be influenced

by income [17] and after adjusting for only socioeconomic class, the association between

underweight and EPDS score 9 or more was no longer significant. In Sri Lanka, overweight

(BMI 25.0–29.9) is far more prevalent than underweight and was in our study associated with

more than twice the risk of EPDS score 9 or more compared to mothers with normal body-

weight. One study suggests that overweight in Sri Lanka is associated with urban living and

being in middle age [23].

We found that hypertension was associated with increased risk of EPDS score 9 or more. In

our study, the mothers with hypertension were more often of advanced age, which reflects the

prevalence of hypertension in the general population [24]. Also, hypertensive mothers had

more gestational diabetes, also increasing with age. The possible relationship between pre-

eclampsia and PPD has previously been described in studies from South Korea [25] and Neth-

erlands [26]. In pre-eclampsia, the blood level of serotonin is known to increase [27] and

previous studies have hypothesized that this may be linked to a decreased level of serotonin in

the brain [26]. A possible role of alterations in serotonin function has been noted in the patho-

physiology of general depression [28]. A further complication may be that hypertension in

pregnancy is commonly treated with methyldopa, of which a known side effect is depressive

symptoms [29]. However, hypertension and preeclampsia could not be differentiated from the

pregnancy record in our data.

In our study mothers who had experienced death of a newborn were at increased risk of

EPDS score 9 or more, although grief reactions may be difficult to distinguish from PPD

symptoms. We also found that former history of mental illness predicts EPDS score 9 or more,

which is consistent with the findings by O’Hara and Swain [4]. In our study, a diagnosis of

mental illness before the pregnancy was included but not further defined. However, the num-

ber of mothers identified (n = 12) may not represent the total number of mothers who ever

had a mental illness; perhaps those with a more recent diagnosis were more likely to report on
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this item but we do not have this information. In Sri Lanka, stigmatizing beliefs on mental

health have been reported to affect help-seeking behavior [30]. As in many Asian cultures,

emotional restraint and self-control are perceived as desirable qualities in women, and to seek

counselling for mental health issues may be considered unacceptable by family members [30].

Our findings suggest that attendants reporting a past mental illness may be considered at risk

of PPD, and may benefit from referral.

Thoughts of self-harm was reported by almost 20%, of whom the vast majority responded

“hardly ever”. In a randomized controlled trial in the UK, it was found that the response

“hardly ever” on EPDS item 10 about thoughts of self-harm in mothers was not concordant

with suicidality as measured by a clinical interview [31]. A study published in 2019 which

included 475 pregnant women in Anuradhapura, Sri Lanka reported rates on thoughts of self-

harm at 5.9% including “hardly ever” [32], and in Goa, India, it was 14.3% [9, 33]. In Pitts-

burgh, USA, with a study population of 10 000 mothers, the observed rate on thoughts of self-

harm four to six weeks postpartum was 3.2%, out of whom the majority had screen-positive

findings on depression [34]. This is in contrast to our study, where only one out of four

women with thoughts of self-harm also had an EPDS score 9 or more; however, we noticed

that the more frequent the mothers’ self-harm thoughts were, the more signs of depression

occurred, shown by increasing mean EPDS score. In Sri Lanka, mothers are usually not

referred to a psychiatrist based on the response on EPDS item 10. However, research in Sri

Lanka on self-harm behavior following delivery is limited. The high proportion of mother with

thoughts of self-harm in our study highlights the need for more research in this field.

Our study had several strengths. The study population provides some confidence to the pre-

cision in our results, and missing data was minimal. The transfer of information in paper

forms into digital data was validated by double data entry. We think the study gives a good

representation of the situation for pregnant women in the area, as almost all pregnant women

there attend ANC. Furthermore, our study is the first study since the EPDS was included as a

part of postnatal care in 2012 to use the validated cut-off for screening when estimating moth-

ers at risk of PPD in Sri Lanka.

The study also had some limitations. The cross-sectional study design can only analyze

associations and not causation, but this is in line with our aims. Recall is generally associated

with some uncertainty, especially about feelings in the past, but limiting to the past week may

provide more credibility to the findings. Misinterpretation of the questions and social taboos

may have led to response bias, but the local author did not see such obvious mistakes. The cut-

off threshold for categorizing depression is a matter of discussion; we used a validated cut-off

for screening for mothers at risk of PPD in Sri Lanka, and we also tested the association with

other cut-offs as well (Table 1) and found similar associations (not shown in table). The tool

we used was tested and validated in both Sinhala and Tamil language. Nonetheless, great cau-

tion must be taken when comparing the results of EPDS screening for PPD in different coun-

tries as there is no international standard for how to translate, nor validate, the EPDS in local

languages [35].

Conclusion

The prevalence of mothers at risk of PPD in Galle, Sri Lanka (as estimated by an EPDS score 9

or more) was 9.4% (95%CI: 7.8–11.4). The prevalence rate was lower when using higher cut-

offs for screening which highlights the importance of using the validated cut-off EPDS score 9

or more for future studies on PPD in Sri Lanka. The major predisposing factors for EPDS

score 9 or more (risk of PPD) were former history of mental illness, high maternal age, over-

weight, hypertension and newborn death. Furthermore, the number of mothers reporting
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thoughts of self-harm was high. Mothers at increased risk of PPD are important targets of

referral to specialist.

Supporting information

S1 Dataset.

(SAV)

Acknowledgments

The authors would like to thank all Public Health midwives of Bope-Poddala MOH division

for their effort and cooperation in collecting data for this study, as well as our research assistant

Ms. Prabodha Lakmali. We would like to thank Prof. Ganesh Acharya for his insightful sugges-

tions and reading of the manuscript. This research was supported by University of Ruhuna, Sri

Lanka and University of Bergen, Norway.

Author Contributions

Conceptualization: Therese Røysted-Solås, Sven Gudmund Hinderaker, Lasantha Ubesekara,

Vijitha De Silva.

Data curation: Vijitha De Silva.

Formal analysis: Therese Røysted-Solås, Sven Gudmund Hinderaker.

Investigation: Therese Røysted-Solås.

Methodology: Therese Røysted-Solås, Sven Gudmund Hinderaker, Vijitha De Silva.

Project administration: Therese Røysted-Solås, Vijitha De Silva.

Supervision: Sven Gudmund Hinderaker.

Writing – original draft: Therese Røysted-Solås.

Writing – review & editing: Sven Gudmund Hinderaker, Lasantha Ubesekara, Vijitha De

Silva.

References
1. Hahn-Holbrook J, Cornwell-Hinrichs T, Anaya I. Economic and health predictors of national postpartum

depression prevalence: A systematic review, meta-analysis, and meta-regression of 291 studies from

56 countries. Front Psychiatry. 2018;8. https://doi.org/10.3389/fpsyt.2017.00248

2. Stewart DE, Robertson E, Dennis C-L, Grace SL, Wallington T. Postpartum depression: Literature

review of risk factors and interventions. Toronto: University Health Network Women’s Health Program

for Toronto Public Health. 2003.

3. 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 system-

atic review. Bull World Health Organ. 2012; 90: 139–149. https://doi.org/10.2471/BLT.11.091850

PMID: 22423165

4. O’Hara MW, Swain AM. Rates and risk of postpartum depression-a meta-analysis. Int Rev Psychiatry.

1996; 8: 37–54. https://doi.org/10.3109/09540269609037816

5. Norhayati MN, Hazlina NH, Asrenee AR, Emelin WM. Magnitude and risk factors for postpartum symp-

toms: a literature review. J Affect Disord. 2015; 175: 34–52. https://doi.org/10.1016/j.jad.2014.12.041

PMID: 25590764

6. Kuruvilla S, Bustreo F, Kuo T, Mishra CK, Taylor K, Fogstad H, et al. The global strategy for women’s,

children’s and adolescents’ health (2016–2030): A roadmap based on evidence and country experi-

ence. Bull World Health Organ. 2016; 94: 398–400. https://doi.org/10.2471/BLT.16.170431 PMID:

27147772

PLOS ONE Postpartum depression in Sri Lanka

PLOS ONE | https://doi.org/10.1371/journal.pone.0268748 May 25, 2022 10 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0268748.s001
https://doi.org/10.3389/fpsyt.2017.00248
https://doi.org/10.2471/BLT.11.091850
http://www.ncbi.nlm.nih.gov/pubmed/22423165
https://doi.org/10.3109/09540269609037816
https://doi.org/10.1016/j.jad.2014.12.041
http://www.ncbi.nlm.nih.gov/pubmed/25590764
https://doi.org/10.2471/BLT.16.170431
http://www.ncbi.nlm.nih.gov/pubmed/27147772
https://doi.org/10.1371/journal.pone.0268748


7. Cox J, Holden J, Sagovsky R. Detection of Postnatal Depression: Development of the 10-item Edin-

burgh Postnatal Depression Scale. BJPsych. 1987; 150: 782–786. https://doi.org/10.1192/bjp.150.6.

782 PMID: 3651732

8. Matthey S, Henshaw C, Elliott S, Barnett B. Variability in use of cut-off scores and formats on the Edin-

burgh Postnatal Depression Scale—Implications for clinical and research practice. Arch Womens Ment

Health. 2006; 9: 309–315. https://doi.org/10.1007/s00737-006-0152-x PMID: 17013761

9. Lindahl V, Pearson JL, Colpe L. Prevalence of suicidality during pregnancy and the postpartum. Arch

Womens Ment Health. 2005; 8: 77–87. https://doi.org/10.1007/s00737-005-0080-1 PMID: 15883651

10. Iliadis SI, Skalkidou A, Ranstrand H, Georgakis MK, Axfors C, Papadopoulos FC. Self-Harm thoughts

postpartum as a marker for long-term morbidity. Front Public Health. 2018; 6: 34. https://doi.org/10.

3389/fpubh.2018.00034 PMID: 29515990

11. Agampodi SB, Agampodi TC. Antenatal depression in Anuradhapura, Sri Lanka and the factor structure

of the Sinhalese version of Edinburgh Post Partum Depression Scale among pregnant women. PLoS

One. 2013;8. https://doi.org/10.1371/journal.pone.0069708 PMID: 23922781

12. Rowel D, Jayawardena P, Fernando N. Validation of the Sinhala translation of Edinburgh Postnatal

Depression Scale. Ceylon Med J. 2008; 53: 10–13. https://doi.org/10.4038/cmj.v53i1.219 PMID:

18590263

13. Agampodi TC, Agampodi SB, Wickramasinghe WA, Adhikari AM, Chathurani HK. Post partum depres-

sion—a problem that needs urgent attention. Ceylon Med J. 2011; 56: 183–184. https://doi.org/10.

4038/cmj.v56i4.3907 PMID: 22298220

14. Fan Q, Long Q, De Silva V, Gunarathna N, Jayathilaka U, Dabrera T, et al. Prevalence and risk factors

for postpartum depression in Sri Lanka: A population-based study. Asian J Psychiatr. 2020; 47:

101855. https://doi.org/10.1016/j.ajp.2019.101855 PMID: 31733601

15. Dean AG, Sullivan KM, Soe MM. OpenEpi: Open Source Epidemiologic Statistics for Public Health,

Version [cited 17 May 2021]. Available from: www.OpenEpi.com, updated 6 April 2013.

16. Benjamin D, Chandramohan A, Annie IK, Prasad J, Jacob KS. Validation of the Tamil version of Edin-

burgh post-partum depression scale. J Obstet Gynecol India. 2005; 55: 241–243.

17. United Nations Development Programme. Sri Lanka Human Development report 2012. UNDP Sri

Lanka, 2012.

18. Bhusal BR, Bhandari N, Chapagai M, Gavidia T. Validating the Edinburgh Postnatal Depression Scale

as a screening tool for postpartum depression in Kathmandu, Nepal. Int J Ment Health Syst. 2016; 10:

71. https://doi.org/10.1186/s13033-016-0102-6 PMID: 27785152

19. Upadhyay RP, Chowdhury R, Salehi A, Sarkar K, Singh SK, Sinha B, et al. Postpartum depression in

India: a systematic review and meta-analysis. Bull World Health Organ. 2017; 95: 706–717B. https://

doi.org/10.2471/BLT.17.192237 PMID: 29147043

20. The World Bank. World Development Indicators, The World Bank Group, 2020 [cited 12 May 2021].

Available from: https://www.worldbank.org/en/home

21. Ho-Yen SD, Bondevik GT, Eberhard-Gran M, Bjorvatn B. Factors associated with depressive symp-

toms among postnatal women in Nepal. Acta Obstet Gynecol Scand. 2007; 86: 291–297. https://doi.

org/10.1080/00016340601110812 PMID: 17364302

22. Silverman ME, Smith L, Lichtenstein P, Reichenberg A, Sandin S. The association between body mass

index and postpartum depression: a population-based study. J Affect Disord. 2018; 240: 193–198.

https://doi.org/10.1016/j.jad.2018.07.063 PMID: 30077160

23. Katulanda P, Jayawardena MAR, Sheriff MHR, Constantine GR, Matthews DR. Prevalence of over-

weight and obesity in Sri Lankan adults. Obes Rev. 2010; 11: 751–756. https://doi.org/10.1111/j.1467-

789X.2010.00746.x PMID: 20406417

24. Katulanda P, Ranasinghe P, Jayawardena R, Constantine GR, Rezvi Sheriff MH, Matthews DR. The

prevalence, predictors and associations of hypertension in Sri Lanka: a cross-sectional population

based national survey. Clin Exp Hypertens. 2014; 36: 484–491. https://doi.org/10.3109/10641963.

2013.863321 PMID: 24433043

25. Youn H, Lee S, Han SW, Kim LY, Lee TS, Oh MJ, et al. Obstetric risk factors for depression during the

postpartum period in South Korea: a nationwide study. J Psychosom Res. 2017; 102: 15–20. https://

doi.org/10.1016/j.jpsychores.2017.09.003 PMID: 28992892

26. Blom EA, Jansen PW, Verhulst FC, Hofman A, Raat H, Jaddoe VWV, et al. Perinatal complications

increase the risk of postpartum depression. The Generation R Study. BJOG. 2010; 117: 1390–1398.

https://doi.org/10.1111/j.1471-0528.2010.02660.x PMID: 20682022

27. Bolte AC, van Geijn HP, Dekker GA. Pathophysiology of preeclampsia and the role of serotonin. Eur J

Obstet Gynecol Reprod Biol. 2001; 95: 12–21. https://doi.org/10.1016/s0301-2115(00)00367-5 PMID:

11267715

PLOS ONE Postpartum depression in Sri Lanka

PLOS ONE | https://doi.org/10.1371/journal.pone.0268748 May 25, 2022 11 / 12

https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
http://www.ncbi.nlm.nih.gov/pubmed/3651732
https://doi.org/10.1007/s00737-006-0152-x
http://www.ncbi.nlm.nih.gov/pubmed/17013761
https://doi.org/10.1007/s00737-005-0080-1
http://www.ncbi.nlm.nih.gov/pubmed/15883651
https://doi.org/10.3389/fpubh.2018.00034
https://doi.org/10.3389/fpubh.2018.00034
http://www.ncbi.nlm.nih.gov/pubmed/29515990
https://doi.org/10.1371/journal.pone.0069708
http://www.ncbi.nlm.nih.gov/pubmed/23922781
https://doi.org/10.4038/cmj.v53i1.219
http://www.ncbi.nlm.nih.gov/pubmed/18590263
https://doi.org/10.4038/cmj.v56i4.3907
https://doi.org/10.4038/cmj.v56i4.3907
http://www.ncbi.nlm.nih.gov/pubmed/22298220
https://doi.org/10.1016/j.ajp.2019.101855
http://www.ncbi.nlm.nih.gov/pubmed/31733601
http://www.OpenEpi.com
https://doi.org/10.1186/s13033-016-0102-6
http://www.ncbi.nlm.nih.gov/pubmed/27785152
https://doi.org/10.2471/BLT.17.192237
https://doi.org/10.2471/BLT.17.192237
http://www.ncbi.nlm.nih.gov/pubmed/29147043
https://www.worldbank.org/en/home
https://doi.org/10.1080/00016340601110812
https://doi.org/10.1080/00016340601110812
http://www.ncbi.nlm.nih.gov/pubmed/17364302
https://doi.org/10.1016/j.jad.2018.07.063
http://www.ncbi.nlm.nih.gov/pubmed/30077160
https://doi.org/10.1111/j.1467-789X.2010.00746.x
https://doi.org/10.1111/j.1467-789X.2010.00746.x
http://www.ncbi.nlm.nih.gov/pubmed/20406417
https://doi.org/10.3109/10641963.2013.863321
https://doi.org/10.3109/10641963.2013.863321
http://www.ncbi.nlm.nih.gov/pubmed/24433043
https://doi.org/10.1016/j.jpsychores.2017.09.003
https://doi.org/10.1016/j.jpsychores.2017.09.003
http://www.ncbi.nlm.nih.gov/pubmed/28992892
https://doi.org/10.1111/j.1471-0528.2010.02660.x
http://www.ncbi.nlm.nih.gov/pubmed/20682022
https://doi.org/10.1016/s0301-2115%2800%2900367-5
http://www.ncbi.nlm.nih.gov/pubmed/11267715
https://doi.org/10.1371/journal.pone.0268748


28. Smith KA, Fairburn CG, Cowen PJ. Relapse of depression after rapid depletion of tryptophan. Lancet.

1997; 349: 915–919. https://doi.org/10.1016/s0140-6736(96)07044-4 PMID: 9093253

29. Wiciński M, Malinowski B, Puk O, Socha M, Słupski M. Methyldopa as an inductor of postpartum

depression and maternal blues: a review. Biomed Pharmacother. 2020; 127: 110196. https://doi.org/10.

1016/j.biopha.2020.110196 PMID: 32413670

30. Marecek J. Young Women’s Suicide in Sri Lanka: Cultural, ecological, and psychological factors. Asian

J Couns. 2006; 13: 63–92.

31. Howard LM, Flach C, Mehay A, Sharp D, Tylee A. The prevalence of suicidal ideation identified by the

Edinburgh Postnatal Depression Scale in postpartum women in primary care: findings from the

RESPOND trial. BMC Pregnancy Childbirth. 2011; 11: 57. https://doi.org/10.1186/1471-2393-11-57

PMID: 21812968

32. Archchi NSM, Ganegama R, Husna AWF, Chandima DL, Hettigama N, Premadasa J, et al. Suicidal ide-

ation and intentional self-harm in pregnancy as a neglected agenda in maternal health; an experience

from rural Sri Lanka. Reprod Health. 2019; 16: 166. https://doi.org/10.1186/s12978-019-0823-5 PMID:

31729997

33. Patel V, Rodrigues M, DeSouza N. Gender, poverty, and postnatal depression: a study of mothers in

Goa, India. Am J Psychiatry. 2002; 159: 43–47. https://doi.org/10.1176/appi.ajp.159.1.43 PMID:

11772688

34. Wisner KL, Sit DK, McShea MC, Rizzo DM, Zoretich RA, Hughes CL, et al. Onset timing, thoughts of

self-harm, and diagnoses in postpartum women with screen-positive depression findings. JAMA Psychi-

atry. 2013; 70: 490–498. https://doi.org/10.1001/jamapsychiatry.2013.87 PMID: 23487258

35. Shrestha SD, Pradhan R, Tran TD, Gualano RC, Fisher JRW. Reliability and validity of the Edinburgh

Postnatal Depression Scale (EPDS) for detecting perinatal common mental disorders (PCMDs) among

women in low-and lower-middle-income countries: a systematic review. BMC Pregnancy Childbirth.

2016; 16: 72. https://doi.org/10.1186/s12884-016-0859-2 PMID: 27044437

PLOS ONE Postpartum depression in Sri Lanka

PLOS ONE | https://doi.org/10.1371/journal.pone.0268748 May 25, 2022 12 / 12

https://doi.org/10.1016/s0140-6736%2896%2907044-4
http://www.ncbi.nlm.nih.gov/pubmed/9093253
https://doi.org/10.1016/j.biopha.2020.110196
https://doi.org/10.1016/j.biopha.2020.110196
http://www.ncbi.nlm.nih.gov/pubmed/32413670
https://doi.org/10.1186/1471-2393-11-57
http://www.ncbi.nlm.nih.gov/pubmed/21812968
https://doi.org/10.1186/s12978-019-0823-5
http://www.ncbi.nlm.nih.gov/pubmed/31729997
https://doi.org/10.1176/appi.ajp.159.1.43
http://www.ncbi.nlm.nih.gov/pubmed/11772688
https://doi.org/10.1001/jamapsychiatry.2013.87
http://www.ncbi.nlm.nih.gov/pubmed/23487258
https://doi.org/10.1186/s12884-016-0859-2
http://www.ncbi.nlm.nih.gov/pubmed/27044437
https://doi.org/10.1371/journal.pone.0268748

