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ABSTRACT
Objectives  To compare the proportion of postpartum 
depression at 6 weeks among women who had caesarean 
delivery and women who had vaginal delivery and to 
assess its association with some sociodemographic 
factors.
Design  This is a descriptive comparative study with 
prospective enrolment. We followed the enrolled women 
and assessed them for postpartum depression 6 weeks 
after delivery.
Setting  We conducted the study in Pune District, 
India from July 2017 to December 2018. The study 
sites were all non-teaching government hospitals 
performing five or more caesarean sections per month 
and two teaching hospitals: one government and one 
private.
Participants  We included in the study group women 
who have undergone caesarean section in the 
participating hospitals and were residents of Pune 
District. Women who delivered vaginally and matched 
in age and parity were included in the comparison 
group. We followed 1556 women in each group.
Main outcome measures  An Edinburgh Postnatal 
Depression Scale score of 10 or more for each woman 
was the primary outcome. χ2 test and multivariable 
binary logistic regression were performed to assess 
the effect of mode of delivery on postpartum 
depression.
Results  The proportion of postpartum depression at 6 
weeks was 3.79% among women who had caesarean 
delivery and 2.35% among those who had vaginal 
delivery (χ2=4.50, p=0.03). The adjusted OR was 1.86 
(95% CI 1.14 to 3.03). Women of age less than 25 
years had higher risk of postpartum depression. The 
adjusted OR was 2.10 (95% CI 1.21 to 3.65). The study 
did not observe any association between postpartum 
depression and income, education, occupation or sex 
of the newborn child.
Conclusions  We conclude that young women particularly 
those who had caesarean delivery should be screened 
6 weeks after delivery.

INTRODUCTION
Background
Women face major depression 1.6–2.6 times 
more than men,1 and this difference is most 
apparent in the postpartum period. The 
American Psychiatric Association’s Diag-
nostic and Statistical Manual of Mental 
Disorders, Fifth Edition defines postpartum 
depression (PPD) specifying the period as 
the ‘most recent episode of major depression 
if onset of mood symptoms occurs during 
pregnancy or in the four weeks following 
delivery’.2 The Edinburgh Postnatal Depres-
sion Scale (EPDS) is the most commonly 
used tool to assess PPD. The prevalence of 
PPD is influenced by the tool used and the 
time of assessment after birth. Most psychi-
atrists and obstetricians consider the period 
up to 1 year,3–10 but the symptoms may persist 
longer.11 Various secondary data analyses 
have estimated that globally about 10%–15% 
women suffer from PPD.12–14 This common 
complication of childbearing is a disabling 
but treatable mental disorder. The conse-
quences of PPD are related to the mother, 
the child and the mother–child interactions. 
The first category includes a woman’s social 
relationship, including with her husband. 
Severe malnutrition, health problems such 
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as diarrhoea, and language and cognitive development 
among children represent the second category, while 
mother–child bonding and breastfeeding problems 
represent the third category.1 15 16 Studies identifying the 
risk factors for PPD are fewer than studies estimating its 
incidence/prevalence.3 4 17 18 The risk factors are classified 
as socioeconomical and biological and may be present 
during pregnancy or may appear after childbirth.1 11

Although mode of delivery is one of the recognised 
risk factors, psychiatric risk factors receive more atten-
tion. Some studies have shown a higher risk of PPD after 
caesarean section,19 20 while some studies did not.21 22 Most 
of these studies are small and from a single institution. 
On the other hand, some large studies did not include 
mode of delivery as a risk factor.17 23 Women undergoing 
caesarean section suffer from mental stress due to expo-
sure to the operation and the expenditures incurred. 
Additionally, the feeling of guilt exists as women consider 
the caesarean mode of delivery as a failure on her part 
to endure pain, and such guilt also contributes to the 
development of PPD. Hence PPD is more likely to occur 
among women who had caesarean delivery than women 
who had vaginal delivery. We perceived the need for a 
comparative study because the proportion of caesarean 
delivery is increasing globally and also due to the absence 
of large studies particularly from India. Additionally, we 
considered the sex of the newborn as one of the vari-
ables because some Indian studies have observed that 
the birth of a female child is also a risk for PPD.20 24 25 In 
India, despite the launch of the National Mental Health 
Programme in 1982, maternal mental health is not given 
due attention.

Objectives
►► To compare the proportion of PPD at 6 weeks between 

women who had caesarean delivery and women who 
had vaginal delivery in Pune District.

►► To assess its association with socioeconomic factors, 
including the sex of the newborn.

MATERIALS AND METHODS
Study design
This is an observational and descriptive study comparing 
PPD 6 weeks after delivery among women who have 
undergone caesarean and vaginal delivery.

Setting
Pune District is the second most populous district in the 
state of Maharashtra and is fourth in India, with a popu-
lation of 9 429 408 as per the last census in 2011. Pune 
Municipal Corporation, together with Pimpri Chinchwad 
Municipal Corporation, constitutes 51.46% of the district 
population. The female to male (per 1000) ratio is 915 
and the female literacy rate is 81.05%. We included all 
nine non-teaching government hospitals conducting at 
least five caesarean deliveries per month, and one govern-
ment teaching hospital and one private teaching hospital 
(the nodal site). We conducted this study in collaboration 

with the Directorate of Health Services Government of 
Maharashtra. The selected hospitals included five tertiary 
care hospitals (two medical college hospitals, one district 
hospital and two municipal corporation hospitals), six 
subdistrict hospitals (including one women’s hospital) 
and two community health centres from different places. 
Figure 1 shows the details.

Period
The study duration was from 1 July 2017 to 31 December 
2018, including the enrolment period from 1 September 
2017 to 31 March 2018.

Participants
Women who were residents of Pune District and ready 
to come for follow-up were eligible for inclusion. We 
excluded women who did not know even one language 
out of English, Marathi or Hindi; or had a critical illness 
needing immediate transfer to a higher institution (non-
study site); or had severe psychiatric illness (unable to 
understand and respond). All women who had under-
gone caesarean section during the enrolment period 
were included as ‘study participants’ within 48 hours after 
caesarean section. After enrolling a woman in the study 
group, we included in the comparison group the first 
woman who had vaginal delivery and who matched in age 
(±2.5 years) and parity. Figure 2 depicts the flow chart of 
enrolment of participants.

Follow-up
The research team requested all women for follow-up 
at 6 weeks (coincident with the initiation of immuni-
sation of the child) at the hospitals. The research team 
frequently reminded women by phone about their due 
visit. We invited the women not attending the hospital for 
specially organised follow-up camps. Healthcare workers 
visited the houses of women who did not participate in 
the institution or camp and requested them to come for 
follow-up. A social worker conducted a telephonic inter-
view of women who neither visited the institution nor 
the follow-up camp. The follow-up started on 16 October 
2017 and stopped on 30 June 2018. We advised all women 
suspected of having PPD to consult a psychiatrist.

Data collection
We notified a pair consisting of an obstetrician and the 
incharge nurse as the ‘site coordinator team’ from each 
participating hospital. However, in the medical college 
hospitals, we formed unit-wise teams. The Department of 
Community Medicine and Psychiatry trained them and the 
research team (one coordinator who was a public health 
specialist and two medico-social workers). The 1-day 
training included an introduction to the study, collection 
of initial information, follow-up and monitoring, and 
filling in the EPDS form. Trainees practised filling in the 
EPDS form, interviewing their colleagues as women who 
delivered. Women were enrolled before discharge (from 
48 hours to 7 days after delivery). A site coordinator team 
member filled in the initial part of the form by collecting 
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information from records and the remaining part by face-
to-face interviews. They again interviewed the women 
during follow-up visits, and responses were recorded 

on the printed EPDS form. A psychiatrist assessed the 
women visiting the nodal site (women who delivered at 
that institution and some women from nearby areas). The 
research coordinator and the two medico-social workers 
supervised and coordinated the follow-up and data collec-
tion. We, along with the research coordinator, regularly 
visited all the sites. We collected the filled-up forms from 
the rural areas monthly or during visits, and weekly from 
corporation areas. The research coordinator scrutinised 
the forms and contacted the women by phone if needed.

Variables
The site coordinator collected information about the 
mode of delivery (including emergency or elective 
caesarean), age, parity, education, family income and 
occupation. We decided on the socioeconomic class 
based on Kuppuswamy’s classification, which uses occu-
pation and education of the head of the family and the 
family’s monthly income.26 We used colour of the ration 
card as a proxy for income. The government provides 
yellow, orange and white colour ration cards to families 
with annual income less than 15 000 Rupees, 15 000–99 
999 Rupees and 100 000 Rupees or above, respectively (1 
Rupee=US$0.013). Yellow ration card holders are consid-
ered as those below poverty line (BPL) and are eligible 
for benefits under some schemes.

Figure 1  Block and type-wise participating hospitals in Pune, India, 2017–2018.

Figure 2  Women who delivered and were followed in Pune, 
India, 2017–2018.



4 Doke PP, et al. BMJ Open 2021;11:e052008. doi:10.1136/bmjopen-2021-052008

Open access�

We calculated the depression score for each woman 
using EPDS, which Cox et al. developed in 1987.27 It is 
a ‘10 item’ scale assessing various aspects of depression 
on a week recall of mood and feelings. The interviewing 
persons ensured a response for each item. Each item is 
scored on a severity scale ranging from 0 to 3; thus, the 
highest possible total score is 30.

Data sources/measurement
The source of data was the case report form. The interview 
schedule comprised information about the socioeconomic 
characteristics of the participants and detailed obstetric 
history. The site coordinator assessed women for PPD 
during follow-up visit at 6 weeks using the EPDS, which was 
validated and translated to Marathi (local language). The 
data entry operator entered the information on the Excel 
sheet. The total score for each woman was then calculated. 
We considered the most commonly used cut-off score of 
≥10 to identify a woman as having PPD.

Bias
The translated EPDS form did not have any identification 
marker on the mode of delivery and thus the assessors 
were blinded to the mode of delivery.

Study size
To capture a PPD difference of 7.6% between caesarean 
section and vaginal delivery,10 with 95% confidence and 
80% power, the sample size required was 228 in each 
group. However, this study was part of a larger study in 
which we compared puerperal infection. Based on the 
available rate of puerperal infection, 1556 participants in 
each group were enrolled and followed.

Statistical methods
Descriptive statistics as percentages for categorical vari-
ables were tabulated for selected predictors. We analysed 
the data using ‘Statistical Package for the Social Science’ 
(SPSS) V.25.0. χ2 test with Yates correction was applied 
to assess the association between PPD and sociodemo-
graphic and obstetric parameters of the participants. We 
calculated the adjusted OR using multivariable binary 
logistic regression. Division of age into two groups was 
based on observations, income on entitlement for govern-
ment schemes (BPL), education on years of schooling, 
and occupation on being employed or not. P<0.05 was 
considered statistically significant.

Patient and public involvement
Participating women were not involved in developing the 
study design, but they were given all information about 
the study and were referred whenever necessary. Officers 
from the health department were involved in the study 
design.

RESULTS
During the enrolment period in the selected 13 hospi-
tals, 6567 caesarean and 14 049 vaginal deliveries were 

performed. About 40% of women who had caesarean 
delivery were not eligible due to residence outside Pune 
District and 40% were unwilling to come for follow-up. 
Around 15% were excluded due to language barrier and 
about 5% were critically ill or had a psychiatric problem.

The rate of mothers contacted directly during a hospital 
visit, through camps and through phone calls was roughly 
50%, 30% and 20%, respectively.

We followed 2831 women (90.97%) at 6 weeks. The 
details on women who delivered, were enrolled and were 
followed are given in figure 2. Illegible handwriting plus 
inability to confirm the content on the phone and unfilled 
sections were the common reasons for incomplete data. 
Some women were not available on the phone and some 
migrated to other districts.

Sociodemographic characteristics
Out of 3112 participants, the data from the varied number 
of women could not be obtained for certain variables . 
About 68% of the participants were from municipal 
corporation areas. Table 1 provides the sociodemographic 
characteristics of participants by mode of delivery.

The mean age of the participants was 23.96 (±3.72) years. 
The younger age group up to 25 years was the dividing 
line. The proportion of women in the younger age groups 
was lower among women who had caesarean delivery than 
those who had vaginal delivery. The overall proportion of 
women in first para plus second para was 85.57%, and there 
was no difference between the two groups. The proportion 
of women passing the 10th standard among those who had 
caesarean delivery was 43.22%, while it was 34.07% among 
those who had vaginal delivery.

PPD at 6 weeks
We could not interview 8.48% and 9.58% of the participants 
from the caesarean and the comparison group, respectively. 
The proportion of PPD with an EPDS score of 10 or more 
was 3.79% among women who had caesarean delivery and 
2.35% among women who had vaginal delivery (χ2=4.50, 
p=0.03). χ2 test was applied to the overall (disregarding 
mode of delivery) distribution of the variables given in 
table 1, and EPDS score <10 and >10 showed no associa-
tion between sociodemographic characteristics and EPDS. 
The details about the mode of delivery and EPDS scores are 
given in table 2, which shows that the proportion of women 
who had caesarean delivery who scored 6 and above was 
consistently higher than that of women who had vaginal 
delivery. This consistency was not observed in the type of 
caesarean section. Hence, we separately applied two-by-two 
χ2 test with Yates correction, making two groups as given 
in table 2. There was no significant difference between the 
proportion of women with EPDS score >10 among those 
who have undergone emergency and elective caesarean. 
The sex of the newborn child had no association with PPD 
(χ2=0.04, p=0.87).

The adjusted OR for various factors for EPDS score of 
10 or more calculated using multivariable binary logistic 
regression are given in table 3. We observed a significantly 
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high OR (1.86; 95% CI 1.14 to 3.03), indicating almost 
double the risk of PPD among women who had caesarean 
delivery. Similarly, young mothers less than 25 years 
also had a significantly high OR (2.10; CI 1.21 to 3.65), 
indicating more than double the risk of PPD than older 
mothers. The rest of the factors did not have any associa-
tion with EPDS score.

DISCUSSION
The authors observed a prevalence of PPD of less than 
four in Pune District. The study observed that the odds of 
having PPD are higher among women who had caesarean 

delivery than those who had vaginal delivery. Women 
aged less than 25 years also have higher odds of having 
PPD.

With regard to the effect of mode of delivery, even 
the WHO is not consistent. The mode of delivery was 
initially not included in the list of risk factors,11 but later 
was indicated that caesarean delivery is associated with 
a higher risk of PPD.1 Some studies, including a review 
study, did not consider the effect of mode of delivery.17 28 
With the increasing number of caesarean sections, ascer-
taining its effect on PPD is necessary. However, there is 
no concordance between the results of various studies. 

Table 1  Sociodemographic characteristics of study participants (N=3112), India, 2017–2018

Characteristics
Caesarean (n=1556)
n (%)

Vaginal (n=1556)
n (%)

Total
n (%) χ2 (p value)

Age in years ≤19 83 (5.38) 117 (7.59) 200 (6.48) 36.99 (<0.001)

20–24 809 (52.40) 907 (58.82) 1716 (55.61)

25–29 485 (31.41) 415 (26.91) 900 (29.16)

30–34 133 (8.61) 93 (6.03) 226 (7.32)

>35 34 (2.20) 10 (0.65) 44 (1.43)

Data not available 12 14 26

Parity First para 632 (42.16) 638 (42.85) 1270 (42.50) 0.7 (0.87)

Second para 647 (43.16) 640 (42.98) 1287 (43.07)

Third para 207 (13.81) 195 (13.10) 402 (13.45)

Multipara 13 (0.87) 16 (1.07) 29 (0.97)

Data not available 57 67 124

Annual income in 
Rupees
(1 Rupee=US$0.013)

<14 999 411 (28.88) 381 (27.27) 792 (28.09) 8.53 (0.01)

15 000–99 999 933 (65.57) 967 (69.22) 1900 (67.38)

100 000+ 79 (5.55) 49 (3.51) 128 (4.54)

 
*includes not having 
ration card and hence no 
information about income

133 159 292

Education Graduate/higher 242 (15.76) 153 (10.24) 395 (13.04) 37.74 (<0.001)

12th/diploma after 10th 422 (27.47) 356 (23.83) 778 (25.68)

High school (8–10 standard) 371 (24.15) 382 (25.57) 753 (24.85)

Middle school (5–7 standard) 246 (16.02) 304 (20.35) 550 (18.15)

Primary (1–4 standard) 154 (10.03) 159 (10.64) 313 (10.33)

Illiterate 101 (6.58) 140 (9.37) 241 (7.95)

Data not available 20 62 82

Occupation Profession 29 (1.88) 17 (1.13) 46 (1.51) 3.63 (0.72)

Semiprofession 12 (0.78) 14 (0.93) 26 (0.85)

Clerk, shop owner, farmer 38 (2.47) 38 (2.52) 76 (2.50)

Skilled worker 33 (2.14) 32 (2.13) 65 (2.13)

Semiskilled worker 20 (1.30) 24 (1.59) 44 (1.44)

Unskilled worker 32 (2.08) 29 (1.93) 61 (2.00)

Unemployed 1377 (89.36) 1351 (89.77) 2728 (89.56)

Data not available 15 51 65

*Includes not having ration card and hence no information about income.
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Some studies did not show an association between mode 
of delivery and PPD.21 22 29–32 In some studies, an asso-
ciation was observed, but was not significant or disap-
peared after adjusting for confounders.5 18 20 33–35 One 
reason for the non-significant difference is the inade-
quacy of sample size. Many studies showed a significantly 
higher increased risk due to caesarean section.36–38 All 
four comparative studies involving 50–100 participants 
in each group observed a higher risk of PPD among 
women who had caesarean delivery.19 36 39 40 Two meta-
analyses clearly showed increased risk due to caesarean 
section.41 42 However, most of the studies were small 

and from a single institution. Only two studies reported 
a higher risk with vaginal delivery.5 10 The reasons for 
higher PPD among women who had vaginal delivery may 
be related to a woman’s pain during and after episiotomy, 
repair of tear or forceps application, etc.29 The higher 
risk of PPD due to caesarean section can be consequent 
to postpartum complications, including infection, haem-
orrhage, intraoperative complications, blood transfusion, 
more extended hospital stay and higher expenditure.43 44 
Second, women undergoing non-vaginal delivery can have 
higher probability of self-reported symptoms.

Table 2  Comparison of postpartum depression with mode of delivery, India, 2017–2018

EPDS score Caesarean (n=1424) Vaginal (n=1407) Emergency Elective

0 55.20 57.71 57.51 49.35

1 6.46 7.46 6.37 7.52

2 9.55 10.73 8.75 11.76

3 7.09 7.11 6.65 8.82

4 7.23 5.47 6.65 9.80

5 3.72 3.91 3.42 4.58

6 2.67 1.71 2.76 2.61

7 1.83 1.78 1.90 0.98

8 1.47 1.00 1.43 1.31

9 0.98 0.78 1.24 0.00

≥10 3.79 2.35 3.33 3.27

Overall χ2=15.77
P=0.11

χ2=16.23
P=0.09

0–5 and >6 χ2=7.99
P=0.005

χ2=1.34
P=0.25

EPDS, Edinburgh Postnatal Depression Scale.

Table 3  Multivariable logistic regression analysis of risk factors for postpartum depression, India, 2017–2018

EPDS score

Total

Adjusted OR (95% CI)

≥10 <10

Age in years <25 62 1673 1735 2.00 (1.16 to 3.43)

≥25 25 1048 1073 1

Income Non-BPL 62 1777 1839 1.51 (0.86 to 2.63)

BPL 19 704 723 1

Education ≤10th standard 31 1046 1077 0.78 (0.48 to 1.28)

>10th standard 54 1628 1682 1

Occupation Employed 8 281 289 1.07 (0.48 to 2.37)

Unemployed 77 2412 2489 1

Parity >2 12 385 397 1.10 (0.57 to 2.15)

≤2 72 2251 2323 1

Mode of delivery Caesarean 54 1370 1424 1.88 (1.16 to 3.06)

Vaginal 33 1374 1407 1

BPL, below poverty line; EPDS, Edinburgh Postnatal Depression Scale.
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Contrary to the present study, the range of 
PPD observed in India is higher, from 7.5% to 
31.4%.3 4 10 14 15 19 21 22 24 25 30 31 36 40 45 46 A meta-analysis 
of Indian studies observed a range of 3%–47% and 
concluded that the average proportion of PPD was 
19%.14 The meta-analysis and the references quoted in 
the present study pointed out a higher prevalence in 
South India. The same meta-analysis observed an upward 
trend, but the authors did not observe any trend in the 
occurrence of PPD while analysing the referred studies 
in this article. The difference can be due to two reasons: 
first, we have referred to fewer articles, and second they 
are relatively recent. The meta-analysis also observed 
that the prevalence was higher in urban areas than 
rural areas, and a higher proportion was reported from 
studies in hospital settings than in community settings.14 
Our estimated prevalence of PPD is on the lower side. 
Economic and health indicators affect PPD,47 and Pune 
District has better health and economic indicators.48 The 
assessors were not psychiatrists or psychologists and some 
responses were through phone calls, but both these prac-
tices are documented.

The proportion of PPD reported during the last two 
decades in various countries ranged from 5.3% in Turkey 
to 42.6% in California, USA.7 10 20 22 29 32 35 38 49 The WHO 
had quoted studies where the PPD ranged from 10% in 
Uganda to 40% in Pakistan.1 In another report reviewing 
maternal mental health, specifically in low-income and 
middle-income countries, the prevalence ranged from 
10.7% in Nigeria to 50% in Guyana.11 In a global review, a 
minimum PPD of 4% from Japan and a high PPD of 63.9% 
in America were noted.12 A review from Asian countries 
pointed out that Malaysia had the lowest PPD (3.5%) and 
Pakistan had the highest (63.3%).13 The lower prevalence 
in our study is not an outlier.

For better supervision and thereby assurance of quality, 
we limited the number of participating hospitals by 
applying a selection criterion. History of PPD during 
pregnancy and psychosocial familial relations were also 
not asked. However, we assumed whatever a small propor-
tion of women have such a history, the proportion ought 
to be similar in both groups . Although the American 
Psychiatric Association included symptoms occurring 
within 4 weeks of delivery under PPD, the present study 
considered the conventional obstetric postpartum period 
of 6 weeks. In India, postnatal visits are less frequent than 
antenatal visits. During the postnatal visit, an assessment 
for PPD is not carried out. Due to sociocultural traditions, 
women usually do not go out of their homes for about 6 
weeks. Women visit institutions to initiate vaccination for 
their children and hence we planned assessments during 
that time. Therefore, the rate of lost to follow-up was less 
than 10%. Although our study was primarily confined 
to government hospitals, any private hospital providing 
immunisation services can start assessment of women.

Apart from sociocultural and biological factors, the 
tool for assessment is also an important determinant. 
The most commonly used tool is EPDS, which is in vogue 

since the 1980s.12 There ought to be inconsistency when 
different tools are used. One report had quoted studies 
demonstrating the effects of the assessment system, 
changing cut-off points and time of assessment.11 Various 
investigators have used EPDS cut-off points from 7 to 
13. The present study used the EPDS tool to assess PPD 
and considered 10 and above as the cut-off point. Many 
studies considered a higher score of 12 or 13 as a cut-off 
point.6–8 18 20 25 30–32 37 49 50 However, several studies have also 
considered a cut-off of 10 points, similar to the present 
study.3 4 10 15 28 36 38 39 Moreover, two large studies, after 
sensitivity and specificity assessments, have concluded 
that a score of 10 is the best cut-off for screening.51 52 Even 
the American Academy of Pediatrics recommended 10 as 
the cut-off.53 Hence we decided to consider a cut-off score 
of 10 in this study. Lower cut-off points of 911 54 or 7 are 
also used.34 EPDS is not a diagnostic tool, but a screening 
tool. An EPDS score of 6 and above had already been 
used in one country with 100% sensitivity and is quoted 
in a document by the WHO.11 The lower the cut-off point 
the higher the sensitivity, although specificity is reduced. 
However, screening tests are meant to detect maximum 
suspected patients for further evaluation.

The time of evaluation is an important factor. Studies 
have been conducted as early as within 3 days40 to 
1 year.6 8 15 38 An inexperienced person may classify 
maternal blues as PPD, which has a similar presentation 
and appears within a few days of delivery. It is observed 
that the prevalence of PPD decreases with time.49 A meta-
analysis study in India observed that a pooled prevalence 
of 22% was reduced to 19% after deducting studies 
assessing PPD within 2 weeks.14

The association of PPD with age is inconsistent. Some 
studies did not show any association with PPD,4 10 18 54 while 
some did.3 46 Few studies have reported that increasing 
age heightens the probability of having PPD, particu-
larly after 30 years.6 25 30 The pooled prevalence of PPD 
was estimated at 20% and 21% in studies with mean 
maternal age of ≤25 years and >25 years, but the differ-
ence was not significant.14 However, the chances are very 
high among women less than 20 years.46 The present 
study confirms that women less than 25 years have almost 
doubled risk. The higher risk may be bipolar; young46 
and middle-aged women are at increased risk.6 25 30 The 
lower prevalence among older mothers can reflect better 
psychosocial adjustment within the family by 25 years of 
age. The present study also did not find any association 
between income and PPD. The association between PPD 
and income is inconsistent.18 55 While we did not observe 
any association, consonant with one study,4 some studies 
have observed an association.15 30 In Indian society, the 
birth of a male child is preferred. The woman is blamed 
or made to feel guilty for giving birth to a female child. 
Many studies have reported a higher prevalence of PPD 
after birth of a female child.20 25 34 Similar to the present 
study, few studies did not observe such an association.8 49 
The problem is state-specific or district-specific. Addition-
ally, in the last two decades, extensive efforts have been 
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taken by the government and non-governmental agencies 
to create awareness about gender bias.

The results of comparisons between elective and emer-
gency caesarean sections are full of variations. A study 
showed no difference between an emergency and an elec-
tive caesarean section.18 Some studies reported higher 
risk with elective caesarean deliveries,20 37 while one study 
reported contradictory findings.42 A higher risk of PPD 
after an emergency caesarean section is a reflection of 
acute stress reactions.1

The low prevalence observed in the present study 
amounts to about 50 000 cases per year in the state. If PPD 
is untreated, the newborn and the whole family may face 
some consequences. A maximum number of women may 
be screened by paramedics before referral to a psychia-
trist by applying sensitive criteria, especially as there is 
a shortage of psychiatrists. We suggest further research 
involving assessment of trained paramedics in rural areas 
at the most feasible period of 6 weeks and with a robust 
referral system to alleviate the common problems among 
women who delivered.

We did not include private hospitals and the time of 
onset of symptoms, and the assessment was done only at 
6 weeks. History of psychological problems and family 
violence, etc, were not asked and a psychiatrist did not 
assess the women. Complete blinding was not possible 
as many interviewers knew the women. Some interviews 
were telephonic. The authors did not separately analyse 
data by mode of collection or the person collecting. The 
overall prevalence may not apply to the general popula-
tion because the proportion of caesarean deliveries is less 
than 50%.

The present study is a multisite study involving a large 
number of participants and is the second largest among 
all the referred studies from the last two decades.35 It 
is also the largest Indian study covering a large district. 
Trained healthcare workers assessed the women and the 
rate of lost to follow-up is less than 10%.

CONCLUSIONS
The study confirmed that younger age and caesarean 
delivery are risk factors. In all hospitals, universal assess-
ment and screening of women who delivered, particu-
larly young women and those who had caesarean delivery, 
at 6 weeks post partum using EPDS should be initiated 
through nurses or medico-social workers. Studies on the 
sensitivity and specificity of using an EPDS score of 6 or 
higher need consideration.

Correction notice  This article has been corrected since it first published. Third 
bullet point has been updated in 'Strengths and limitations of this study'.
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