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ABSTRACT
Background: Postpartum Depression (PPD) is one of the least vocalized topics surrounding 
pregnancy and motherhood in India. The study aimed to assess the postpartum depression in 
women who had cesarean and normal vaginal deliveries. Materials and Methods: In this study, 
we identify postpartum depression in recently postpartum women and compare it in different 
maternal ages, modes of delivery (cesarean and vaginal), and sexes of the babies, since very 
few studies have explored these as risk factors. Data were obtained over six months from 210 
women via their responses to the Edinburgh Postnatal Depression Scale (EPDS). An EPDS score of 
≥7 out of 30 was set to determine postpartum depression, which was further classified as mild, 
moderate, or severe. Results: Total of 210 patients analyzed in the study out of which 157 (74.7%) 
exhibited PPD, which was more common in mothers aged between 19 and 27 years, and those 
who delivered via cesarean section. Mild depression was the most frequently occurring severity 
overall. Conclusion: Screening of PPD and providing suitable education should be encouraged 
during postpartum care or child-care visits for identifying and managing PPD, which in turn 
improves child development.

Keywords: Postpartum depression, Mode of delivery, Edinburgh Postnatal Depression Scale, 
Cesarean section, India Mental Health.

INTRODUCTION

Postpartum Depression (PPD) is one of the least talked about 
conditions in a woman’s pregnancy journey in India. It is a 
major depressive disorder that occurs within the first four weeks 
after delivery and can extend up to a year postpartum. In some, 
depression may begin during pregnancy itself.1,2 The social stigma 
associated with depression often hinders new mothers from 
getting professional assistance.3 Women with PPD face intense 
emotional and psychological changes that may affect their ability 
to cope with stressors and bond with their newborns.4

Since the 1970s, cesarean birth was linked to negative  
psychological effects on women.5,6 Some studies have shown that 
a delivery needing an emergency operation is more likely to cause 
PPD,7-10 whereas others have shown no link between the mode of 
delivery and depression.10-14 Unplanned pregnancies, unplanned 
modes of delivery, and unfavorable childbirth experiences 
can also result in increased anxiety and stress, leading to 

postpartum depression in newly delivered women. Severe pain 
and discomfort after a cesarean section delivery also contribute 
to further stress.12,15-24 Reviews of the psychological effects of a 
cesarean section have either (1) failed to distinguish between 
studies looking at PPD and those looking at other psychological 
outcomes or (2) have reached contradictory findings.25-27

Data have also not identified whether the mother’s age is a risk 
factor for PPD or not. People often believe that young mothers 
have an increased risk for depressive symptoms after delivery 
owing to their lesser knowledge about pregnancy, delivery, baby 
care, and self-care.11,14,28-30 Conversely, women who marry at late 
ages, or have late pregnancies may also suffer a lot from stress and 
experience low mood as well. Some studies also speculate that the 
gender of the child may increase the likelihood of PPD.30-32

Around 10-20% of women worldwide experience PPD. However, 
the actual estimate probably lies higher, due to the lack of 
regular screening in pregnant and postnatal women and/or their 
reluctance to admit to having depressive thoughts and feelings. 
One way of properly providing care for women affected by PPD 
is to identify the predisposing factors. Therefore, it is necessary to 
research postpartum depression and its potential risk factors, to 
help healthcare professionals detect and manage it successfully.

Received: 01-08-2023; 
Revised: 20-10-2023; 
Accepted: 07-11-2023.

Correspondence:
Dr. Sanatkumar Bharamu Nyamagoud
Assistant Professor, Department of 
Pharmacy Practice, KLE College of 
Pharmacy (A Constituent unit of KLE 
Academy of Higher Education and 
Research, Belagavi), Vidyanagar, Hubballi, 
Karnataka, INDIA.
Email: dr.sanathnyamagoud@gmail.com



Nyamagoud, et al.: Assessment of Postpartum Depression in Women 

International Journal of Pharmaceutical Investigation, Vol 14, Issue 1, Jan-Mar, 2024166

We hypothesize that PPD would be a more frequent occurrence 
in women who delivered via a cesarean section, and in those of a 
relatively young age; women with a girl child may have a higher 
likelihood, especially in the lower socioeconomic sector of India. 
The EPDS (Edinburgh Postnatal Depression Scale)-an accurate 
scale developed by Cox et al.-was used to identify women with 
depression. Cox et al. designate mothers with a score of 13 and 
above as ‘depressed with varying severity’, and ten and above 
as ‘possibly depressed'. In this study, we examined postpartum 
depression in women who have undergone recent deliveries in 
a prominent hospital in India, and compared it in cesarean and 
vaginal modes of delivery, the women's age groups, and the gender 
of the baby. We decided that the cut-off score for depression be 
set as seven and above; scores seven to thirteen indicate ‘mild 
depression’ and may largely entail postpartum baby blues, which 
is the milder and briefer form of PPD.

MATERIALS AND METHODS

Study Design

The research employs a prospective, observational design. We 
approached women admitted post-delivery in the Obstetrics and 
Gynecology department at Vivekananda General Hospital, Hubli. 
We reviewed the case files for patients’ demographic details, 
medical and surgical history, medication history, and mode of 
delivery details. All women who had given birth, vaginally or via 
C-section, within the prior week were considered. After obtaining 
their consent for their participation in this study, we enquired 
about their delivery experience, their postpartum moods and 
outlooks, and their sleeping and eating patterns. Verbal responses 
to the EPDS (Edinburgh Postnatal Depression Scale) questions 
were noted down. The participants were assessed and data 
were collected for six months. The individual scores were then 
counted, based on which, the women were categorized as having 
no, mild, moderate, or severe depression. The occurrence of PPD 
was analyzed with respect to the mode of delivery, maternal age, 
and the gender of the infant.

Study Setting

We conducted the research in Hubli, a city in the south Indian 
state of Karnataka. Hubli along with its twin city Dharwad is 
the second largest city in Karnataka. The study took place in 
Vivekananda General Hospital, a multispecialty hospital with 150 
beds; it is one of the most prominent and renowned hospitals in 
the city.

Measures

The EPDS is an accurate scale used for the detection of  
postpartum depression developed by Cox et al. It is a ten-item 
questionnaire, with the answers rated from zero to three. The 
questions specifically reflect the mood of the mother in the 

past week. The EPDS, however, does not override the clinical 
diagnosis, nor is it used as a diagnostic tool.

The maximum score one can obtain is 30. We characterize 
the EPDS scores of 7 and above as depression; it was further 
categorized into mild, moderate, and severe depression. The 
severity was established according to the following scores:

No depression: 0-6,

Mild depression: 7-13,

Moderate depression: 14-19,

Severe depression: 20-30.33

Sampling and Data Collection

For this research, we approached women who had delivered 
within one week and were present in the Obstetrics and 
Gynecology department of the hospital. We included all women 
who had given birth vaginally or via C-section, preterm and 
full-term deliveries, and premenopausal and postmenopausal 
women. The cesarean deliveries included elective and emergency 
deliveries. Data were collected for six months, from November 
2021 to April 2022. We obtained all the relevant data from the 
women's hospital files and their verbal answers to the face-to-face 
questioning; these data were later fed into a Microsoft Excel sheet. 
A total of 250 questionnaires were administered to the eligible 
women over the research period of six months. 216 answered; 34 
women denied providing details. Complete data were available 
for 210 women and their responses were examined.

RESULTS

Over six months, 250 questionnaires were distributed to the 
eligible women, and 210 of those that chose to participate had 
complete data. Most participants came from a relatively lower 
socioeconomic background.

The EPDS scores of the participants ranged from 0 to 22. We 
identified 157 out of 210 women with depression (EPDS scores 
≥7), accounting for 74.7% of all women; a quarter presented no 
postpartum depressive symptoms (Figure 1). Mild depression 
was the most common severity of PPD, affecting two-thirds of all 
depressed women (Figure 2).

Postpartum Depression and Mode of Delivery

Most women had given birth via a C-section (Lower-Segment 
Cesarean Section, LSCS) (Table 1). The majority of the 157 
depressed women underwent an LSCS (60%) whereas the rest 
(40%) had a Normal Vaginal Delivery (NVD) (Table 1). PPD 
occurred in 77% of the LSCS-delivered women and 72% of the 
NVD-delivered population. Figure 3 illustrates the distribution 
of depression by the mode of delivery.
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Postpartum Depression and Maternal Age

Participants in the study participants ranged in age from 19 to 33 
years old. We categorized them into three age groups: lower age 
group (19-22 years), median age group (23-27 years), and higher 
age group (28-33 years). Most women belonged to the lower 
and median age groups (Table 1). Most depressed women were 
younger as well; the lower and median age groups comprised 42% 
and 43%, respectively, while the higher age group included only 
15% (Table 1). Mild depression was the most predominant type 
seen across all groups, especially in the median age group. About 
a quarter of each age group showed no signs of PPD (Figure 4).

Postpartum Depression and Gender of the Baby

Our findings revealed that more women had given birth to a baby 
girl than a baby boy (Table 1). However, we detected depression 
in 79.3% of women with male babies and 71.5% of women with 

female babies. Mild depression again affected most of the women 
in each group (Figure 5). The high proportion of mild depression 
in the former group is mostly responsible for the larger number 
of depressed women in that group.

DISCUSSION

We found that Postpartum Depression (PPD) was more 
common in younger mothers between 18 and 27 years of age, 
in cesarean-delivered women, and in those who gave birth to 
a male baby. Mild depression outweighed moderate and severe 
depression, comprising two-thirds of all depressed cases.

PPD affects around 10-20% of new mothers worldwide, with 
variations in different parts of the world. Upadhyay R P et al. 
(2017) reported an overall prevalence of 22% in Indian women, 
and 19% when considering depression solely after two weeks 
postpartum.34 According to Ostacoli L et al. (2020), during the 
Covid-19 pandemic, 44.2% of women in Italy suffered from PPD 
(EPDS ≥11).35 In Portugal, 25.9% of adolescent mothers and 9.3% 
of adult mothers presented with PPD, as studied by Figueiredo 
B et al.36 A review by Klainin P et al. (2009) revealed that PPD 
prevalence ranged from 3.5% to 63.3% across 17 different Asian 
countries.37 In another study conducted in India, in the state 
of Gujarat, PPD was 48.5% prevalent (EPDS ≥10.5).38 In our 
research, PPD was seen in 74.7% of the participants with a cut-off 
score of EPDS ≥7; almost two-thirds (60%) of the depressed 
women had undergone a C-section (LSCS).

Women that undergo a cesarean section recover more slowly 
and often report a negative delivery experience including 
increased psychological stress, somatic complaints, and more 
hospitalization. Due to sociocultural beliefs, a C-section is 
often seen as undesirable, and having one comes with low 
self-esteem, lack of social support, a feeling of disappointment 
or loss of control, and a sense of failure for not being able to 
conceive vaginally. It has a social stigma attached to it in many 
cultures, making it an undesirable option for delivery. Severe 
pain and discomfort following a cesarean section delivery also 
add to further stress.12,15-24 Meky H K et al. (2019) similarly 
compared PPD (EPDS ≥13) in women who delivered vaginally 
or via a C-section (elective and emergency). At 8 and 16 weeks 
postpartum, the mode of delivery showed a strong association 
with PPD, with emergency C-sections being more likely than 
elective C-sections.39

However, some studies suggest PPD is not directly influenced by 
complications during pregnancy and delivery.4,40,41 Women who 
experience complications during delivery may also be at a lower 
risk of PPD because they receive better and more intensive care.4 
Research such as those done by Eckerdal P et al. (2018) in Uppsala, 
Sweden, and by Sword W et al. (2011) implied that the mode of 
delivery itself did not directly influence PPD, but the unfavorable 
childbirth experiences associated with an emergency C-section 
or a vacuum extraction delivery may predispose women to it.28,42 

Figure 1:  Incidence of Postpartum Depression.

Figure 2:  Distribution of Postpartum depression according to the 
severity.
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A woman’s initial expectations of their delivery experience are 
more relevant than the mode of delivery itself.42 According to 
Houston K A et al. (2014), women who highly preferred vaginal 
birth before delivery but subsequently have a C-section tend to be 
at a higher risk for PPD.43

PPD is also strongly linked to maternal age, with younger 
mothers being especially more vulnerable. Among the women 
that participated in this study, ranging from 19 to 33 years of age, 
most who were identified as depressed were on the younger side. 
Many studies conclude that young maternal age is related to a 
higher risk of PPD, especially when additional risk factors are 
also present.8,28-30,44 Petrosyan D et al. (2011) reported that women 
under the age of 25 who had a cesarean section had a greater risk 
of PPD than those who underwent a normal delivery.8 According 

to Doi S et al. (2019), younger mothers are not only more likely to 
present with PPD but also with postpartum suicidal ideation, with 
a 10.3-fold increase in those who had a traumatic upbringing.44 
Adolescents are more affected by depression during pregnancy 
and postpartum and display significantly higher suicide rates.45,46 
Younger mothers are usually first-time mothers. Inexperience 
combined with an unplanned mode of delivery, unfavorable 
childbirth experiences, and familial and societal pressures can 
result in increased anxiety and stress, leading to postpartum 
depression.

We also found that women who birthed a female infant exhibited 
a comparable post-delivery depression percentage, compared 
with those who had a male infant. Excluding mild depression, the 
majority of the depressed were girl mothers. In India, especially 
in the rural sectors, a newborn girl has traditionally been seen as 
undesirable.30-32,47 However, some studies report that mothers of 
newborn boys have depressive symptoms and reduced quality of 
life compared to mothers of newborn girls.48,49 Seeing the child’s 
gender as undesirable may have a measurable influence on the 
development of PPD.50

Our research largely included women belonging to the lower 
socioeconomic class, which may explain the high frequency of 
postpartum depression. Underprivileged women experience 
exacerbated financial difficulties after the birth of a child. They 
may have limited resources to accommodate the new changes 
that come with a newborn, in addition to day-to-day stressors 

Non-Depressed
Depressed

TotalMild 
depression

Moderate 
depression

Severe 
depression

Mode of 
Delivery

NVD 25 52 8 3 88
63

LSCS 28 55 34 5 122
94

Total 53 107 42 8 210
Age 19-22 yrs 24 33 27 6 90

66
23-27 yrs 21 55 11 2 89

68
28-33 yrs 8 19 4 0 31

23
Total 53 107 42 8 210
Gender BOY 18 55 12 2 87

69
GIRL 35 52 30 6 123

88
Total 53 107 42 8 210

Table 1:  Comparison of PPD.

Figure 3:  Distribution of PPD and its severity in the two modes of delivery.
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like inadequate pay, food, and transportation. Unplanned 
pregnancies, even if welcome, come with unexpected and sudden 
changes that the mother must cope with. As a result, increased 
stress and decreased coping strategies can precipitate depression, 
which can further hinder their ability to work their way out of 
poverty.3,51

We set an EPDS cut-off score of 7 and above to determine PPD.33 
Most of the research utilizing the EPDS questionnaire employs 
the suggested cut-off score by Cox: 13 and above suggesting 
depression and 10 and above suggesting possible depression. 
Setting a lower cut-off score declares a greater number of women 
affected. Our findings also revealed mild depression (EPDS score 
7-13) as the most common severity of PPD. Mild depression, in 
this context, may also include cases of postpartum baby blues-a 
milder, briefer version of PPD that occurs within the first ten days 
of delivery and can persist for up to two weeks. Fifty to eighty-five 
percent of postpartum women experience baby blues, which may 
also explain the high occurrence seen in this study.52-59 If we were 
to consider only women with EPDS scores above 13, the total 
number of women depressed would be only 50, i.e., 24% of all 
new mothers. This study might also be possibly influenced by 
different biases. Because of the acquiescence bias, participants 

may have agreed in experiencing the symptoms; interviewer bias 
may also have influenced responses.

CONCLUSION

Screening can be encouraged during postpartum health-care 
visits or child-care visits. Antenatal screening is also important 
for detecting symptoms and triggers early on, and proper care 
can further prevent recurrent PPD. Suicidal ideation is also more 
prevalent in women who abuse substances or have psychiatric 
disorders. Thus, suicidality should be examined during screening, 
focusing on a history of substance abuse, psychiatric illness, 
previous trauma, previous suicide attempts, and intimate partner 
violence.

PPD can be prevented to a degree by interpersonal psychotherapy, 
counseling, and guidance in family planning. Before and after 
delivery, women should be educated about the pregnancy process, 
the different modes of delivery and their potential complications, 
and against false superstitions regarding the gender of the baby. 
More research on postpartum depression and its potential risk 
factors can bring about awareness and positive changes in its 
perception as well as improve postpartum screening and care.
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