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CI—6.32-44.53) in the postpartum period. 
These analyses are purely exploratory.

Conclusions: PND is highly prevalent from 
the early antenatal period onwards; this 
warrants periodic assessment of depres-
sion among high-risk mothers, using a 
validated tool, for early diagnosis and 
management.

 Keywords: Depression, mood disorder, 
perinatal depression, perinatal psychiatry, 
postpartum depression

Key Messages:  The prevalence of PND is 
high, especially during 3rd trimester. Hence, 
it is very important to assess the mental 
health of all pregnant women.

Depression is the most common 
mood disorder in the general 
population and is approximate-

ly twice as common in women.1 World-
wide, about 10% of pregnant women 
and 13% of women after childbirth, and 
in developing countries, 15.6% during 
pregnancy and 19.8% after childbirth, 
have experienced depression; postpartum 
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postpartum, respectively. Factors signifi-
cantly associated with depressive symp-
toms included history of previous children 
with illness (P: 0.013, OR—5.16, CI—1.3-
19.5) and preterm birth (P: 0.037, OR—3.73, 
CI—1.1- 13.2) at the time of recruitment; 
history of abuse (P: 0.044, OR—3.26, 
CI—1.1-10.8) and marital conflicts (P: 0.003, 
OR—3.2, CI—1.4-6.9) by the end of second 
trimester; history of miscarriages (P: 0.012, 
OR—2.58, CI—1.2-5.4) by the end of third 
trimester; lower SES (P: 0.001, OR—3.48, 
CI—1.64-7.37), unsatisfied living condi-
tions (P: 0.004, OR—2.9, CI—1.4-6.04), 
alcohol use in husband (P: 0.049, OR—2.01, 
CI—1.1-4.11), history of depressive episodes 
(P: 0.049, OR—2.09, CI—1.1-4.46), history 
of high-risk pregnancy (P: 0.008, OR—2.7, 
CI—1.29-5.64), history of miscarriages (P: 
0.049, OR—2.04, CI—1.1-4.2), stressful 
events in the postpartum period (P: 0.043, 
OR—2.58, CI—1.01-6.59), IUD (P: 0.002), 
preterm birth (P: 0.001), congenital malfor-
mations (P: 0.001), dissatisfaction with the 
sex of the child (P: 0.005, OR—3.75, CI—
1.42-9.91), poor family support (P: 0.001), 
and low birth weight (P: 0.001, OR—16.78, 

Maternal and Neonatal Risk Factors 
Associated with Perinatal Depression—
A Prospective Cohort Study

ABSTRACT
Background: Perinatal depression (PND) is 
often under-treated and under-recognized. 
It has a negative impact on infant develop-
ment and mother–child interactions. This 
study aims to estimate the prevalence of 
PND during pregnancy and in the postpar-
tum period and the effect of sociodemo-
graphic factors, psychosocial stressors, and 
obstetric and neonatal factors on PND.

Methods: 166 antenatal mothers attend-
ing tertiary center, who completed the 
1st-trimester, were evaluated on baseline 
sociodemographic, psychosocial, obstetric, 
neonatal, and post neonatal factors by 
using a semi-structured questionnaire. Pe-
riodic prospective assessments were done 
using Hamilton depression rating scale 
(HAMD) at the end of the second and third 
trimesters and first and sixth weeks of the 
postpartum period.

Results: Prevalence of PND was 21.7%, 
32.2%, 35%, 30.4%, and 30.6%, at the end 
of the first trimester, during second, and 
third trimesters, and first and sixth week 
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depression (PPD) is also common with 
higher estimates in low- and middle-in-
come countries.2

Perinatal depression (PND) is one 
of the most common medical com-
plications during pregnancy and the 
postpartum period, affecting one in 
seven women.1 In research contexts, the 
postpartum period is less rigidly defined, 
with the WHO classifying PND as occur-
ring during pregnancy or within the  
12 months following delivery.2 ICD-10 
(F53) and ICD-11 (6E2) categories deal 
with mental and behavioral disorders 
associated with the puerperium (com-
mencing within six weeks of delivery). 
PND often goes unrecognized because 
changes in sleep, appetite, and libido are 
attributed to changes normal in preg-
nancy and postpartum. Hence, clinicians 
may miss such symptoms, and mothers 
may be reluctant to report changes in 
their mood. Untreated PND and other 
mood disorders can have devastating 
effects on women, infants, and families.3, 4

According to DSM 5 diagnostic guide-
lines, to diagnose PND, there should be 
at least two weeks of either depressed 
mood or loss of interest or pleasure in 
nearly all activities, with at least five 
additional minor symptoms, “with peri-
partum onset.”5 The optimal time to 
screen for PPD is between 2 weeks and 
six months after delivery.6

PND has been associated with lower 
quality interactions between mothers 
and children, missed pediatric appoint-
ments, greater use of emergency services, 
higher levels of psychiatric disturbances 
among children, and greater child inse-
curity in attachment relationships.7, 8

Even though, in most cases, the moth-
er’s PND had remitted by around 6-8 
months postpartum, children continue 
to have an insecure attachment, behavior 
problems, and poorer cognitive outcomes 
up to 18 months.9-13 In the STAR*D study, 
the risk of offspring depression increased 
markedly with both the chronicity and 
severity of maternal depression.13 PND 
has a negative impact on infant devel-
opment and mother–child interactions, 
including touching, smiling, and vocal-
izations, and increases the risk of being 
underweight.14-16 Low socio-economic 
status, being a single mother, poor social 
support, general life stress, unwanted 
and unplanned pregnancies, stress in 

relationship with the partner, gender of 
the child, previous stillbirth, miscarriage, 
and premenstrual dysphoric disorder 
have been associated with PND.17-21

The global prevalence of PPD is 
100–150 per 1000 births, and the overall 
pooled estimate of the prevalence of 
PPD in Indian mothers is 22%.18 There 
is a very limited number of prospective 
studies on Indian population that have 
included periodical assessments from 
the early antenatal period, for estimating 
the various risk factors. The objectives of 
this study were:

1. To estimate the prevalence of PND by 
the end of the I, II, and III trimesters 
and first and sixth week of the post-
partum period.

2. To estimate the association of socio-
demographic factors, psychosocial 
stressors, and obstetric and neonatal 
factors with PND.

Material and Methods
This prospective follow-up study enrolled 
all pregnant mothers who completed the 
first trimester, attending the Obstetrics 
and Gynecology (OG) outpatient depart-
ment of PSG Institute of Medical Sciences 
and Research, a tertiary care medical 
college hospital in Coimbatore. Consider-
ing the prevalence of PND as 10%,18 with 
a confidence interval of 95% and addi-
tional 20% attrition rate, we arrived at a 
sample size of 166. Institutional Ethical 
Committee clearance was obtained. As  
there is no rigid definition for the  
postpartum period, we took six weeks 
postpartum as per ICD-10. We primed 
our OG department faculties regarding 
PND, the need for assessments, and the 
study design. Participants were recruited 
by convenient sampling during the study 
period, January 2019 to June 2020. A post-
graduate trainee in psychiatry, trained in 
administering the Clinician-rated Ham-
ilton Depression Rating Scale—17 items 
(HAMD-17), visited the OG outpatient 
department and recruited all pregnant 
women who gave consent and fulfilled 
our inclusion and exclusion criteria and 
followed them up until six weeks post-
partum.

All women aged 18 years and above who 
had confirmed intrauterine pregnancy 
by USG and could understand Tamil or 
English were recruited. We excluded 

women who were physically unwell due 
to acute medical complications or had 
cognitive deficits or mental retardation.

Baseline sociodemographic profile 
and psychosocial, obstetric, peripartum, 
and neonatal factors were recorded by 
semi-structured questionnaire (Figure 1). 
These factors were chosen based on the 
literature review,18,22 and we adopted 
a self-report method to assess them. 
HAMD-17 was applied by the end of the 
first trimester, during second and third 

trimester, end first week of postpartum, 
and end of sixth week of postpartum. An 
HAMD-17 item score of 8–16 is consid-
ered mild depression, 17–23 as moderate 
depression, and > 23 as severe depres-
sion. All who scored ≥8 were referred to 
psychiatric OPD for further evaluation 
and treatment after informing their 
primary therapist, with the consent of 
the patient and caregivers.

Data analysis was done using SPSS 21 
version. Prevalence rates of PND by the 
end of each trimester, first week, and 
sixth week of the postpartum period 
were calculated by descriptive statistics. 
The statistical significance of various 
variables was assessed by the chi-square 
test and their odds ratio was calcu-
lated for each timeline of assessment.  
P value <0.05 was considered statis-
tically significant. These analyses are 
purely exploratory. 

Results
Of the 166 participants, 60.8% were 
≥ 25 years, 71.7% belonged to middle 
socio-economic status, 71.7% were 
diploma/degree holders, and 78.3% were 
unemployed/homemakers (Table 1). 

Altogether, only eight mothers among 
those with depressive episodes showed 
willingness for consultation at Psy-
chiatry OPD for further treatment. All 
participants, irrespective of their willing-
ness for treatment, were included in the 
further follow-up and assessed using the 
HAMD-17.

Regarding the psychosocial stressors 
(Table 1), 45.2% of the participants were 
not regularly salaried; 9% had no one to 
support them during a crisis; 33.7% had 
unsatisfying living conditions; 30.1%  
had cultural restrictions in food, travel, 
and exercise during pregnancy; 19.9% were 
underweight during their conception; 
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FIGURE 1. 

Assessment of Various Factors and Depression.

HAM-D 17: Hamilton Depression Rating Scale (17 items).

16.9% and 49.4% reported their husb 
and had a smoking habit and alcohol 
use, respectively; 23.5% had ongoing 
marital conflicts; 62% had experienced 
a stressful life event in recent one year; 
27.7% had past history of depressive 
episode; 3.6% had past history of sui-
cidal attempts; 7.8% reported they were 
sexually abused, and 34.9% and 3% had 
experienced verbal and physical abuse, 
respectively, at the time of recruitment.

Regarding the distribution of obstet-
ric factors, 46.4% were primi, 16.9% had 
history of infertility, 30.1% had history of 
high-risk pregnancy, 18.5% were not sat-
isfied with the sex of the previous child, 
36.6% have had miscarriages, and 23.7% 
had experienced stressful life events 
in their postpartum period (Table 1). 
The present pregnancy was unplanned 
in 23.5%; 41.2% reported excess fear of 
labor; 63.3% currently had complications 
including hypothyroidism, subclinical 

hypothyroidism, gestational diabetes mel-
litus, pregnancy induced hypertension, 
oligohydramnios, anemia, etc.; 40.5% had 
caesarean section, and 20.9% traumatic 
experience like postpartum hemorrhage 
and sepsis. 

Four mothers had intra uterine death in 
the present pregnancy, 22.1% of the new-
borns had low birth weight, 20.5% had 
neonatal complications, 28.8% required 
neonatal ICU admissions, 45.1% had 
breastfeeding difficulties, and 14.6% of 
mothers were not satisfied by the sex of 
the newborn. Prevalence of depressive 
symptoms increased from the first to third 
trimester, and then there was a slight 
declining trend during the first and sixth 
week postpartum (Table 2). Most of them 
had only mild depressive symptoms, the 
prevalence of mild depression was 21.1%, 
29.6%, 34.3%, 25.6%, and 27.2% at the end 
of the first trimester, during second, the 
third trimester, and first, and sixth week 

of postpartum, respectively. None of them 
had severe depression. The attrition rates 
ranged 8% –17% during the follow-up 
period, the maximum being at the third- 
trimester follow-up.

Among psycho-social stressors, alcohol 
use in husband (P: 0.049, OR—2.01, 
CI—1.1-4.11), history of medical/surgical 
illness (P: 0.031, OR—2.25, CI—1.07-4.74), 
stressful life events (P: 0.005, O—3.16, 
CI—1.3-7.23), history of depressive 
episodes (P: 0.049, OR—2.09, CI—1.1-
4.46), and history of any physical abuse  
(P: 0.029, OR—9.76, CI—1.06-89.94) 
were significant (Table 3).

Among obstetric factors, below-nor-
mal weight gain (P: 0.026, OR—2.95, 
CI—1.11-7.87), history of high-risk preg-
nancy (P: 0.008, OR—2.7, CI—1.29-5.64), 
history of miscarriages (P: 0.049, 
OR—2.04, CI—1.1-4.2), stressful events  
in the postpartum period (P: 0.043, 
OR—2.58, CI—1.01-6.59), and Lower 
segment cesarean section/assisted deliv-
ery  (P: 0.041, OR—1.87, CI—1.1-3.5) were 
significantly associated with depression 
at sixth week postpartum.

Among neonatal factors, IUD  
(P: 0.001), preterm birth (P: 0.001), 
congenital malformations (P: 0.001), 
NICU admissions (P: 0.001, OR—13.84, 
CI—5.8-33.04), history of breast feeding 
difficulties (P: 0.001, OR—5.37, CI—2.4-
12.02), dissatisfaction with the sex of the 
child (P: 0.005, OR—3.75, CI—1.42-9.91), 
poor family support in child rearing  
(P: 0.001), and low birth weight  
(P: 0.001, OR—16.78, CI—6.32-44.53) were 
significantly associated with depression 
at sixth week postpartum (Table 3). 
Having a child with medical illness and 
a history of preterm birth seems to be the 
major risk factor for PND with OR of 5.16 
and 3.73, respectively (Table 4). These 
analyses are purely exploratory.

Discussion
This study estimated the periodic prev-
alence of PND at various time points 
from the early antenatal period onwards, 
which is the first of its kind. The preva-
lence ranged 21.7%–35%; a similar range 
was seen in the pooled prevalence of one 
study.17

Assessing the association between 
various factors and depression in the 
different phases of pregnancy gives us 
some idea regarding the role played by 
these factors in the development and 
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TABLE 1. 

Baseline Characteristics (N = 166).
Demographic Variables n (%)

Age <25 Years 65 (39.2)

≥25 years 101 (60.8)

Socio-economic status (modified 
Kuppusamy scale 2018)

Low 47 (28.3)

Middle 119(71.7)

Education Higher secondary school 
and below

47 (28.3)

Diploma/Degree and above 119 (71.7)

Occupation Unemployed/homemaker 130(78.3)

Employed 36 (21.7)

Psycho-Social Stressors

Economic stability of spouse Regular monthly salary 91 (54.8)

Others (daily wages, business) 75 (45.2)

During crises, support given by Spouse 37 (22.3)

Parents 82 (49.4)

Others 32 (19.3)

None 15 (9.0)

Migrated from another place in the 
last 1 year

Yes 30 (18.1)

Type of family Nuclear 71 (42.8)

Joint 66 (39.8)

Extended 29 (17.5)

Type of marriage Arranged   115(69.3)

Love 51 (30.7)

Occasional alcohol use Yes 6 (3.6)

Marital conflicts Yes 39 (23.5)

Living conditions Satisfied 110 (66.3)

Unsatisfied 56 (33.7)

Cultural restriction in family during 
pregnancy period

Yes 50 (30.1)

Weight during first 4 weeks 
of pregnancy

<45 Kg 33 (19.9)

>45 Kg 133 (80.1)

Diet habits Vegetarian 14 (8.4)

Non-vegetarian 152 (91.6)

Smoking habit in husband Yes 28(16.9)

Husband has alcoholism Yes 82 (49.4)

History of premenstrual symptoms Yes 26 (15.7)

Stressful life events Yes 103 62.0)

Substance/drug abuse Yes 0 (0.0)

Perceived stress on intention of 
returning to work after pregnancy 

Yes 17 (10.3)

History of suicide attempts Yes 6 (3.6)

History of sexual abuse Yes 13 (7.8)

History of any physical abuse Yes 6 (3.6)

History of any verbal abuse Yes 58 (34.9)

History of premenstrual dysphoric 
disorder

Yes 14 (8.4)

History of medical or surgical illness Yes 51 (30.7)

History of anxiety disorder Yes 10 (6.0)

Past history of depressive episode Yes 46 (27.7)

History of other psychiatric illness Yes 2 (1.2)

Family history of psychiatric illness Yes 21 (12.7)

maintenance of depression in a given 
individual, and knowledge about these 
factors can help the treating clinicians in 
deciding the more individualized treat-
ment plan.

In this study, we preferred HAMD over 
other self-rated scales like Beck’s depres-
sion inventory and Edinburgh postnatal 
depression scale because the learning 
effect is less with the HAMD than with 
self-rated scales, when applied repeat-
edly during follow-ups, as shown by Ji 
et al.23 The first visit versus follow-up 
visit cut points for the HAMD only varied 
by 0–1 points, but the BDI and EPDS first 
versus follow-up visit cut points differed 
by 6 and 4 points, respectively. This 
apparent post-first visit learning effect 
has significant implications for the use of 
these self-report depression rating scales 
in longitudinal studies across the peri-
natal period, suggesting that the HAMD 
may be preferred for longitudinal inves-
tigations and BDI and EPDS may be 
preferred for cross-sectional studies.23

The prevalence of perinatal depressive 
symptoms increased till third trimester; 
later, there was a slight decline. Similar 
to previous studies, among various 
factors past history of depression was a 
moderate–strong predictor of PND.21,24

In a study,19 stressful life event was 
significantly associated with developing 
PPD. Our study replicated this finding 
from second trimester onwards.

Receiving social support (informa-
tional, instrumental, and emotional) 
through friends and relatives during 
stressful times is thought to be a protec-
tive factor against developing depression. 
In our study, lack of family support in 
child rearing was significant during the 
postpartum period.

A meta-analysis showed that neo-
natal factors like LBW and preterm 
delivery are consistently associated with 
PND.24 Vigod et al. found that mothers 
of premature infants are 40% more 
likely to develop PPD than the general 
population.25 Literature examining psy-
chological maladjustment in mothers 
of infants admitted to the NICU reports 
that these women have consistently 
higher rates of PPD, ranging 28%–70%, 
compared with mothers of healthy term 
infants not in the NICU.26 The present 
study also showed the presence of feed-
ing difficulties and neonatal intensive 
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TABLE 2.  

Prevalence Rates of Perinatal Depression.

Periodical Assessment—
Timeline

Number of Participants  
Who Scored ≥8 in 

HAMD Prevalence Rate 95% CI

End of 1st trimester (n—166) 36 21.7% 15.6–28.7

2nd trimester  (n—152) 49 32.2% 24.9–40.2

3rd trimester  (n—137) 48 35.0% 27.1–43.6

1st week of postpartum (n—148) 45 30.4% 23.1–38.5

6th week of postpartum
(n—147)

45
30.6%

23.4–38.7

HAMD, Hamilton Depression Rating Scale.

TABLE 3. 

Association between Risk Factors and Presence of Depression (Postpartum Period).

Risk Factors

Number of 
Participants  

with the Risk  
Factor

Number of Participants  
with Risk Factor  

and Had Depressive  
Symptoms P Value Odds Ratio, 95% CI

End of First  
Week  
Postpartum

Obstetric Perinatal complications/PPH 23 13 (56.5%0 <0.01 3.6 (1.4–9.2)

Past history of high risk pregnancy 46 20 (43.5%) 0.02 2.3 (1.1–4.9)

Past history of unplanned pregnancy 37 18 (48.6%) <0.01 2.9 (1.3–6.4)

Previous history of loss of baby / 
miscarriages

54 22 (40.7%) 0.04 2.1 (1.1–4.3)

Lower segment cesarean section / 
Assisted delivery

68 28(41.2%) 0.04 1.8 (1.1–3.5)

Traumatic birth experience 30 14 (46.7%) 0.03 2.3 (1.1–5.4)

Neonatal history of neonatal complications 29 23 (79.3%) <0.01 18.2 (6.5–50.4)

Neonatal intensive care unit admission 41 29 (70.7%) <0.01 15.3 (6.3–36.9)

history of breastfeeding problems 64 29 (45.3%) <.01 4.55 (2.1–10.1)

Low birth weight 32 27 (84.4%) <0.01 34.5 (11.5–103.6)

Unsatisfied with gender of baby 21 10 (47.6%) 0.04 2.6 (1.1–6.8)

Psychosocial Stressful life events in postpartum 
period

25 13 (52.0%) <0.01 3.3 (1.3–8.6)

Low socio-economic status 43 21 (48.8%) <0.01 3.22 (1.5–6.8)

Past history of depressive episodes 41 20 (48.8%) <0.01 3.1 (1.4–6.6)

Stressful life events 93 35 (37.6%) 0.01 2.71 (1.2–6.1)

Education – Higher Sec school or below 43 20 (46.5%) <0.01 2.7 (1.3–5.8)

Family history of psychiatric illness 16 8 (50.0%) 0.04 2.5 (1.1–7.3)

Past history of medical surgical illness 45 20 (44.4%) 0.01 2.4 (1.1–5.2)

history of physical abuse 5 4 (80.0%) 0.02 10.2 (1.1–94.1)

Unsatisfactory living conditions 51 21 (41.2%) 0.03 2.12 (1.1–4.4)

care unit admissions are strongly asso-
ciated with depressive symptoms in the 
first and sixth week of postpartum, which 
is similar to earlier studies.18 Mothers 
of babies with neonatal complications 
should be considered vulnerable and 
must be evaluated for depression. 

Past depressive episodes, sexual abuse, 
and physical abuse were consistently 
associated with depression during preg-
nancy; these are independent risk factors 

for depression in any individual. Hence 
the presence of these factors in pregnant 
women should caution us about the pos-
sibility of underlying depression.

It is possible that in an otherwise 
normal nonvulnerable pregnant woman, 
socio-economic difficulties at the begin-
ning can make one apprehensive about 
the difficulty they might face by an  
additional member entering into the 
family, and worries about raising the 

child and its future may predispose one 
to develop depression in the early phase. 
During the pregnancy, obstetric com-
plications and anxiety about labor and 
delivery outcome might add to the above 
factors, thereby increasing the risk of 
developing depression, especially during 
the later stages of pregnancy. During the 
postpartum period, probably, neonatal 
risk factors and lack of family support in 
rearing the child may play a major role 
in predisposing the mother to develop 
depressive symptoms.

Altogether, only eight patients among 
those diagnosed to have depressive 
symptoms were willing for psychiatric 
treatment, including medications. Most 
of them who had depression avoided 
psychiatric consultations due to various 
reasons like social stigma. In India, very 
often, during pregnancy, the decisions 
are not taken by the pregnant woman 
or her husband; it is her in-laws and 
extended family members who take 
decisions; this might prevent pregnant 
women from seeking psychiatric help. 

(Table 3 continued)
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Risk Factors

Number of 
Participants  

with the Risk  
Factor

Number of Participants  
with Risk Factor  

and Had Depressive  
Symptoms P Value Odds Ratio, 95% CI

End of Sixth  
Week  
Postpartum

Obstetric Past history of high risk pregnancy 46 21 (45.7%) <0.01 2.7 (1.29–5.64)

Past history unplanned pregnancy 36 17 (47.2%) 0.01 2.65 (1.21–5.8)

Stressful life events in postpartum 
period

25 12 (48.0%) 0.04 2.58 (1.01–6.59)

Weight gain below normal during 
gestation

19 10 (52.6%) 0.02 2.95 (1.11–7.87)

Previous history of loss of baby / 
miscarriages

53 22 (41.5%) 0.04 2.04 (1.1–4.2)

Neonatal Low birth weight 31 24 (77.4%) <0.01 16.78 (6.32–44.53)

History of neonatal complications 28 22 (78.6%) <0.01 16.59 (5.99–45.95)

History of breast feeding problems 64 30 (46.9%) <0.01 5.37 (2.4–12.02)

Unsatisfied with sex of baby 20 11 (55.0%) <0.01 3.75 (1.42–9.91)

Intrauterine death 4 4 (100%) <0.01

History of pre-term birth 11 11 (100%) <0.01

Congenital malformations in baby 4 4 (100%) <0.01

Psychosocial Low socioeconomic status 44 22 (50.0%) <0.01 3.48 (1.64–7.37)

Education – Higher secondary  
school or below

43 21 (48.8%) <0.01 3.18 (1.5–6.75)

Stressful life events 93 36 (38.7%) <0.01 3.16 (1.38–7.23)

History of any physical abuse 5 4 (80%) 0.02 9.76 (1.06–89.94)

Unsatisfactory living conditions 50 23 (46.0%) <0.01 2.9 (1.4–6.04)

Past history of medical surgical illness 44 19 (43.2%) 0.03 2.25 (1.07–4.74)

Past history of depressive episodes 40 17 (42.5%) 0.04 2.09 (1.1–4.46)

Alcohol use in husband 74 28 (37.8%) 0.04 2.01 (1.1–4.11)

No family support in child rearing 
practices

36 19 (52.8%) <0.01 0.26 (0.12–0.57)

The other possible reasons are lack of 
awareness and poor insight; people 
ignore the psychosocial stressors and 
difficulties these individuals face as part 
and parcel of life that do not need a psy-
chiatric evaluation.

Though evidence exists for the nega-
tive effects of maternal depression on the 
emotional, behavioral, cognitive, and inter-
personal development of young children, 
such effects appear to be time-limited; 
however, prolonged or recurrent episodes 
of maternal depression appear to be more 
likely to cause long-term effects on chil-
dren.27 The potential adverse effects of 
PND on the maternal–infant relationship 
and child development reinforce the need 
for early identification and effective treat-
ment models.

Although there is no archetypal model 
for a woman at risk, identifying the  
risk factors helps to prevent and manage 
PND. The long-term consequences of  
PND suggest a need for preventive 
approaches. However, translating risk 

factor research into predictive screening 
protocols and preventive interventions 
has limited success, as complex inter-
actions of bio-psycho-social risk factors 
with individual variations must be con-
templated. This recommends the need 
for multi-centered cohort study with 
large representative samples to deter-
mine the causal factors and to compare 
different treatment modalities and their 
effectiveness.

A multidisciplinary approach involv-
ing obstetricians and pediatricians is 
needed to create awareness and clear 
misconceptions about PND. Steps need 
to be taken in the policy and practice of 
maternal and child health care programs 
related to prevention, early detection, 
optimal treatment, and amelioration of 
the effects of PND.

Given the magnitude of mental 
health issues in pregnant women 
and their impact on developing chil-
dren, it is imperative to include mental 
health screening as part of the obstetric 

evaluation. Establishing a Perinatal Psy-
chiatric Unit within the OG outpatient 
department where mental health profess- 
ionals can work as a team along with 
obstetricians, providing handouts about 
depression and mental health issues, 
and including supervised psychiatric 
training for OG students as a part of 
their postgraduate curriculum are steps 
that can be initiated to improve mental 
health in pregnant women.

The strengths of our study are we 
were able to recruit a decent number 
of pregnant women and evaluate them 
for depression and other possible risk 
factors from the first trimester onwards, 
and the prospective follow-up of these 
participants in different stages of their 
pregnancy until six weeks postpartum, 
with only a minimal attrition rate. This 
study attempted to find the possible 
risk factors, the pattern of change of 
risk factors throughout pregnancy and 
postpartum, and their impact on mater-
nal well-being. The present study has 

(Table 3 continued)
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TABLE 4.

Association between Risk Factors and Presence of Depression (Antenatal Period).

Risk Factors

Number of 
Participants  

with the Risk  
Factor

Number of Participants  
with Risk Factor  

and Had Depressive 
Symptoms P value Odds Ratio, 95% CI

End of First 
Trimester

Obstetric Previous infertility 28 11 (39.3%) 0.01 2.92(1.2–1.7)

Past history of high risk pregnancy 50 17 (34%) 0.01 2.63 (1.2–5.6)

Past history of premenstrual  
dysphoric disorder

14 6 (42.9%) 0.04 3.05 (1.01–9.45)

Neonatal Past History of preterm birth 11 5 (45.5%) 0.03 3.73 (1.1–13.2)

History of previous children having  
medical illnesses

11 6(54.5%) 0.01 5.16 (1.3–19.5)

Psychosocial Past history of depressive episodes 46 16 (34.8%) < 0.01 2.66 (1.2–5.7)

Second  
Trimester

Psychosocial Marital relationship conflicts 36 19 (52.8%) <0.01 3.2 (1.4–6.9)

Past history of sexual abuse 12 7 (58.3%) 0.04 3.26 (1.1–10.8)

Perceived stress on intention of  
returning to work after pregnancy

13 7 (53.8%) 0.04 2.6 (1.1–8.4)

Stressful life events 97 38 (39.2%) 0.01 2.5 (1.1–5.6)

Past history of depressive episodes 42 18 (42.9%) 0.03 1.9 (1.1–4.1)

Third  
Trimester

Obstetric Previous history of loss of baby or 
miscarriages

47 23 (48.9%) 0.01 2.58 (1.2–5.4)

Past history of high risk pregnancy 49 19 (48.7%) 0.03 2.26 (1.1–4.8)

Psychosocial Stressful life events 85 39 (45.9%) <0.01 4.1 (1.7–9.3)

Age < 25yrs 56 12 (21.4%) <0.01 2.93 (1.3–6.3)

Alcoholic use in husband 5 4 (80.0%) 0.04 8.0 (1.1–73.7)

Past history of medical or surgical 
illness

40 20 (50.0%) 0.01 2.46 (1.1–5.2)

Unsatisfactory living conditions 46 22 (47.8%) 0.02 2.29 (1.1–4.7)

some limitations: it was conducted in 
a single, tertiary care center, and hence, 
the findings cannot be generalized to the 
community. It was conducted in a private 
hospital setup; the sociodemographic 
profile of pregnant women described here 
could differ from that of a government 
hospital setup. One could imagine that 
those consulting in government setups 
can have varying psychosocial stressors 
and the prevalence of those stressors, and 
the impact of those factors on their mental 
health, could be different. We adopted a  
convenient sampling method purely 
due to practical constraints; it was not 
possible to visit OG OPD daily to recruit 
participants, but random or consecutive 
sampling could have been better. We 
did not use objective measures or stan-
dardized and validated instruments to 
rate the quality of relationships with 
significant others or to elicit adverse life 
events. Using a self-report method to 
assess some of the risk factors is not as 
reliable as other methods. Using HAMD 

to assess depression could have overes-
timated the prevalence of depression 
due to its potential overlap with normal 
physical complaints related to pregnancy 
and childbirth. However, it is noteworthy 
that the specificities of the other scales, 
including BDI and EPDS, were uniformly 
lower during pregnancy and the early 
postpartum period than during the pre-
conception period. The earlier-mentioned 
study on the validity of different scales 
for PND had found that the pregnancy 
cut-off points are the same or lower than 
the preconception cut-off points, sug-
gesting that women incorporate their 
own opinions regarding the etiology of 
the symptoms during both interviews 
and completion of self-rated scales.23 We 
only assessed the presence or absence of 
depressive symptoms. We did not spe-
cifically analyze how many had mild, 
moderate, or severe depression in each 
assessment. The possibility of bias while 
rating on the depression scale could not 
be ruled out. A longer follow-up study 

including one year post-partum would 
be more creditable. Establishing a causal 
association was not done.

To conclude, the prevalence of depres-
sive symptoms is high right from the early 
antenatal period. Antenatal mothers 
with various obstetric factors, including 
bad obstetric history, neonatal factors 
including neonatal complications, psy-
chosocial factors including stressful life 
events or marital conflicts, with signifi-
cant past history, warrant an evaluation 
of PND for early intervention and appro-
priate management, to improve the 
mental health of mother and child.
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