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Abstract
Objectives: To evaluate whether an antenatal and immediate postpartum Edinburgh Postnatal Depression
Scale score are predictive of future postpartum depression and observe the correlation in-between the scores
and associated risk factors.
Methods: Study Design A survey recruiting 345 women from March 2015 to February 2016 using Edinburgh
Postnatal Depression Scale for same group of individuals: once before the delivery, during third trimester
and twice postpartum in women seeking antenatal service in three major hospital of Jiamusi, Heilongjiang
Province, China. We used cut-off score <12 as normal and >13 as risk of depression. The relation between
EPDS scores across three stages were assessed using Spearman’s correlation, chi-square test was used to
examine association of socio-demographic variable and series of logistic regression to examine statistical
significance between EPDS scores and associated risk factors.
Results: A total of 167 women were studied with average age of 28.31±5.036 years. Chi-square test showed
that younger (p=0.029), unemployed (p=0.022), primiparous (p=0.039), less educated (p=0.040) women
are more prone to perinatal depression. Further Spearman’s Non-parametric correlation test showed
that postpartum depression has positive correlation with both antepartum (χ2=3.977, df=1, p=0.018) and
immediate postpartum (χ2=3.977, df=1, p=0.046). Binary logistic regression analysis showed that parity
(Wald=4.754, p=0.029), and occupation (Wald=3.839, p=0.050) were independent risk factors for antepartum
depression. Mode of birth (Wald=4.513, p=0.034), antepartum EPDS score (Wald=3.877, p=0.049) and
immediate postpartum EPDS score (Wald=4.038, p=0.044) were independent risk factors for postpartum
depression.
Conclusions: 1) Higher EPDS score prenatally tends to persist postnatal indicating chances of developing
postpartum depression in susceptible individuals.
2) Early screening prenatally can guide clinician for active psychological support to susceptible cases thereby
minimizing probability of postpartum depressions.
Keywords: Antenatal, edinburgh postnatal depression scale, perinatal depression, postnatal

Introduction

Depression is the leading cause of disability worldwide which
is more common in women than in men and especially during
reproductive age [1,2]. According to World Health Report 2001,
depression is fourth in context of global burden of disease
[3]. Perinatal depression (PND) is the depression which occurs
during pregnancy or within few months after delivery. Prevalence of depression during pregnancy is about 10% and during

postpartum period is about 13% [4]. PND usually presents with
symptoms like depressed mood, anxiety, fatigue, feeling of
guilt, negative thoughts of injuring oneself and to the child
as well, loss of concentration, loss of sleep. These symptoms
often goes unrecognized which may be attributed to normal
pregnancy changes. Perinatal depression affect mother as well
as children and relationships also. Despite this impact, depression is perhaps one of the most effectively treated psychiatric
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disorder if recognized and treated early. Most women with
depression in the perinatal period do not receive adequate
care and support from family. Researches have adverted
that women with antenatal depression are more prone to
postpartum depression which when identified earlier enables
healthcare professionals to follow up high risk women and
apply preventive measures to prevent PND [5].
Routine screening for depression to identify patients with
unrecognized depression with self-report questionnaire
cements[grammar] mother-child relationship and has
positive effect on health and well-being of the infant
and family. The American College of Obstetricians and
Gynecologists and the U.S. Preventive Services Task Force
recently recommended universal perinatal depression
screening [6]. As prevention of perinatal depression is
not reliable, early detection is the best approach. Several
screening tools have been validated to measure the depressive
disorders like Edinburg Postnatal Depression Scale(EPDS),
Postpartum Depression Screening Scale, Beck Depression
Inventory etc. Routine screening of perinatal depression has
been implemented in several countries [7]. Although routine
screening is important for perinatal depression, it must be
coupled with appropriate follow up and treatment if needed.
It is important to find the association between antenatal
and postnatal depressive symptoms during pregnancy. Use
of different measuring tools [8-10], various cut-off points
[5,11], and inconsistent screening procedure [5] prevent the
direct comparison between the studies. Here, we used EPDS
for screening perinatal depression as it is validated tool for
antepartum and postpartum depression screening. It generally
takes 5 minutes to complete depending upon level of literacy
of women.
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Sample collection

All pregnant women in third trimester from March 2015 to
February 2016 willing to participate in the study attending
antenatal clinic or admitted to obstetric department of three
major hospital (First affiliated hospital of Jiamusi University,
Central Hospital of Jiamusi and Maternal and Child Health
hospital of Jiamusi) were included in the study and their
informed written consent was obtained. Family members of
women with elevated EPDS scores, those suspicious of future
PND were educated about its consequences and suggested
for extra-care and support.

Eligibility criteria

1) Aged 18 years and older
2) Able to speak, read and write Chinese
3) Able to cooperate with data collection methods

Exclusion criteria

1) Women who are already being treated for depression
2) Limited ability to speak, read and write Chinese
3) Those under 18 years of age

Measurement

The self-administered questionnaire focusing on socio-demographics and known psychosocial risk factors for perinatal
depression with Chinese version of EPDS [13] was used to
collect data. EPDS [14] is a 10 item questionnaire developed
to screen for depression in peripartum period because it has
been validated for antenatal [15] and postnatal periods [16].
Each question is scored on a scale of 0-3 and total EPDS score
of the individual is obtained by adding up scores of each
questions. On the basis of the ease of integration of a busy
obstetrics practice screening times for the study were chosen.
Aim and objectives of this study
From the EPDS score measured through different three stages
1. To assess whether an antenatal and immediate postpartum two groups were created those ≤12 and those ≥13 in each
EPDS score are predictive of future postpartum depression. stage. As majority of the researches have stated cut off score
2. To analyze whether age, parity, occupation, education, of ≤12 and ≥13 to be highly sensitive and specific, for this
marital status, history of abortion, history of chronic illness study purpose too patients with ≤12 score were considered
have any association with perinatal depression or not.
as non-depressed and patients with ≥13 were considered to
3. To describe patterns of change in EPDS score during the be depressed [14,17-19].
course of events, through which we can observe the correlation in-between them.
Data analysis
The SPSS 21.0 statistical software package was used for the
Materials and methods
statistical analysis. Descriptive Statistics (including means,
Design
standard deviations, frequencies and percentage) were calThis was a longitudinal survey which involves repeated culated for the socio-demographic and obstetrics data. Chi
measure at three different point of time for same group of square test was applied for association of perinatal depression
individuals: once before the delivery during third trimester with different variables. A reliability test was carried out for
and twice postpartum (3 days after delivery and 1 month after the EPDS in the three stages. Spearman’s product correlation
delivery). The purposes of this survey is: to describe patterns were used to examine the relationships among EPDS scores. The
of change during the course of events, through which we level of significance was set throughout the study at p≤0.05. A
can observe the correlation in-between them [12]. The target repeated measure of analysis was used to analyze the changes
population was Chinese women in Jiamusi Municipal area of of EPDS scores across three stages. We conducted series of
Heilongjiang Province China.
logistic regression to examine whether the statistically sig-
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nificant association between EPDS scores are attenuated by
age, parity, abortion history, education level, occupational
status, history of chronic illness, mode of conception, mode
of birth, mode of feeding, pregnancy complication.

Results

A total of 345 women were invited to take part in the study,
292 (84.64%) completed the questionnaire in first time assessment. Fifty-three women (15.36%) refused to take part due
to the lack of time and/or hesitation to give information. Patients were assessed postpartum three days after delivery for
second assessment where, 228(81.45%) patients respond to
the questionnaire. During third assessment one month after
delivery, 167 women (82.32%) responded to telephone call
and finally 167 women participated in all three point of time
for the study and were included in the analysis.
The average age of participants was 28.31±5.036 years with
range of 18-42 years. Higher number of participants had
acquired high school level education (50.3%) similarly university level (44.3%) and primary school level (5.4%). More than
half of participants (55.7%) were unemployed and 44.3% of
participants were employed. Primiparous compromise 76%
of study and 24% were multiparous. 38.9% of participant
had previous history of abortion. The abortion rate are more
common and high in China [20]. 9.6% of participant had previous of chronic illness like diabetes, hypertension, heart
diseases and others. 9.6% of women were had undergone
through artificial reproductive technique on recent pregnancy.
Majority of women gave birth by caesarean method (92.2%)
and 7.8% by normal vaginal delivery. Majority of women were
exclusively breast feeding 81.4% (n=136) and 18.6% (n=31) of
women did not breastfed. Medical and obstetrical complication
were found in 11.4% of women from recent pregnancy like
gestational diabetes, hypertension, heart disease, anemia or
other complication. Table 1 summarize Socio-demographic variables of the cases recruited in the study.
According to score all socio-demographic data and clinical
data were classed into two categories (Figure 1) to check the
correlation between them and comparison of EPDS scores
across three stages were done. Cross tabulation was done
between EPDS scores. Bivariate analysis using chi-square test
was employed to check potential correlation between each
socio-demographic data with EPDS and each EPDS score
with subsequent EPDS scores and/or associated obstetrical
complications. Chi-square test showed that younger (χ2=4.786,
df=1, p=0.029), unemployed (χ2=5.282, df=1, p=0.022), primiparous (χ2=4.258, df=1, p=0.039), less educated (χ2=4.215,
df=1, p=0.040) women are more prone to perinatal depression (Table 2).
Further Spearman’s Non-parametric correlation test was
done to check correlations between initial and subsequent
EPDS scores. EPDS 3 has positive correlation with both EPDS 1
and EPDS 2 but the correlation of EPDS 3 with EPDS 1 (χ2=3.977,
df=1, p=0.018) is stronger compared with EPDS 2 (χ2=3.977,
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Table 1. Social demographic characteristics.
Variables
Parity

Categories
Primiparous
Multiparous
Education level Primary school level
obtained
High school/college
University
Occupational
Student/ housewife
status
Private business
Employed
Unemployed
Others*
Previous H/0
No any
chronic diseases Heart diseases
Drug allergy
Diabetes with hypertension
Others*
Previous H/O
No H/O abortion
abortion
Previous H/O abortion
Mode of
Natural process
conception
Artificial reproductive
technique
Mode of feeding Breast feeding
Bottle feeding
Mode of birth
Normal vaginal
delivery
Cesarean delivery
Complication
No any
Hypertension/heart
diseases/diabetes
Age
<25
>25
M±SD= 28.31±5.036,
Range= 18-42 years
*not specified, sample number is 167

Number
127
40
9

Percentage
76
24
5.4

84
74
85
10
55
8
9
151
2
9
1
4
-102
65
151
16

50.3
44.3
50.9
6
32.9
4.8
5.4
90.4
1.2
5.4
0.6
2.4
-61.1
38.9
90.4
9.6

136
31
13

81.4
18.6
7.8

154
148
19

92.2
88.6
11.4

58
109

34.7
65.3

Figure 1. Comparison of EPDS scores across three stages.

df=1, p=0.046) (Table 3).
Binary logistic regression analysis was employed to check
the risk factors for antepartum depression. Hosmer and
Lemeshow goodness of fit showed that the regression model
employed was statistically sound for predictability (p=0.65
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Table 2. Bivariate analysis (χ2 test and Pearson chi-square test)
to establish significance of associated risk factors with perinatal
depression using third trimester EPDS score
Associated factors
Age

Pearson
df
Chi-square value
4.786
1

P-value
0.029

Parity

4.258

0.039

1

Occupational status 5.282

1

0.022

Education level

1

0.040

4.215

factors for postpartum depression. Hosmer and Lemeshow
goodness of fit showed that the regression model employed
was statistically sound for predictability (p=0.365 and Predictability percentage= 94%). Mode of birth (Wald=4.513, p=0.034,
CI=0.35-0.874), antepartum EPDS score (Wald=3.877, p=0.049,
CI=1.006-14.316) and immediate postpartum EPDS score
(Wald=4.038, p=0.044, CI=1.034-15.186) were independent
risk factors for postpartum depression (Table 5).

Discussion

In this study a total of 345 women were invited to participate
in the study but only 167 women completed the questionnaire
at all three point of time and were included in the analysis
which is quite comparable to other reports of perinatal deEPDS EPDS EPDS
1
2
3
pression [12,19,21].
With regards to the socio-demographic variables in our current
Correlation
1.000 0.012 0.184*
Coefficient
study. Average age of women participating in this study was
EPDS 1
Sig. (2-tailed) .
0.879 0.018
28.31±5.03 years is similar to 29±4 years in study by Price SK. et
N
167
167
167
al [22]. In our study we found that younger women are more
Correlation
0.012 1.000 0.154*
likely to experience perinatal depressive symptoms (p=0.029)
Coefficient
which
is similar to findings by Samantha Meltzer-Brody et al
Spearman’s rho EPDS 2
Sig. (2-tailed) 0.879 .
0.046
[23]. Several studies have shown that young adults are more
N
167
167
167
prone to psychological break down [24] compared to adults
Correlation
0.184* 0.154* 1.000
when exposed to similar level of stress [25] so further studies
Coefficient
has been done on children of antenatally depressed young
EPDS 3
Sig. (2-tailed) 0.018 0.046 .
women in a study by Raskin, M. et al [26].
N
167
167
167
Primiparitywas statistically significant factor for PND
*Correlation is significant at the 0.05 level (2-tailed).
(p=0.039) in current studysimilar to previous studies [27,28].
With experience of previous delivery there is development
and Predictability percentage=82%). Binary logistic regression of psychological coping with changes that occurs during
showed that parity (Wald=4.754, p=0.029, CI=0.059-0.860), pregnancy. So it seems obvious to have more anxious patients
and occupation (Wald=3.839, p=0.050, CI=0.159-1.000) were among primiparous women and higher chance of PND in
independent risk factors for antepartum depression (Table 4). same group of individuals.
Another regression analysis was done to find independent risk
Previous history of abortion had been proven to predisTable 3. Spearman’s Correlation between EPDS score in third
trimester, three days after delivery and one month postpartum.

Table 4. Binary Logistic Regression models examining associated factors for
perinatal depression among Chinese women during third trimester of pregnancy
(N=167).
Associated factors

B

S.E.

Wald df P-value Exp(B) C.I. 95%

Age

-0.740 0.426 3.022 1

0.082

0.477

0.207-1.099

Parity
Education level

-1.492 0.684 4.754 1
-1.441 0.802 3.225 1

0.029*
0.073

0.225
0.237

0.059-0.860
0.049-1.141

Occupational status

-0.919 0.469 3.839 1

0.050*

0.399

0.159-1.000

*p<0.05 is considered significant
Table 5. Binary Logistic Regression models examining significance of EPDS 3 with
EPDS 1, EPDS 2 and Mode of birth.
EPDS 1

B

S.E.

Wald

df

P-value

Exp(B) C.I. 95%

1.334

0.677

3.877

1

0.049*

3.795

1.006-14.316
1.034-15.186
0.035-0.874

EPDS 2

1.377

0.685

4.038

1

0.044*

3.963

Mode of birth

-1.748

0.823

4.513

1

0.034*

0.174

*p<0.05 is considered significant
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pose PND in several studies but surprisingly in current study
we found higher percentage of participants without abortion history (19.6%) had PND in comparison with previous
history of abortion (16.9%). Though, this rise was statically
insignificant it can be assumed that the previous abortion
didn’t impact PND as majority of them were planned abortion for unplanned pregnancy or intentional female feticide
[29]. Though strict laws are being incorporated in China but
still sex-determining abortion are rampant in rural China and
same in case here in our study base.
Mothers conceiving by artificial reproductive technique
are more likely to get depression [30]. Mode of conception is
found to be insignificant with PND statistically but percentagewise women with artificial reproductive technique (25%) were
more prone to depression compared to conception by natural
process (17.8%). We had limited number of participant with
artificial reproductive technique so we could not definitely
conclude that those women conceiving by artificial reproductive technique predisposes to PND.
Mode of birth was significantly associated with EPDS score.
Chi square test after Yate’s correction showed that women
with normal delivery had higher score (Normal delivery=38%
and Cesarean delivery=16%) at 0.008 level of significance. This
may be due to the high level of pain and stress perceived by
women during normal delivery compared to cesarean delivery
with adequate epidural analgesia [31]. However, in study by
Hannah P. et al showed that delivery by cesarean method has
higher EPDS score [32].
Demographic factor having impact on EPDS 1 score didn’t
exhibit statically significant impact upon EPDS 2 and EPDS 3
but EPDS 3 score was statically co-relatable with EPDS 1 and
EPDS 2 score. EPDS 1 had stronger correlation with EPDS
3(χ2=3.977, df=1, p=0.018) compared to correlation between
EPDS 2 and EPDS 3(χ2=3.977, df=1, p=0.046) so, we can assumed that the demographic variables impacting EPDS 1
have impact on EPDS 2 and/or EPDS 3 as previous depressive
stage during antepartum tends to continue postpartum. If
the screening had been done only after the delivery, existing
risk for depression might have gone unrecognized.
Bivariate regression analysis showed that parity (p=0.029) and
occupation (0.050) were independent risk factors for development of antepartum depression. Several previous studies have
established parity and occupation as independent risk factors
for PND [33,34]. Based on this study it can be suggested that
expecting mothers should be encouraged to get engaged in
some activities if they are having ample free time. Nulliparous
women require more family and social care and support during their pregnancy. Clinicians attending woman with similar
risk factors should be encouraged for detailed screening and
counseling to prevent PND in such patients.
Bivariate regression analysis further showed that EPDS 1
(p=0.049), EPDS 2(p=0.044) and mode of birth (p=0.034) are
independent risk factors for postpartum depression.
Current study findings clearly points that antenatal screen-
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ing for depression helps to predict development of postpartum
depression. Based on these findings one can assume that
prenatal depression tends to continue in postnatal period.
Clinician attending expecting mother must be encouraged to
carry out early assessment of psychological status of expecting mother and when one find high risk factor and developing depression prenatally patient should be encouraged for
psychiatric consultation to avoid PND.

Conclusions

1) Higher EPDS score prenatally tends to persist postnatal
indicating chances of developing postpartum depression in
susceptible individuals.
2) Early screening prenatally can guide clinician for active
psychological support to susceptible cases thereby minimizing probabilityof postpartum depressions.
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