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Abstract

Background: Postpartum depression was associated with maternal suffering and diminished functioning, increased
risk of marital conflict as well as adverse child outcomes. Perceived social support during pregnancy was associated
with postpartum depression among women. However, its causal relationship remains unclear. Therefore, we
prospectively evaluate the association between perceived social support during early pregnancy and postpartum
depressive symptoms.

Methods: We prospectively examined whether perceived social support during early pregnancy affected depressive
symptoms at 6 weeks postpartum in a cohort of 3310 women. Perceived social support and postpartum depression
were assessed by ENRICHD Social Support Instrument (ESSI) and the postpartum Edinburgh Postpartum Depression
Scale (EPDS), respectively. Prevalence of postpartum depressive symptoms was 11.4% (EPDS cutoff210). As a test of
heterogeneity of association in subpopulations, logistic regression models were performed to analyze the
association between social support and postpartum depressive symptoms in strata which were defined by the
potential confounder candidates. After multiple imputation, multivariable logistic regression was performed to
assess the effect of social support on postpartum symptoms in individual items and total score. Two models were
built. Model | adjusted for the variables associated with social support or postpartum depression and changed the
association estimates by 210%. Model Il adjusted for all variables that may be related to social support or
postpartum depression.

Results: Significant associations between low perceived social support and postpartum depressive symptoms was
found(Model | odds ratio: 1.63, 95% confidence interval: 1.15, 2.30; Model Il odds ratio: 1.77, 95% confidence interval:
1.24-2.52). Stratified analyses showed that there was little evidence of heterogeneity of association in
subpopulations by basic characteristics of participants.

Conclusions: These findings suggest that early intervention may be able to help protect against depression
symptoms at 6 weeks postpartum.
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Background

Postpartum depression (PPD), one of the most common
complications of childbearing, affects 5.5-25% of women
within 4-8 weeks of giving birth in China [1-5]. It is re-
lated to maternal suffering and diminished functioning
[6], increased risks of marital conflict in addition to ad-
verse child outcomes including impaired behavioral,
emotional, cognitive development and physical health in
the children [7, 8]. Maternal suicide and infanticide may
be extreme outcomes of PPD [9, 10]. Although it may
naturally recover, women with postpartum depression
may still suffer from depression beyond the first year
after delivery, even after 2years [11]. Compared with
mothers who did not see a psychiatric doctor in a hos-
pital and/or use antidepressants previously, women who
went to see a psychiatric doctor in a hospital and/or use
antidepressants after first birth have a higher risk of re-
currence of postpartum depression after the second
child. [12]. Recurrent major depression with history of
PPD in Han Chinese women is typically chronic and se-
vere [13]. Therefore, it is important to identify the po-
tential protective or risk factors for postpartum
depression in Chinese women.

Although the association between perceived social
support and postpartum depression has been investi-
gated in previous studies, social support and depressive
symptoms were simultaneously examined in the postpar-
tum periods in many studies [1, 4, 14, 15]. A few studies
have used prospective cohort design [16—18]. Three pro-
spective studies in Asia investigated the association be-
tween social support during pregnancy and postpartum
depression. One study in Japan (N = 877) suggested that
satisfaction with social support during pregnancy was
not a significant factor of maternal postpartum depres-
sion [16]. One study in China (N =534) showed that low
levels of subjective support were relevant to PPD [17].
The other study in China (N =240) suggested that low
perceived social support received during pregnancy did
not predict the risk of postpartum depression [18]. Nu-
merous factors are known to be associated with postpar-
tum depression, such as sleep quality and health status
[19-21]. However, no previous studies have investigated
these factors.

The effect of perceived social support during preg-
nancy on postpartum depressive symptoms remains con-
troversial. Therefore, we performed a large prospective
study (N =2546) to evaluate the association between
perceived social support during pregnancy and postpar-
tum depressive symptoms in a Chinese population.

Methods

Subjects and procedures

The Shanghai Birth Cohort recruited women, from 2013
to 2016, who visited antenatal clinics based in Shanghai,
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China [22]. Our research staff recruited women who
came for booking for prenatal care 6 maternity hospitals.
They were informed of the purpose of this project and
the procedures involved. The 6 maternity hospitals
where we recruited participants were located in 4 clus-
ters. Two clusters are in the urban setting, one cluster in
semi-rural area, and one cluster in suburban area. The
inclusion criteria are as follows: women who were at
least 20 years old; Registered residents of Shanghai with
no plan to move out of Shanghai for the next two years;
the period of pregnancy was less than 16 weeks; had
planned to deliver in the recruiting hospitals. Exclusion
criteria included history of bipolar disorder, depression,
schizophrenia or other psychotic illnesses. During the
time of the face-to-face interview, a trained interviewer
filled in a standardized questionnaire by requiring the
participants to answer the questions regarding demo-
graphic characteristics, health-related behaviors, psycho-
social health, reproductive and medical history. The data
regarding demographic characteristics, health-related be-
haviors, reproductive and medical history was collected
before the 16th of week of gestation. The depression
symptoms were assessed at 6 weeks postpartum. Written
informed consent was obtained from each participant
prior to their participation. The study was approved by
the local ethical committee. Data from both the prenatal
and postpartum components are used in this analysis.
Out of the 3310 expectant mothers during early preg-
nancy recruited into the Shanghai Birth Cohort Study,
3299 women were eligible after excluded history of bipo-
lar disorder, depression, schizophrenia or other psychotic
illnesses.

As shown in Table 1, we excluded 210 subjects out
of 3299 women, who have incomplete answers on
ESSI and 543 subjects on EPDS. 2546 women were
included for investigating the association between per-
ceived social support during pregnancy and depressive
symptoms at 6 weeks postpartum in the final analysis.
Compared with the total 3299 women, 2546 women
were slightly younger on average (28.8 vs. 29.0 years
old, p =0.04) (Table 1).

Perceived social support assessment

Perceived social support was assessed before the 16th of
week of gestation with the ENRICHD Social Support In-
strument (ESSI). The full-length ESSI is a 7-item self-
report survey [23], which measured the four defining at-
tributes of social support: the emotional, instrumental,
informational, and appraisal (Please see Additional file 1
for the details of the ESSI). For this study, we examined
perceived social support and thus omitted marital status
and instrumental support from the overall ESSI assess-
ment (items 4 and 7). We used the 5-item scale in which
the items were about general feelings of being loved and
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Table 1 Comparisons of basic characteristics of included
participants and total participants

Included (n = 2546)

Total (n =3299) P *

Mean £ SD
Age (years) 288+38 290+3.7 0.04
BMI (kg/m?) @ 214+30 215+36 0.53
N (%)

Ethnicity 0.57
Han 2515 (99.0) 3243 (98.9)
Others 26 (1.0) 40 (1.2)

Economic status 0.94
Difficult/careful/loan 306 (12.3) 373(12.2)
Fair 1747 (70.0) 2125 (69.6)
Good 444 (17.8) 554 (18.2)

Education (years) 0.66
<12 258 (10.2) 314 (9.6)
12-15 1970 (77.5) 2546 (77.6)
>15 313(123) 422 (12.9)

Parity b 040
Nulliparous 2138 (84.0) 2760 (83.7)
Parous 408 (16.0) 539 (16.3)

Health status 083
Fair/poor/very poor 578 (22.8) 729 (234)
Good 1530 (60.3) 1869 (60.0)
Very good 429 (16.9) 515 (16.5)

Sleep quality 068
Fair/poor/very poor 1292 (50.8) 1602 (51.4)
Good/very good 1250 (49.2) 1514 (48.6)

Smoking 1
No 2530 (99.7) 3255 (99.7)
Yes 8(0.3) 10 (0.3)

Alcohol use 1
No 523 (90.8) 2311 (90.9)
Yes 53(9.2) 231 (9.1)

* t-test for continuous variables, chi-square test for categorical variables

a BMI: body mass index calculated by height and weight

b: except parity variable are complete, missing data of others does not count
in cells

valued rather than instrumental support. After excluding
items 4 and 7 as indicated by the ENRICHD protocol
(Version ~ 7.0:  https://biolincc.nhlbi.nih.gov/studies/
enrichd/), the response options of the remaining 5 items
(1, 2, 3, 5, and 6) ranged from 1 (none of the time) to 5
(all of the time). The scores of the 5 items were summed
up as a total score ranging from 5 to 25, with higher
scores indicating greater perception of support. This 5-
item scale was highly correlated with the 7-item version
[24]. Dichotomous scoring was created to determine the
degree of social support (low or high). Using the criteria
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of the ENRICHD protocol (Version 7.0), low perceived
social support was defined as a score <3 in terms of at
least 2 items and a total score of <18. In this study, in-
ternal consistency (Cronbach’s alpha) of the Chinese ver-
sion of the 5-item ESSI was 0.803.

Assessment of depression symptoms at 6 weeks
postpartum

The Edinburg Postnatal Depression Scale (EPDS) [25]
was used to assess postpartum depressive symptoms at
6 weeks after childbirth, which contained a total of 10
items. The scale assessed the woman’s mood during the
past week. Each item was scored on a four-point Likert
scale (0-3). A total score ranging from 0 to 30 points
was calculated by summing across items. The Chinese
version of EPDS showed satisfactory psychometric prop-
erties. Dichotomous scoring was created to determine
postpartum depression. The cut-off point was defined as
more than 10 to screen postpartum depressive symp-
toms among Chinese women with a specificity of 86%
and a sensitivity of 82% [3]. Studies show that the Chin-
ese version of EPDS had good validity [3].

Selection of confounders

Factors that were reported to be associated with per-
ceived social support or postpartum depression in
previous research and factors adjusted for in previous
studies were considered as potential confounder can-
didates [4, 6]. This includes sociodemographic vari-
ables such as age at pregnancy (<25, 26-30, 31-35,
and 36+ years), women’s education (< 12, 12-15, 16+
years), and self-assessment of economic status (difficult/
careful/loan, fair, good). Pregnancy-related characteristics
and health indicators included were: parity (nulliparous,
parous), pre-pregnancy body mass index (categories: < 18.5,
18.5-23.9, 24.0-27.9, >28) calculated by height and weight,
self-assessment of the past month’s health status before 16
weeks’ gestation (fair/poor/very poor, good, very good), self-
assessment of the past month’s sleep quality before 16
weeks’ gestation (fair/poor/very poor, good/very good),
smoking status (no, yes) and alcohol use (no, yes). A factor
was considered as a confounder if it was associated with
perceived social support and postpartum depression (using
Chi-square analysis) and if it changed the estimate of the
association by >10% in the logistic regression model I. We
adjusted all potential confounder candidates in the logistic
regression model II.

Statistical analysis

Continuous variables were expressed as mean + standard
deviation, and categorical variables as percentage. The t-
test and the chi-square test were used to compare con-
tinuous and categorical differences between the included
and total population, respectively. Chi-square test or
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Fisher’s exact test was also performed among the women
(n =2546) who completed both the ESSI and the EPDS
to describe sample characteristics of potential covariates
and perceived social support.

At least one variable was missing in 103 of the 2546
women. To address missing covariate data, under as-
sumed mechanism of missing at random, multiple im-
putation (MI) was conducted via R (Version R 3.3.1 GUI
1.68 Mavericks build) which allowed incorporation of all
participants into multivariable models. As opposed to
single imputation, it allows for the statistical uncertainty
in the imputation [26]. We used MI based on the
chained equations approach (MICE) to handle the miss-
ing data. All potential confounder variables shown above
used in the multivariable model in addition to other var-
iables that provided information for the imputation were
contained in the multiple imputation models (eg. the
education level of husband).

Multivariable logistic regression was performed after
MI to assess the effect of social support as a categorical
variable (low or high) and each item of ESSI as a cat-
egorical variable (None/A little/Some, most, all) on post-
partum symptoms with adjustment for confounders
(model I) and all variables (model II) (Table 3). When
each item of ESSI was analyzed as categorical variable,
we further conducted a trend test. Logistic regression
modeling was utilized to calculate odds ratios (ORs) and
95% confidence intervals (ClIs).

We used stratified analyses to evaluate effect modi-
fication by confounders. Logistic regression models
were performed to analyze the association between
social support and postpartum depressive symptoms
in strata which were defined by confounders. For the
investigation of the modification of social support ef-
fects by confounders, stratum x social support inter-
action terms was introduced into the model.

All statistical analyses were performed with the R Stu-
dio (Version 1.0.136) and R (Version R 3.3.1 GUI 1.68
Mavericks build) for mac. The reliability was performed
using Statistical Package for Social Sciences (SPSS, ver-
sion 23.0) for Mac. All analyses were set at p < 0.05 for a
two-tailed test of statistical significance.

Results

Association of social support during early pregnancy with
depressive symptoms at 6 weeks postpartum

Among the total 2546 women, 287 (11.4%) had postpar-
tum depressive symptoms. Approximately two-thirds of
women’s age ranged from 20 to 30 years old. According
to the classification standard of BMI of China [27, 28],
424 (16.7%) women were overweight and obese. The
majority (89.8%) were well educated, who had attended col-
lege. 2138 (84.0%) women were primiparous. A higher pro-
portion of women with postpartum depressive symptoms
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were from a population who felt bad about the economic
status, the health level or sleep quality (Table 2). Women
with depressive symptoms at 6 weeks postpartum were
more likely to receive lower social support and to have
alcohol-use in addition to having lower economic status,
health level or sleep quality according to self-assessment.

The analysis of multivariable logistic regression after
MI showed that lower social support during early preg-
nancy was associated with 62% increased risk of devel-
oping postpartum depressive symptoms for model I
(OR: 1.63; 95% CI: 1.15-2.30) and 77% increased risk of
developing postpartum depressive symptoms for model
II (OR: 1.77; 95% CI: 1.24-2.52). At the same time, for
each sub-item analysis, we found that low perceived so-
cial support in different aspects was associated with in-
creased risk of PPD and that the less women perceive
support in different aspects, the higher the risk of post-
partum depression (p for trend <0.001) (Table 3). As
shown in Table 4, there was little evidence of the modifi-
cation effect of social support by confounders.

Discussion

We have performed the largest prospective study in a
Chinese population to investigate the association be-
tween perceived social support during pregnancy and
postpartum depressive symptoms. We found that lower
perceived social support in pregnancy was associated
with higher risk of depressive symptoms at 6 weeks
postpartum.

The effect of perceived social support during preg-
nancy on PPD has been examined by the previous stud-
ies, but only a few conducted cohort studies. However,
most of them did not measure the depressive state at the
time of evaluation or investigate sleep quality [19, 21]
and health status that are associated with postpartum
depression. Poor sleepers may feel more pessimistic [29]
and thereby underestimate their own social support sta-
tus. Therefore, it is essential to evaluate perceived social
support during pregnancy with taking sleep quality into
account at the same time.

In our study, the results show inverse associations
between perceived social support and postpartum
depressive symptoms, while two previously cohort
studies suggested that they were not significantly as-
sociated. Morikawa et al. [16] evaluated the associ-
ation between pregnant women’s satisfaction with
social support by using satisfaction subscales of the
Japanese version of the abbreviated Social Support
Questionnaire (J-SSQ). The results demonstrated that
satisfaction with social support during pregnancy was
not significantly associated with the postpartum
depression identified by EPDS. However, they did not
investigate some factors that are known to be
associated with postpartum depression, such as sleep
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Table 2 Characteristics of women by EPDS, n = 2555

Total EPDS p*
n (%) <10 (n =2259) 210 (n =287)
n (%) n (%)
Age (years) * 0.50
<=25 471 (20.8) 421 (89.4) 50 (10.6)
26-30 1314 (59.2) 1161 (88.4) 153 (11.6)
31-35 594 (26.3) 522 (87.9) 72 (12.1)
> =36 150 (6.6) 138 (92) 12 (8)
BMI (kg/m?) © 065
<185 379 (15.0) 330 (87.1) 49 (12.9)
185-239 1726 (68.3) 1534 (88.9) 192 (11.1)
240-279 333 (13.1) 298 (89.5) 35(10.5)
228 91 (3.6) 83 (91.2) 8 (8.8)
Ethnicity 053
Han 2520 (99.0) 2237 (88.8) 283 (11.2)
Others 26 (1.0) 22 (84.6) 4(154)
Economic status <0001
Difficult/careful/loan 306 (12.3) 248 (81.0) 58 (19.0)
Fair 1747 (70.0) 1561 (89.4) 186 (10.6)
Good 444 (17.7) 411 (92.6) 33 (74)
Education (years) © 040
<12 258 (10.2) 232 (89.9) 26 (10.1)
12-15 1970 (77.5) 1753 (89.0) 217 (11.0)
>15 313 (123) 271 (86.6) 42 (134)
Parity 0.048
Nulliparous 2138 (84.0) 1886 (88.2) 252 (11.8)
Parous 408 (16.0) 373 (914) 35 (86)
Health status " <0001
Fair/poor/very poor 578 (22.8) 467 (80.8) 111 (19.2)
Good 1530 (60.3) 1382 (90.3) 148 (9.7)
Very good 429 (16.9) 401 (93.5) 28 (6.5)
Sleep quality ¢’ <0001
Fair/poor/very poor 1292 (50.8) 1093 (84.6) 199 (15.4)
Good/very good 1250 (49.2) 1162 (93.0) 88 (7.0)
Smoking " 0.23
No 2530 (99.7) 2247 (88.8) 283 (11.2)
Yes 8(03) 6 (75) 2(25)
Alcohol use ' 0.003
No 2311 (90.9) 2066 (89.4) 245 (10.6)
Yes 231 (9.1) 189 (81.8) 42 (18.2)
Social support <0.001
Low 279 (11.0) 223 (79.9) 56 (20.1)
High 2267 (89.0) 2036 (89.8) 231 (10.2)

BMI: body mass index calculated by height and weight

2 Missing data on 17 women; ° Missing data on 17 women; € Missing data on 5 women; ¢ Missing data on 49 women; ¢ Missing data on 5 women; f Missing data on 9 women;
9 Missing data on 13 women; " Missing data on 8 women; ' Missing data on 4 women

J Economic status, Health status, Sleep quality were self-assessed by participants

" Calculated by chi-square test except for ethnicity and Smoking which were calculated by Fisher’s exact test

quality. In the present study, logistic regression ana-
lysis was performed treating them as confounders. Li
et al. [18] obtained similar results but again did not
investigate some factors that are known to be

associated with postpartum depression. Our results
are similar to the earlier prospective study where they
found inverse associations between perceived social
support and postpartum depressive symptoms [30].
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Table 3 Association between total score and individual item scores of perceived social support during early pregnancy and

postpartum depressive symptoms

PPD/ Crude OR Adjusted OR (95%Cl)
Non-PPD (95%c) Model It Mode It
Perceived social support
low 56/223 221 (1.59-3.08) 1.63 (1.15-2.30) 1.77 (1.24-2.52)
high 231/2036 Reference Reference Reference
Item 1
None/A little/Some 74/353 220 (1.61-3.00) 1.62 (1.16-2.26) 1.73 (1.24-2.42)
Most 87/584 1.56 (1.17-2.09) 1.40 (1.04-1.90) 1.36 (1.00-1.85)
All 126/1322 Reference Reference Reference
p for trend <0.001
[tem 2
None/A little/Some 81/436 2.09 (1.54-2.85) 1.58 (1.14-2.20) 1.59 (1.14-2.22)
Most 99/617 1.81 (1.35-242) 1.65 (1.23-2.24) 1.60 (1.18-2.16)
All 107/1206 Reference Reference Reference
p for trend <0.001
ltem 3
None/A little/Some 26/88 262 (1.64-4.18) 1.89 (1.16-3.07) 2.00 (1.22-3.29)
Most 52/321 1.43 (1.03-2.00) 1.32 (0.94-1.85) 1.22 (0.87-1.73)
All 209/1850 Reference Reference Reference
p for trend <0.001
ltem 5
None/A little/Some 48/179 251 (1.76-3.58) 1.85 (1.27-2.70) 2.05 (1.40-3.01)
Most 63/431 1.37 (1.01-1.86) 1.20 (0.87-1.65) 1.17 (0.85-1.62)
Al 176/1649 Reference Reference Reference
p for trend <0.001
[tem 6
None/A little/Some 76/363 2.05 (1.51-2.77) 1.57 (1.14-2.16) 1.64 (1.19-2.28)
Most 72/537 1.31 (0.97-1.77) 1.19 (0.87-1.63) 1.17 (0.85-1.60)
Al 139/1359 Reference Reference Reference
p for trend <0.001

1 model | Perceived social support, Item 2, 5, 6: adjustment for health state, sleep quality, economic status; Item 1: adjustment for health state, BMI, sleep quality,

economic status; Item 3: adjustment for health state, sleep quality

# model II: adjustment for age, education, BMI, health state, sleep quality, economic status, smoking state, alcohol use, parity, ethnicity

However, most of them did not investigate sleep qual-
ity and health status that are associated with postpar-
tum depression. Variation in assessments and time
points of social support and postpartum depression
makes it difficult to compare results across studies.
There are several strengths in this study. First, this
is the largest prospective study that has investigated
the association between social support and postpar-
tum depression symptoms. Second, we investigated
sleep quality and health status that are associated
with postpartum depression. People with poor sleep
may feel depressed and think they are receiving low
social support. Third, women with previous psychi-
atric illness were excluded, which were assessed by

asking if women had ever been diagnosed with bipo-
lar disorder, depression, schizophrenia or other psych-
otic illnesses. Finally, depression is a chronic disease
and long-term exposure may have a large impact on
it. Therefore, studying exposure at early stage may be
important for preventing postpartum depression. Sev-
eral limitations of our study should be considered.
First, we have assessed women’s history of depression,
but have not measured the depressive state at the
time of evaluation. Depressed individuals are more
pessimistic and tend to underestimate the social sup-
port they perceive. Furthermore, depression is closely
related to postpartum depression. The recent state of
depression should be included as a covariate in the
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Table 4 Association between social support and postpartum depressive symptoms in strata defined by the potential confounder

candidates
n (%) OR (95% Cl) * P for effect modification
Economic status 0.83
Difficult/careful/loan 355 (134) 1.89 (1.00-3.57)
Fair 1796 (67.9) 144 (0.92-2.28)
Good 493 (18.6) 1.28 (0.36-4.57)
Health level 0.59
Fair/poor/very poor 587 (22.9) 1.33 (0.81-2.18)
Good 1539 (60.0) 1.82 (1.07-3.09)
Very good 438 (17.1) 1.95 (0.53-7.07)
Sleep quality 0.51
Fair/poor/very poor 1292 (50.8) 1.49 (0.99-2.26)
Good/very good 1250 (49.2) 1.74 (0.90-3.37)
Inf: infinity

* Calculated by logistic regression for the association between social support and postpartum depressive symptoms

future research models. Second, sleep quality and health
status have been assessed with self-assessment questions
which were not a standard and valid questionnaire for
data analysis. Last but not least, we assessed postpartum
depressive symptoms using the EPDS which is a method
of identifying possible postpartum depression but not a
tool for ascertaining the diagnosis.

Conclusion
We observed that women with lower perceived social
support during pregnancy may have an increased risk of
depressive symptoms after childbirth. Early intervention
may be able to prevent depression symptoms at 6 weeks
postpartum.

Additional file
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Abbreviations

Cl: confidence interval; EPDS: Edinburgh Postpartum Depression Scale;

ESSI: ENRICHD Social Support Instrument; J-SSQ: Japanese version of the
abbreviated Social Support Questionnaire; MI: multiple imputation; OR: odds
ratio; PPD: postpartum depression

Acknowledgements
Not applicable.

Authors’ contributions

YG, JZ and DC generated data, conceived and designed original study,
performed analyses, interpreted data and drafted the manuscript. RX, JS and
XG assisted in interpretation of data and revised the manuscript. XX, FY, WG,
HH, JZ and YT assisted in revised the manuscript. All authors read and
approved the final manusctipt.

Funding

This study was partly funded by the Shanghai Municipal Commission of
Health and Family Planning (GWIII-26) and Shanghai Jiao Tong University
985 Fund and was supported by the National Human Genetic Resources
Sharing Service Platform (2005DKA21300), by Shanghai Birth Cohort, National

Science Foundation of China (NSFC) grant (81601106 to Xiong R.), by
Shanghai Youth Eastern Scholar (QD 2015006), and by National Basic Science
Research Program (Ministry of Science and Technology of China)
(2014CB943300). The funding bodies were not involved in the design of the
study in collection, analysis, or interpretation of data or in writing the
manuscript.

Availability of data and materials
The datasets analyzed during the current study are not publicly available but
are available from the corresponding author on reasonable request.

Ethics approval and consent to participate

This study was approved by Xinhua Hospital Ethics Committee Affiliated to
Shanghai Jiao Tong University School of Medicine. All participants signed a
written informed consent in the study at the time of recruitment.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no conflict of interest.

Author details

"Ministry of Education-Shanghai Key Laboratory of Children’s Environmental
Health, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine,
1665 Kongjiang Road, Shanghai 200092, China. “Department of Neurology,
East Hospital, Tongji University School of Medicine, Shanghai 200120, China.
3Department of Medical Psychology, Xinhua hospital affiliated to Shanghai
Jiao Tong University School of Medicine, Shanghai, China.

Received: 24 August 2018 Accepted: 19 June 2019
Published online: 29 July 2019

References

1. Gao L, Chan SW, Mao Q. Depression, perceived stress, and social support
among first-time Chinese mothers and fathers in the postpartum period.
Res Nurs Health. 2009;32(1):50-8.

2. Lee D, Yip A Chiu H, Leung T, Chung T. A psychiatric epidemiological study
of postpartum Chinese women. Am J Psychiatry. 2001;158(2):220-6.

3. Lee DTS, Yip SK, Chiu HFK, Leung TYS, Chan KPM, Chau IOL, Leung HCM,
Chung TKH. Detecting postnatal depression in Chinese women: validation
of the Chinese version of the Edinburgh postnatal depression scale. Br J
Psychiatry. 1998;172(5):433-7.

4. Leung SS, Martinson IM, Arthur D. Postpartum depression and related
psychosocial variables in Hong Kong Chinese women: findings from a
prospective study. Res Nurs Health. 2005,28(1):27-38.


https://doi.org/10.1186/s12888-019-2188-2

Gan et al. BMC Psychiatry

20.

21.

22.

23.

24.

25.

26.

27.
28.

(2019) 19:232

Wang SY, Jiang XY, Jan WC, Chen CH. A comparative study of postnatal
depression and its predictors in Taiwan and mainland China. Am J Obstet
Gynecol. 2003;189(5):1407-12.

Feldman R, Granat A, Pariente C, Kanety H, Kuint J, Gilboa-Schechtman E.
Maternal depression and anxiety across the postpartum year and infant
social engagement, fear regulation, and stress reactivity. J Am Acad Child
Adolesc Psychiatry. 2009;48(9):919-27.

Gelaye B, Rondon MB, Araya R, Williams MA. Epidemiology of maternal
depression, risk factors, and child outcomes in low-income and middle-
income countries. Lancet Psychiatry. 2016;3(10):973-82.

Letourneau NL, Dennis C-L, Benzies K, Duffett-Leger L, Stewart M,
Tryphonopoulos PD, Este D, Watson W. Postpartum depression is a family
affair: addressing the impact on mothers, fathers, and children. Issues Ment
Health Nurs. 2012;33(7):445-57.

Kamperman AM, Veldman-Hoek MJ, Wesseloo R, Robertson Blackmore E,
Bergink V. Phenotypical characteristics of postpartum psychosis: a clinical
cohort study. Bipolar Disord. 2017;19(6):450-7.

Weng S-C, Chang J-C, Yeh M-K, Wang S-M, Chen Y-H. Factors influencing
attempted and completed suicide in postnatal women: a population-based
study in Taiwan. Sci Rep. 2016,6:25770.

Stewart DE, Vigod S. Postpartum Depression. N Engl J Med. 2016;375(22):
2177-86.

Rasmussen MH, Stram M, Wohlfahrt J, Videbech P, Melbye M. Risk,
treatment duration, and recurrence risk of postpartum affective disorder in
women with no prior psychiatric history: a population-based cohort study.
PLoS Med. 2017;14:21002392.

Yang F, Gardner CO, Bigdeli T, Gao J, Zhang Z, Tao M, Liu Y, Li Y, Wang G,
Shi J, et al. Clinical features of and risk factors for major depression with
history of postpartum episodes in Han Chinese women: a retrospective
study. J Affect Disord. 2015;183:339-46.

Webster J, Nicholas C, Velacott C, Cridland N, Fawcett L. Quality of life and
depression following childbirth: impact of social support. Midwifery. 2011;
27(5):745-9.

Zhang Y, Jin S. The impact of social support on postpartum depression: the
mediator role of self-efficacy. J Health Psychol. 2016;21(5):720-6.

Morikawa M, Okada T, Ando M, Aleksic B, Kunimoto S, Nakamura Y, Kubota
C, Uno Y, Tamaji A, Hayakawa N, et al. Relationship between social support
during pregnancy and postpartum depressive state: a prospective cohort
study. Sci Rep. 2015;5:10520.

Xie R-H, He G, Koszycki D, Walker M, Wen SW. Prenatal social support,
postnatal social support, and postpartum depression. Ann Epidemiol. 2009;
19(9):637-43.

Li'Y, Long Z, Cao D, Cao F. Social support and depression across the
perinatal period: a longitudinal study. J Clin Nurs. 2017,26(17-18):2776-83.
Okun ML, Sleep and postpartum depression. Current opinion in psychiatry.
2015;28(6):490-6.

Zubaran C, Foresti K, Schumacher MV, Amoretti AL, Thorell MR, Muller LC.
The correlation between postpartum depression and health status. Matern
Child Health J. 2010;14(5):751-7.

Lawson A, Murphy KE, Sloan E, Uleryk E, Dalfen A. The relationship between

sleep and postpartum mental disorders: a systematic review. J Affect Disord.

2015;176:65-77.

Zhang J, Tian Y, Wang W, Ouyang F, Xu J, Yu X, Luo Z, Jiang F, Huang H,
Shen X. Cohort profile: the Shanghai birth cohort. Int J Epidemiol. 2019;
48(1)21-21g.

Vaglio J Jr, Conard M, Poston WS, O'Keefe J, Haddock CK, House J, Spertus
JA. Testing the performance of the ENRICHD social support instrument in
cardiac patients. Health Qual Life Outcomes. 2004;2:24.

Mitchell PH, Powell L, Blumenthal J, Norten J, Ironson G, Pitula CR,
Froelicher ES, Czajkowski S, Youngblood M, Huber M, et al. A short social
support measure for patients recovering from myocardial infarction: the
ENRICHD social support inventory. J Cardpulm Rehabil. 2003;23(6):398-403.
Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression.
Development of the 10-item Edinburgh postnatal depression scale. Br J
Psychiatry. 1987;150:782-6.

Li P, Stuart EA, Allison DB. Multiple imputation: a flexible tool for handling
missing data. Jama. 2015;314(18):1966~7.

Wu Y. Overweight and obesity in China. BMJ. 2006;333(7564):362-3.

Zhou B-F, Cooperative Meta-Analysis Group of the Working Group on
Obesity in C. Predictive values of body mass index and waist circumference
for risk factors of certain related diseases in Chinese adults--study on

29.

30.

Page 8 of 8

optimal cut-off points of body mass index and waist circumference in
Chinese adults. Biomed Environ Sci. 2002;15(1):83-96.

Lau EY, Hui CH, Lam J, Cheung SF. Sleep and optimism: a longitudinal study
of bidirectional causal relationship and its mediating and moderating
variables in a Chinese student sample. Chronobiol Int. 2017;34(3):360-72.
Lara MA, Navarrete L, Nieto L. Prenatal predictors of postpartum depression
and postpartum depressive symptoms in Mexican mothers: a longitudinal
study. Arch Womens Ment Health. 2016;19(5):825-34.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Subjects and procedures
	Perceived social support assessment
	Assessment of depression symptoms at 6&thinsp;weeks postpartum
	Selection of confounders
	Statistical analysis

	Results
	Association of social support during early pregnancy with depressive symptoms at 6&thinsp;weeks postpartum

	Discussion
	Conclusion
	Additional file
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

