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Abstract
Aims. Intimate partner violence (IPV) is an important risk factor for perinatal depression (PND).
But IPV’s impact on the natural prognosis of PND symptoms is not well understood. We tested
two hypotheses: (1) pregnant women with IPV experiences will exhibit more severe PND symp-
toms than women without IPV experience; (2) IPV experience will impede the recovery prognosis
of PND. We also explored the contribution of IPV to PND comparing with other risk factors.
Method. The sample is comprised of 813 pregnant women followed through perinatal period
in Hunan, China. We assessed IPV experience using items from the Short Form of the Revised
Conflict Tactics Scale (CTS2S), and PND symptoms via the Edinburgh Postnatal Depression
Scale (EPSD). We conducted Linear Mixed-effects Model to compare the trajectories of PND
symptoms between victims and non-victims and a multistage Generalised Estimating
Equations Model to explore salient factors on the trajectory of PND symptoms.
Results. There were 90 participants (11.07%) who reported IPV experience in the past 12
months. With respect to physical, psychological and sexual violence, the prevalence was
4.55% (37/813), 9.23% (75/813) and 2.34% (19/813). Victims reported more severe PND
symptoms (t = 5.30, p < 0.01) and slower decreasing slope of trajectories (t = 28.89, p < 0.01).
The PND trajectory was associated with IPV experience (OR = 3.78; 95% CI 1.39–10.26), social
support (OR = 0.93; 95% CI 0.88–0.97), positive coping strategies (OR = 0.85; 95% CI 0.80–
0.91), negative coping strategies (OR = 1.25; 95% CI 1.14–1.37) and monthly income of
$0.15–$298.36 (compared to no income, OR = 0.0075; 95% CI 0.00052–0.11).
Conclusions. The findings suggest the reported prevalence of IPV is lower in Hunan than
most of the previous studies during perinatal period in other provinces of China, and IPV
victimisation is associated with increased severity and slowed prognosis of PND symptoms.
Future studies that screen for victimisation and establish its explicit mechanism to the poorer
prognosis of PND symptoms would benefit the prevention and treatment of PND.

Introduction

More than one-third (35%) of women worldwide have experienced physical and/or sexual vio-
lence at some time in their lives, with intimate partner violence (IPV) being the most common
form of violence, which indicates perpetrators are current or former intimate partners (World
Health Organization, 2012, 2013). IPV against women has been globally recognised as a severe
challenge to women’s health, safety and equity, with a lifetime prevalence ranging from 23.2 to
37.7% (García-Moreno et al., 2013). Specifically, the prevalence of IPV during the perinatal
period ranges from 1 to 35% worldwide, and can result in several significant adverse physical,
psychiatric and neurological health problems for women and newborns (Gazmararian et al.,
2000; World Health Organization, 2002, 2013; García-Moreno et al., 2005; Devries et al.,
2010; Shah and Shah, 2010; Alhusen et al., 2015; Halim et al., 2017). Due to cultural barriers,
scholars have overlooked IPV in China for decades. There are few studies reporting the preva-
lence of IPV against women during the perinatal period, with no national data available.
The most recent meta-analysis included all 13 published studies in this area among Chinese
population, and reported the overall prevalence of IPV during pregnancy was 7.7%; further-
more, none of these studies investigated the impact of IPV on the trajectory and the prognosis
of perinatal depression (PND) (Wang et al., 2017).

Among the health outcomes of IPV during the perinatal period, PND is one of the most
common long-term chronic health outcomes and a growing public health concern. This is
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due to two reasons. Depression is the sixth largest contributor to
the global burden of disease among females aged from 15 to 45
years old (Institute for Health Metrics and Evaluation, 2018).
Also, PND is often underdiagnosed and can result in a series of
adverse outcomes for women, children and families (Campbell,
2002; Bansil et al., 2010; Alhusen et al., 2015; Allbaugh et al.,
2015; Halim et al., 2017). The prevalence of PND varies from 7
to 25% during the antepartum period and 10 to 20% during the
postpartum period (Leung and Kaplan, 2009; Gelaye et al.,
2016). Comparing with the general female population, the preva-
lence of PND was higher among IPV victims ranging from 15 to
79.2% (Leung et al., 2002; Cerulli et al., 2011; Islam et al., 2017).
Many studies that have been conducted are cross-sectional and
make it difficult to assess the causal relationships between IPV
and PND. Further, both have similar adverse health outcomes,
including miscarriage, preterm delivery, antepartum haemorrhage
and low birth weight (Bansil et al., 2010; Beydoun et al., 2010;
Alhusen et al., 2015; Doyle et al., 2015; Jackson et al., 2015;
Finnbogadottir et al., 2016; Halim et al., 2017).

Recent studies among PND patients have revealed that the tra-
jectory of symptoms will alleviate over time (Ahmed et al., 2018;
Drozd et al., 2018). Of note, the trajectory of PND refers to the
longitudinal pattern of PND. However, it is not clear whether
IPV victimisation will interfere with the natural prognosis of
PND, which might be overlooked during treatments. Hence, we
designed this study to test two hypotheses: (1) pregnant women
who have experienced IPV will exhibit more severe PND symp-
toms than women without any IPV experiences; (2) IPV experi-
ence will impede the recovery prognosis of PND. We also
explored the contribution of IPV to PND comparing with other
risk factors.

Methods

Data for this study come from a larger cohort study intended to
develop a prediction model for PND in Hunan Province, central
south of China.

Sample and sampling

From September 2016 to February 2017, the parent study
recruited pregnant women by convenient sampling from two
maternal and child health care hospitals in Changsha City, the
capital city of the province, and Yiyang City, a less economically
developed area of Hunan (Hunan Bureau of Statistics, 2018). In
the recruiting period, interviewers invited all pregnant women,
who showed up at the obstetrical clinic of each hospital, to partici-
pate in the study. Once provided oral consent, interviewers would

further screen for the eligibility, and the inclusion criteria were:
(1) being 18 years old and above; (2) being within 13 weeks of ges-
tation; (3) planning to take antenatal and postpartum examina-
tions and care in the two hospitals; and 4) providing written
consent and agreeing to participate in the follow-up interviews.
All participants participated voluntarily without receiving any
financial or treatment incentives. We excluded women who
showed severe pregnancy complications or any severe mental/cog-
nitive problems that would impede them finishing the survey,
including schizophrenia, paranoia, autism, dementia and mental
retardation. We also excluded participants who did not provide
information on their IPV experiences for this analysis.

Procedure

According to the Code of National Basic Public Health Service of
China, maternal and child health care hospitals are required to
provide perinatal examinations for pregnant women seven
times: any time before the gestational week 12, during the gesta-
tional week 16–20, 21–24, 28–36 and 37 to 40, any time in the
postpartum week 1 and week 6 (National Health and Family
Planning Commission of People’s Republic of China, 2017).
Therefore, the parent study used seven time points for data collec-
tion – T1 (baseline): when participants came to the hospitals for
their first antenatal examinations (gestational week 4–12), T2
(gestational week 17–20), T3 (gestational week 21–24), T4 (gesta-
tional week 31–32), T5 (gestational week 35 till delivery), T6 (day
7 after delivery) and T7 (week 6 after delivery).

Once the participants provided written consent, experienced
and well-trained nurses would help participants complete the sur-
vey. When participants finished the survey, nurses would check if
all required fields had been completed and remind participants to
complete the missing items before participants left unless they
refused.

Assessments

As the surveys were completed after medical examinations
coupled with the length of questionnaires, the parent study col-
lected different information, except PND, which was measured
seven times, at different time points to save participants’ time
and reduce stress. The content of assessments at each time
point is showed in Table 1.

The self-reported questionnaires collected sociodemographic
information including age, education, monthly income, family
structure, first pregnancy, abortion history, smoking, drinking,
the satisfaction of current relationship, and partners’ age, educa-
tion and monthly income at the T1.

Table 1. The content of assessments at each time point

Assessments T1 T2 T3 T4 T5 T6 T7

Sociodemographic information √

The Short Form of the Revised Conflict Tactics Scale (CTS2S) √

The Edinburgh Postnatal Depression Scale (EPDS) √ √ √ √ √ √ √

The Brief Resilience Scale (BRS) √

The Simplified Coping Style Questionnaire (SCSQ) √

The Social Support Rating Scale (SSRS) √
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We adopted three items from the victimisation subscale of the
Short Form of the Revised Conflict Tactics Scale (CTS2S, Chinese
version, 2014) to investigate participants’ IPV experience at T3,
which shows good reliability and validity (Straus and Douglas,
2004; Zhang et al., 2014). Considering IPV is still seen as private
conflicts which should be discussed within the family, and it may
increase tension between participants and research staff, we first
embedded the items in the Brief Resilience Scale (BRS), and
then added positive relationship statements to increase comfort
during the survey, for example: ‘He accompanies me to do the
gestational examination and shows great attention to my test
results’. We used one item for physical violence (‘my partner
punched or kicked or beat-me-up’), one item for psychological
violence (‘my partner insulted or swore or shouted or yelled at
me’) and one item for sexual violence (‘my partner used force
to make me have sex, or my partner insisted on sex when I did
not want to or insisted on sex without a condom’). Considering
the CTS2S does not investigate a common form of psychological
violence in China, known as the ‘cold violence’ or the cold-
shoulder from partners (Wu et al., 2005), we used the statement
‘my partner used to ignore me or pay no attention to me for a
long time’. Participants who endorsed any of the four items
were considered to be IPV victims.

We used the Mandarin version of the Edinburgh Postnatal
Depression Scale (EPDS), which has shown great reliability and
validity in screening for depressive symptoms in the perinatal period,
to explore participants’ PND symptoms at each study time point
(Cox et al., 1987; Murray and Cox, 1990; Evins and Theofrastous,
1997; Lee et al., 1998; Gibson et al., 2009; Lau et al., 2010; Shrestha
et al., 2016). The total score ranges from 0 to 30, and a higher score
indicates a higher severity of PND symptoms. The Cronbach’s αs
were 0.77, 0.81, 0.81, 0.82, 0.83, 0.84 and 0.85, respectively.

We used the BRS to explore participants’ ability to recover
from stress at T3, which consists of three positive statements
and three negative statements (Smith et al., 2008). The total
score ranges from 6 to 30, and a higher score indicates a better
ability to recover from stress. The Cronbach’s α was 0.75.

We employed the Simplified Coping Style Questionnaire
(SCSQ) to explore participants’ coping strategies for dealing
with daily stress at T4, developed in China, measuring positive
and negative coping (Xie, 1998). The mean score of each subscale
indicates the tendency to use the coping strategy, a higher score
indicating a higher tendency. The Cronbach’s α was 0.84.

Participants answered the Social Support Rating Scale (SSRS)
to explore their social support at T5, which was developed and
widely used in China with great reliability and validity and was
consisted of objective social support, subjective social support
and the utilisation of social support subscales (Xiao, 1993; Liu
et al., 2008; Su et al., 2009; Xie et al., 2009). The total score ranges
from 12 to 66 with a higher score indicating a higher level of
social support. The Cronbach’s α was 0.88.

Statistical analysis

In this study, we analysed data with R (version 3.5.1) and we set
the statistical significance at 0.05 (R Core Team, 2013).

Primary analysis
The primary analysis compared the trajectory of PND symptoms
between participants with and without IPV victimisation experi-
ence. Because the perinatal examination services were not manda-
tory, pregnant women might not attend examinations during the

perinatal period or visit other service providers. As a result, there
was some missing data. We conducted a pilot analysis to compare
sociodemographic characteristics between participants with and
without missing data in EPDS, and the results indicated there
were no sociodemographic differences, including IPV experience,
between the two groups of participants. Hence, if a participant’s
EPDS score was missing in the follow-ups, we would complete
it with the LOCF (last observation carried forward) method
(Overall et al., 2009).

First, we conducted one-way ANOVA to compare the EPDS
scores at each time point between IPV victims and non-victims;
we also conducted mixed-model ANOVA to compare the differ-
ences between the two groups as a repeated measurement. To
compare the trajectories between IPV victims and non-victims,
we conducted Linear Mixed-effects Model analysis. We applied
the R package ‘psych’, ‘lm4’ and ‘lmerTest’ to perform analysis
(Bates et al., 2015; Kuznetsova et al., 2017; Revelle, 2017).

Secondary analysis
The secondary analysis explored the contribution of IPV to PND
controlling for other associated factors. The dependent variable
was repeated measured EPDS score; the independent variables
were IPV experience, resilience, coping skills and social support.
If there were any missing values of the BRS, the SCSQ and the
SSRS, we would impute the missing score with the mean score
of each scale.

The covariates were participants’ and their partners’ ages and
education levels ( junior high and below, high school, Bachelor’s
degree and master’s degree and above). We also included both
parties’ monthly income (no income, $0.15–$298.36, $298.51–
$745.90, $746.05–$1491.80 and ⩾$1491.95), family structure
(nuclear family, stem family with parents-in-law, stem family
with parents, living alone and others), first pregnancy, abortion
history, smoking and drinking history, and the satisfaction of cur-
rent relationship (satisfied, OK and not satisfied).

We used the Generalised Estimating Equations (GEE) Model
to explore the contributions of factors to the trajectory of PND
by R package ‘geepack’ (Halekoh et al., 2006). We conducted uni-
variate GEE analysis first, and then conducted multivariate GEE
analysis with the factors of significance in the univariate analysis.
We chose the Quasi-likelihood under Independence Model
Criterion (QIC) as the goodness of fit to assess models, and a
smaller value of QIC indicated a better model (Cui, 2007). We
calculated the generalised variance inflation factor (GVIF), the
GVIF^(1/2*Df) value of 2 and above indicating the multicolli-
nearity problem (Fox et al., 2007). Odds ratios (ORs) and 95%
CIs were estimated to determine the associations between factors
and the trajectory of PND symptoms.

Descriptive analysis
To compare the characteristics of IPV victims and non-victims,
we conducted one-way ANOVA for continuous variables (age,
social support, resilience and coping skills), χ2 test for categorical
variables (education, income, first pregnancy, abortion history,
smoking, drinking, satisfaction of current relationship and family
structure) and Fisher’s exact test if needed. Descriptive analysis
was conducted by R package ‘psych’ (Revelle, 2017).

Ethics

The protocol including the written consent was reviewed and
approved by the Ethics Committee of Central South University
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(No.CTXY-140002-2). During analysis, we utilised de-identified
data.

In this study, nurses would immediately calculate the EPDS
score and check for IPV experience after the survey at each
time point. At any time, if participants received a total score ⩾9
indicating a high risk for depression, we would explain the result
and help them transfer to a local psychiatrist. Meanwhile, if par-
ticipants showed any IPV experience, we would provide and
explain printed materials, including a list of helpful resources
and contact information, manuals of utilizing these resources
and an introduction of IPV.

Results

The parent study recruited 1126 participants, with 813 partici-
pants (72.2%) eligible for this study. Participants aged from 20
to 46 years, with a mean of 30.78 ± 4.39 years. A total of 550 par-
ticipants (67.65%) had received bachelor’s degree and above; 395
participants (48.59%) had monthly income ranged from $298.51
to $745.90; 576 participants (70.85%) claimed this was not their
first pregnancy; and among the 578 participants who had pro-
vided abortion history information, 407 of them (70.42%) had
an abortion before. There were 31 (3.81%) and 66 (8.12%) parti-
cipants who reported smoking and drinking, respectively. The
score of BRS ranged from 6 to 29, with a mean of 18.59 ± 2.12.
In the SCSQ, the score of positive coping ranged from 0 to 36,
with a mean of 24.30 ± 5.56; and the score of negative coping ran-
ged from 0 to 24, with a mean of 9.79 ± 3.86. The score of SSRS
ranged from 13 to 60 with a mean of 43.50 ± 6.20. There were 660
participants (81.18%) that reported satisfaction with their current
relationship and 326 participants (40.10%) were living in a
nuclear family. The age of participants’ partners ranged from 18
to 48 years, with a mean of 30.78 ± 5.01 years. Among partici-
pants’ partners, 522 of them (64.12%) had received a bachelor’s
degree and above; 352 of them (43.42%) had monthly income
ranged from $298.51 to $745.90. See Table 2 for details.

Intimate partner violence experience

Overall, 90 participants reported IPV experience in the past 12
months, with a prevalence of 11.07% (90/813). For physical,
psychological and sexual violence, the prevalence was 4.55%
(37/813), 9.23% (75/813) and 2.34% (19/813), respectively.

Comparing with non-victims, we found victims were older
(32.21 ± 4.39 v. 30.73 ± 4.37 years) and their partners were also
older (31.68 ± 5.12 v. 30.67 ± 4.99 years). The prevalence of first-
time pregnancy was lower in victims (13.64 v. 29.28%). Victims
had lower scores in the BRS (18.32 ± 2.42 v. 18.62 ± 2.08) and
in the positive sub-scale of the SCSQ (22.82 ± 5.98 v. 24.49 ±
5.48). They also had higher scores in the negative sub-scale of
the SCSQ (10.72 ± 4.49 v. 9.68 ± 3.76), indicating less resilience
to stress and were more likely to adopt negative strategies.
Victims had lower social support levels than non-victims (39.74
± 8.10 v. 43.93 ± 6.74). See Table 2 for details.

Perinatal depression symptoms and the trajectories

Among all participants, the mean score of EPDS decreased from
T1 to T6, and then slightly increased at T7. The mean scores of
EPDS were 8.60, 8.22, 7.99, 7.90, 7.87, 7.26 and 7.60, respectively.
The mixed-model ANOVA analysis did show the victims had
higher scores on the EPDS than non-victims at all time points

(F = 28.11, p < 0.01), indicating a higher level of depression symp-
toms through the whole perinatal period. See Table 3.

For victims, the mean score of EPDS increased from 10.00 at
T1 to 10.66 at T3, then decreased to 8.82 at T6, and eventually
increased to 9.21 at T7. For non-victims, the mean score of
EPDS showed a similar trajectory over time points that decreased
from 8.43 at T1 to 7.07 at T6 and slightly increased to 7.41 at T7.

We compared the trajectories of PND between victims and
non-victim, and the result showed that the trajectories were sig-
nificantly different between the two groups of pregnant women
(t = 5.30, p < 0.01). The decreasing slope for victims’ PND trajec-
tory was slower than non-victims’ (t = 28.89, p < 0.01) (Fig. 1).

The trajectory of PND and associated factors

In univariate analysis, participants’ age, education, social support,
coping skills, their partners’ age and monthly income, and IPV
experience were associated with the trajectory of PND with
p < 0.05 (Table 4). We included these factors in the multivariate
analysis (Model 1). Results showed that participants’ age and edu-
cation, and their partners’ age were not significant with a QIC of
5443. Hence, we excluded these covariates in Model 2, and the
results showed the remaining factors were all significantly asso-
ciated with PND and the QIC was 5423 (Table 5). The values
of GVIF^(1/2*Df) for IPV experience, social support, positive
and negative coping skill, and partner’s age and monthly income
were 1.03, 1.01, 1.04, 1.16, 1.17 and 1.06, respectively, indicating a
good model fitness. We found that if social support and the
incline of using positive coping strategies increased 1 unit, preg-
nant women would have 0.93 (OR = 0.93; 95% CI 0.88–0.97)
and 0.85 times (OR = 0.85; 95% CI 0.80–0.91) the risk to have
PND symptoms, respectively. Comparing with pregnant women
whose partners had no monthly income, when their partners
had monthly income ($0.15–$298.36), they had 0.0075 times
the risk to have PND symptoms (OR = 0.0075; 95% CI
0.00052–0.11). Contrarily, if the incline of using negative coping
strategies increased 1 unit, pregnant women would have about
1.25 (OR = 1.25; 95% CI 1.14–1.37) times the risk to have PND
symptoms; and if having any IPV experiences, pregnant women
would have 3.78 times (OR = 3.78; 95% CI 1.39–10.26) the risk
to have PND symptoms.

Discussion

To our knowledge, this is the first study in China to recruit a
cohort of pregnant women to explore the impact of IPV on the
trajectory and prognosis of PND symptoms. In this study, we
reported the prevalence of IPV was 11.07% in the past 12 months,
and the prevalence of physical, psychological and sexual violence
was 4.55, 9.23 and 2.34%, respectively. We also reported that IPV
experience was positively associated with the severity of PND
symptoms; victims exhibited more severe PND symptoms and
recovered more slowly from PND symptoms than non-victims.

The reported overall prevalence of IPV was lower than most of
the previous studies during the perinatal period which ranged
from 16.8 to 22.6% in Tianjing, Liaoning, Henan and Shannxi
Province, but it was higher than the reported prevalence of
6.4% in Guangdong (Fan et al., 2006; Wu et al., 2006).
Currently, IPV during perinatal period is not well understood
in China, given the limited number of studies and a wide range
of reported prevalence. The prevalence rate variation can be
explained by regional cultural beliefs that lead to different
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Table 2. Demographic characteristics of 813 participants

Characteristics Total N = 813 Victims n = 90 Non-victims n = 723 p

Age (mean, S.D.) 30.78 (4.39) 31.21 (4.51) 30.73 (4.37) <0.01

Education 0.48

Junior high and below 86 12 74

High school 176 22 154

Bachelor’s degree 477 46 430

Master’s degree and above 74 10 64

Personal monthly income*,# 0.87

No income 217 22 195

$0.15–$298.36 41 6 35

$298.51–$745.90 395 46 349

$746.05–$1491.80 118 12 106

⩾$1491.95 24 3 21

First pregnancy* 0.003

No 576 76 500

Yes 219 12 207

Abortion* 1

No 171 22 149

Yes 407 52 355

Smoking*,# 0.24

No 776 88 688

Yes 31 1 30

Drinking* 0.75

No 746 80 666

Yes 66 8 54

Resilience (mean, S.D.) 18.59(2.12) 18.32 (2.42) 18.62 (2.08) <0.01

Coping skills* (mean, S.D.)

Positive coping 24.31 (5.56) 22.82 (5.98) 24.49 (5.48) <0.01

Negative coping 9.79 (3.86) 10.72 (4.49) 9.68 (3.76) 0.016

Social support* 43.50 (6.20) 39.74 (8.10) 43.93 (6.74) <0.01

Satisfaction of current relationship*,# <0.01

Satisfied 660 58 602

OK 140 26 114

Unsatisfied 3 2 1

Family structure*,# 0.63

Nuclear family (the couple, with or without offsprings) 326 37 289

Stem family with parents-in-law 276 28 248

Stem family with own parents 112 11 101

Living along 73 7 66

Others 19 4 15

Partner’s age* 30.78 (5.01) 31.68 (5.12) 30.67 (4.99) <0.01

Partner’s education*,# 0.90

Junior high and below 92 8 84

High school 188 19 169

(Continued )
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understandings of IPV, inaccurate reporting, non-unified surveys
that vary in sensitivity and reliability, and limited samples.
Meanwhile, due to the lack of a standardised treatment protocol
for IPV among health providers in China, IPV remains a very sen-
sitive topic for both health providers and potential victims. There
is a mutual hesitancy to discuss or disclose IPV. Hence, caution is
warranted in interpreting these findings.

We believed the elevated EPDS scores among victims illu-
strated the psychological impact of IPV (Campbell and
Lewandowski, 1997; Campbell, 2002; Devries et al., 2013), and
indicated the traumatic experience was a risk factor for PND
symptoms. Consistent with previous studies, we found victims
were nearly four times likely to have more severe PND symptoms
(Bonomi et al., 2009; Ludermir et al., 2010; World Health
Organization, 2011; Melo et al., 2012). In this study, the trajectory
of PND symptoms decreased from being pregnant to delivery and
then increase after delivery regardless of IPV experience, which
was consistent with trajectory analyses of PND (Mora et al.,
2008; Christensen et al., 2011; Ahmed et al., 2018). Meanwhile,
victims showed more severe depressive symptoms and a slower
prognosis of PND symptoms. Because the prognosis could only
be observed through multi-metering at different times, evidence
from cross-sectional studies would overlook the impact on the
perinatal period; before, during and after the birth. Thus, this
study provides valuable insights for clinicians that they should
consider not only the possible bidirectional causal associations

between IPV experience and PND but also the impact of IPV
on the duration and outcomes of PND symptoms when victims’
symptoms recover more slowly than non-victims.

We noticed an increase of PND symptoms from T1 to T3 fol-
lowed by a decline till T6 among victims. To explain this peak at
T3 when we investigated IPV experience, we reviewed the survey
procedure and confirmed participants completed the EPDS before
IPV items, which excluded distress caused by the re-experience of
victimisation. Combining these findings, we suspect an IPV
experience would worsen pregnant women’s PND symptoms.
This suggests it is important to screen women with PND for
victimisation during perinatal examinations, especially at T3,
and then to provide interventions targeting IPV. This, in turn,
may improve victims’ mental health to the utmost.

We found a higher level of social support was associated with
less severity of PND symptoms. According to the Buffer Theory,
social support plays a protective role in everyday life that buffers
the stress or impact of adverse events (Cassel, 1976; Cochrane and
Stopes-Roe, 1981; Schaefer et al., 1981). Our previous studies
reported the perceived/subjective social support played a more
important role in preventing depression over other dimensions
of social support; and, overall, social support protected Chinese
women from IPV, which could indirectly protect women from
PND (Hou et al., 2015, 2018).

We believe that a specific cultural tradition that starts right
after delivery and lasts for 1 month, known as ‘zuo yue zi’ or

Table 2. (Continued.)

Characteristics Total N = 813 Victims n = 90 Non-victims n = 723 p

Bachelor’s degree 451 51 400

Master’s degree and above 71 8 63

Partner’s monthly income*,# 0.31

No income 16 3 13

$0.15–$298.36 21 0 21

$298.51–$745.90 352 35 317

$746.05–$1491.80 308 37 271

⩾$1491.95 104 12 92

Note: ‘*’ indicates missing values; ‘#’ indicates Fisher exact test.

Table 3. The comparison of EPDS scores between victims and non-victims during follow-ups

Time point Total (mean, S.D.) Victims (mean, S.D.) Non-victims (mean, S.D.) Fa p

T1 8.60 (4.00) 10.00 (3.68) 8.43 (4.00) 12.50 <0.01

T2 8.22 (4.37) 10.34 (5.09) 7.95 (4.19) 26.29 <0.01

T3 7.99 (4.20) 10.66 (4.81) 7.66 (4.00) 42.75 <0.01

T4 7.90 (4.22) 10.04 (4.85) 7.63 (4.06) 26.98 <0.01

T5 7.87 (4.27) 9.54 (4.72) 7.66 (4.16) 15.90 <0.01

T6 7.26 (4.58) 8.82 (4.62) 7.07 (4.54) 11.89 <0.01

T7 7.60 (4.72) 9.21 (4.53) 7.41 (4.70) 11.86 <0.01

Fb 28.11

p <0.01

aOne-way ANOVA test at each time point between victims and non-victims.
bMixed-model ANOVA test for repeated measurements between victims and non-victims.
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‘doing the month’, increases women’s social support. The trad-
ition requires new mothers to be confined for 1 month for recov-
ery. The new mother becomes the focus of the whole family and
must avoid showering, catching a cold, eating cold food, doing
housework (even taking care of the newborns except breast feed-
ing), outdoor activities and should strictly stay in bed and take as
much rest as possible. Women also follow the traditional Chinese
medicine diet instructions (Holroyd et al., 1997; Raven et al.,
2007). Hence, during this tradition, women could receive relief,
satisfaction and joy that buffer depressive symptoms; meanwhile,
the family’s help in daily affairs and being the focal point would
increase perceived and instrumental social support, which also
buffers depressive symptoms. This may explain the lowest EPDS
score during the first postpartum week. However, this tradition
also isolates women from daily social interactions and reduces
their activities, which could lead to the deterioration of social net-
work and physical functions at the late stage of ‘zuo yue zi’. When
this tradition ends, new mothers would take care of the newborns
and prepare to return to work, which may lead to the increased
depressive symptoms at postpartum week 6. We did not explore
the relationship between this tradition, IPV and PND in the cur-
rent study. The relationship between ‘zuo yue zi’ and IPV has not
been reported anywhere yet, and it is a common Chinese cultural
tradition. We plan to explore our hypothesis of ‘zuo yue zi’ and
PND in the future, and we encourage other researchers to explore
this as well.

We found victims were inclined to use negative coping skills
that were positively associated with PND symptoms. Women
with PND were inclined to use non-adaptive/negative coping
strategies to deal with stress during perinatal period, including
avoidance, distancing, denial, self-blame, substance use and
behavioural disengagement. These strategies were associated
with the health outcomes of IPV experience, especially PTSD,
depression, substance use and re-victimisation in return (Kocot
and Goodman, 2003; Faisal-Cury et al., 2004; Pakenham et al.,
2007; Iverson et al., 2013; Flanagan et al., 2014; Gutiérrez-Zotes
et al., 2016; Azale et al., 2018). Thus, we believe coping skills
would not only interfere with IPV experience and its health out-
comes, but also with stress and depressive symptoms.

Pregnant women with partners who had no income in this
study were more likely to develop higher levels of PND symptoms,

similar to studies in the general population that showed lower
household income was positively associated with depression
(Kahn et al., 2000; Lorant et al., 2007; Pan et al., 2008). We inter-
pret a partner with no income as unemployed or doing housework,
and under this circumstance, pregnant women would perceive
severe financial stress for household finances during the perinatal
period and in the long term. Of note, the imbalance of income
between couples and poverty was a risk factor of IPV (Jewkes,
2002; World Health Organization, 2010); thus, financial stress
could indirectly lead to PND. Further, there were 16 pregnant
women with partners who had no income, and 14 of them did
not have income either. The 14 participants were younger (28.43
± 3.82 v. 30.83 ± 4.38), less educated and had lower social support
(38.86 ± 7.50 v. 43.57 ± 6.17) than the rest of the participants.
Unfortunately, we believed the sample size of couples that had
no income was too small to explore the impact on IPV and
PND. We encourage future research to focus on this marginalised
group of pregnant women regarding their mental health, IPV
experiences as well as the relationship dynamics within the couple
and its impact on both physical and mental health.

Limitations

We recognise that there are a few study limitations worth noting.
First, during recruiting, the study did not record how many preg-
nant women we have approached and how many of them refused
to participate in the screen for eligibility. Hence it was difficult to
estimate the representativeness of the sample compared with the
population that the two hospitals served. Second, over two-thirds
of the participants and their partners received a bachelor’s degree
or higher, which were higher than the average education level in
China. Higher education level is associated with a lower risk for
IPV experience that, in return, may have an impact on the results.
Third, the parent study designed the follow-up time length from
pregnancy until 42 days postpartum. However, we could not
observe IPV’s impact on the peak time of postpartum depression
which was 2–3 months after delivery (Stuart-Parrigon and Stuart,
2014). Fourth, because we collected IPV information at T3
(gestational week 21–24), we could not differentiate the impact
of IPV that happened between T1 and T3 from that happened
before pregnancy on the trajectory of PND. We could overlook

Fig. 1. The trajectories of perinatal depression between
IPV victims and non-victims.
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Table 4. The univariate GEE analysis of perinatal depression and associated factors

Factors OR Wald

95%CI

Lower Upper

Age 0.90 6.06 0.83 0.98

Education

Junior high and below – – – –

High school 0.36 1.71 0.076 1.68

Bachelor’s degree 0.39 1.55 0.088 1.72

Master’s degree and above 0.13 4.72 0.020 0.82

Personal monthly income

No income – – – –

$0.15–$298.36 0.38 1.62 0.088 1.685

$298.51–$745.90 0.46 2.52 0.18 1.20

$746.05–$1491.80 0.48 1.06 0.12 1.92

⩾$1491.95 0.39 1.83 0.10 1.52

First pregnancy

No – – – –

Yes 4.54 0.66 0.12 174.78

Abortion

No – – – –

Yes 0.81 0.23 0.34 1.94

Smoking 2.76 0.44 0.14 55.96

Drinking 2.59 1.40 0.53 12.53

Social support 0.85 33.30 0.81 0.90

Resilience 1.08 0.35 0.83 1.42

Coping skills

Positive coping 0.85 23.90 0.80 0.91

Negative coping 1.17 8.4 1.05 1.30

Satisfaction of current relationship

Satisfied – – – –

OK 0.94 0.13 0.67 1.33

Not satisfied 0.32 0.70 0.082 1.28

Living condition

Nuclear family – – – –

Nuclear family with parents-in-law 1.42 0.60 0.58 3.49

Nuclear family with own parents 1.54 0.58 0.51 4.71

Living along 1.08 0.01 0.26 4.49

Others 0.74 0.07 0.084 6.54

Partner’s age 0.91 8.39 0.90 0.91

Partner’s education

Junior high and below – – – –

High school 0.53 1.00 0.15 1.84

Bachelor’s degree 0.97 0.00 0.33 2.81

Master’s degree and above 0.31 2.53 0.071 1.32

(Continued )
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both new and reoccurring victimisations from T3 to the post-
partum period and underestimate the impact of IPV on PND
symptoms. Thus, the results must be interpreted carefully. At
last, we understand that participants can interpret follow-up sur-
veys on depressive symptoms as caring about their feelings,

which, in return, could serve as an intervention for PND, which
might have an impact on the trajectories of PND for all
participants.

Thus, we encourage future longitudinal research to investigate
the latent trajectories of PND among women who experience IPV

Table 4. (Continued.)

Factors OR Wald 95%CI

Lower Upper

Partner’s monthly income

No income – – – –

$0.15–$298.36 0.0023 7.80 0.000033 0.16

$298.51–$745.90 0.07 1.60 0.0012 4.29

$746.05–$1491.80 0.11 1.14 0.0018 6.34

⩾$1491.95 0.03 2.97 0.00042 1.66

IPV experience

No – – – –

Yes 7.06 10.9 2.21 22.58

Table 5. The multivariate GEE analysis of perinatal depression and associated factors

Factors

Model 1 Model 2

OR Wald

95% CI

OR Wald

95% CI

Lower Upper Lower Upper

Age 0.96 0.55 0.85 1.09 – – – –

Education

Junior high and below – – – – – – – –

High school 0.64 0.41 0.16 2.55 – – – –

Bachelor’s degree 1.04 0.00 0.25 4.23 – – – –

Master’s degree and above 0.98 0.44 0.16 5.81 – – – –

Social support 0.92 9.35 0.88 0.97 0.93 8.75 0.88 0.97

Coping skills

Positive coping 0.85 26.61 0.81 0.91 0.85 25.93 0.80 0.91

Negative coping 1.25 22.89 1.14 1.37 1.25 22.67 1.14 1.37

Partner’s age 0.98 0.11 0.89 1.09 – – – –

Partner’s monthly income

No income – – – – – – – –

$0.15–$298.36 0.0082 12.99 0.00060 0.11 0.0075 12.91 0.00052 0.11

$298.51–$745.90 0.12 2.71 0.011 1.49 0.12 2.61 0.0095 1.57

$746.05–$1491.80 0.21 1.37 0.017 2.81 0.22 1.32 0.017 2.92

⩾$1491.95 0.057 4.52 0.0040 0.80 0.06 4.21 0.0041 0.88

IPV experience

No – – – – – – – –

Yes 3.78 6.92 1.40 10.26 3.78 6.67 1.39 10.26

QIC 5443 5423
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before or during the perinatal period, to explore the relationship
between victimisation and the peak of PND symptoms, and to
understand the mechanism between IPV and PND eventually.
Meanwhile, developing and applying a standardised universal
screening tool for IPV through the whole perinatal period
would benefit understanding the status in quo of IPV among
pregnant women in China, which could lay the foundation for
developing and implementing effective interventions.

Conclusion

The findings suggest the reported prevalence of IPV is lower in
Hunan than most of the previous studies during perinatal period
in other provinces of China, and IPV victimisation is associated
with increased severity and slowed prognosis of PND symptoms.
Future studies that screen for victimisation and establish its expli-
cit mechanism to the poorer prognosis of PND symptoms would
benefit the prevention and treatment of PND.

Data

The data that this manuscript is based are not available to the
public. The data from this study are under certain restrictions
according to the National Natural Science Foundation
Committee of China and always under the supervision of the
principal investigator of the study. Thus, there are access restric-
tions to the data. However, at any time, researchers can contact
the principal investigator (Wenjie Gong, gongwenjie@csu.edu.cn)
for data sharing.

Acknowledgements. We sincerely thank doctors and nurses from Hunan
Maternal and Child Health Hospital, Maternal and Child Hospital in Ziyang
District of Yiyang city, and Min Yu from Xiangya School of Public Health,
Central South University for their support.

Author contributions.
FH conceived the idea of this paper, developed the plan for analysis, performed the stat-
istical analysis and wrote the first draft. XZ provided expert knowledge on the statistical
analysis and performed analysis. CC contributed to the conception of the analyses and
provided expert knowledge on intimate partner violence. WH contributed to data
clean and database management. YM implemented data collection and cleaned the
data. WG initiated the project, designed and lead this study, monitored data collection
and provided expert knowledge on perinatal depression. All authors contributed to the
interpretation of data, revised the manuscript and approved the final version.

Financial support. This project is funded by the National Natural Science
Foundation Committee of China (Grant No.81402690 and 81773446).

Conflict of interest. None.

Ethical standards. The authors assert that all procedures contributing to
this work comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008.

References

Ahmed A, Feng C, Bowen A and Muhajarine N (2018) Latent trajectory
groups of perinatal depressive and anxiety symptoms from pregnancy to
early postpartum and their antenatal risk factors. Archives of Women’s
Mental Health 21, 689–698.

Alhusen JL, Ray E, Sharps P and Bullock L (2015) Intimate partner violence
during pregnancy: maternal and neonatal outcomes. Journal of Women’s
Health 24, 100–106.

Allbaugh LJ, Marcus SM, Ford EC and Flynn HA (2015) Development of a
screening and recruitment registry to facilitate perinatal depression research

in obstetrics settings in the USA. International Journal of Gynecology &
Obstetrics 128, 260–263.

Azale T, Fekadu A, Medhin G and Hanlon C (2018) Coping strategies of
women with postpartum depression symptoms in rural Ethiopia: a cross-
sectional community study. BMC Psychiatry 18, 41–41.

Bansil P, Kuklina EV, Meikle SF, Posner SF, Kourtis AP, Ellington SR and
Jamieson DJ (2010) Maternal and fetal outcomes among women with
depression. Journal of Women’s Health 19, 329–334.

Bates D, Maechler M, Bolker B, Walker S, Christensen RHB, Singmann H,
Dai B, Grothendieck G, Eigen C and Rcpp L (2015) Package ‘lme4’.
Convergence 12, 2.

Beydoun HA, Al-Sahab B, Beydoun MA and Tamim H (2010) Intimate part-
ner violence as a risk factor for postpartum depression among Canadian
women in the Maternity Experience Survey. Annals of Epidemiology 20,
575–583.

Bonomi AE, Anderson ML, Reid RJ, Rivara FP, Carrell D and Thompson
RS (2009) Medical and psychosocial diagnoses in women with a
history of intimate partner violence. Archives of Internal Medicine 169,
1692–1697.

Campbell JC (2002) Health consequences of intimate partner violence.
The Lancet 359, 1331–1336.

Campbell JC and Lewandowski LA (1997) Mental and physical health effects
of intimate partner violence on women and children. Psychiatric Clinics of
North America 20, 353–374.

Cassel J (1976) The contribution of the social environment to host resistance.
American Journal of Epidemiology 104, 107–123.

Cerulli C, Talbot NL, Tang W and Chaudron LH (2011) Co-occurring intim-
ate partner violence and mental health diagnoses in perinatal women.
Journal of Women’s Health 20, 1797–1803.

Christensen AL, Stuart EA, Perry DF and Le HN (2011) Unintended preg-
nancy and perinatal depression trajectories in low-income, high-risk
Hispanic immigrants. Prevention Science 12, 289–299.

Cochrane R and Stopes-Roe M (1981) Women, marriage, employment and
mental health. The British Journal of Psychiatry 139, 373–381.

Cox JL, Holden JM and Sagovsky R (1987) Detection of postnatal depression:
development of the 10-item Edinburgh Postnatal Depression Scale.
The British Journal of Psychiatry 150, 782–786.

Cui J (2007) QIC program and model selection in GEE analyses. The Stata
Journal 7, 209–220.

Devries KM, Kishor S, Johnson H, Stöckl H, Bacchus LJ, Garcia-Moreno C
and Watts C (2010) Intimate partner violence during pregnancy: analysis of
prevalence data from 19 countries. Reproductive Health Matters 18, 158–170.

Devries KM, Mak JY, Bacchus LJ, Child JC, Falder G, Petzold M, Astbury J
and Watts CH (2013) Intimate partner violence and incident depressive
symptoms and suicide attempts: a systematic review of longitudinal studies.
PLoS Medicine 10, e1001439.

Doyle M, Carballedo A and O’Keane V (2015) Perinatal depression and
psychosis: an update. BJPsych Advances 21, 5–14.

Drozd F, Haga SM, Valla L and Slinning K (2018) Latent trajectory classes of
postpartum depressive symptoms: a regional population-based longitudinal
study. Journal of Affective Disorders 241, 29–36.

Evins GG and Theofrastous JP (1997) Postpartum depression: a review of
postpartum screening. Primary Care Update for Ob/Gyns 4, 241–246.

Faisal-Cury A, Tedesco J, Kahhale S, Menezes P and Zugaib M (2004)
Postpartum depression: in relation to life events and patterns of coping.
Archives of Women’s Mental Health 7, 123–131.

Fan L, Wang S, Xiao X, Ye Z, Ye C, Zhang Z and Chen B (2006)
Comparison of domestic violence among women during pregnancy and
post partum between Henan and Guangdong Province. Maternal & Child
Health Care of China 21, 2632–2635.

Finnbogadottir H, Dykes AK and Wann-Hansson C (2016) Prevalence and
incidence of domestic violence during pregnancy and associated risk
factors: a longitudinal cohort study in the south of Sweden. BMC
Pregnancy and Childbirth 16, 228.

Flanagan JC, Jaquier V, Overstreet N, Swan SC and Sullivan TP (2014) The
mediating role of avoidance coping between intimate partner violence (IPV)
victimization, mental health, and substance abuse among women experien-
cing bidirectional IPV. Psychiatry Research 220, 391–396.

10 Fengsu Hou et al.

https://doi.org/10.1017/S2045796020000463 Published online by Cambridge University Press

mailto:gongwenjie@csu.edu.cn
https://doi.org/10.1017/S2045796020000463


Fox J, Friendly GG, Graves S, Heiberger R, Monette G, Nilsson H, Ripley B,
Weisberg S, Fox MJ and Suggests M (2007) The car package. R
Foundation for Statistical Computing.

García-Moreno C, Jansen HA, Ellsberg M, Heise L and Watts C (2005)
WHO multi-country Study on Women’s Health and Domestic Violence
Against Women: Initial Results on Prevalence, Health Outcomes and
Women’s Responses (No. 924159358X). Geneva: World Health
Organization.

García-Moreno C, Pallitto C, Devries K, Stöckl H, Watts C and Abrahams
N (2013) Global and Regional Estimates of Violence Against Women:
Prevalence and Health Effects of Intimate Partner Violence and
Non-Partner Sexual Violence. Geneva: World Health Organization.

Gazmararian JA, Petersen R, Spitz AM, Goodwin MM, Saltzman LE and
Marks JS (2000) Violence and reproductive health: current knowledge
and future research directions.Maternal and Child Health Journal 4, 79–84.

Gelaye B, Rondon MB, Araya R and Williams MA (2016) Epidemiology of
maternal depression, risk factors, and child outcomes in low-income and
middle-income countries. The Lancet Psychiatry 3, 973–982.

Gibson J, McKenzie-McHarg K, Shakespeare J, Price J and Gray R (2009)
A systematic review of studies validating the Edinburgh Postnatal
Depression Scale in antepartum and postpartum women. Acta Psychiatrica
Scandinavica 119, 350–364.

Gutiérrez-Zotes A, Labad J, Martín-Santos R, García-Esteve L, Gelabert E,
Jover M, Guillamat R, Mayoral F, Gornemann I and Canellas F (2016)
Coping strategies for postpartum depression: a multi-centric study of
1626 women. Archives of Women’s Mental Health 19, 455–461.

Halekoh U, Højsgaard S and Yan J (2006) The R package geepack for gener-
alized estimating equations. Journal of Statistical Software 15, 1–11.

Halim N, Beard J, Mesic A, Patel A, Henderson D and Hibberd P (2017)
Intimate partner violence during pregnancy and perinatal mental disorders
in low and lower middle income countries: a systematic review of literature,
1990–2017. Clinical Psychology Review 66, 117–135.

Holroyd E, Katie FKL, Chun LS and Ha SW (1997) ‘Doing the month’: an
exploration of postpartum practices in Chinese women. Health Care for
Women International 18, 301–313.

Hou F, Cerulli C, Wittink M, Caine ED and Qiu P (2015) Depression, social
support and associated factors among women living in rural China: a cross-
sectional study. BMC Women’s Health 15, 28.

Hou F, Cerulli C, Wittink MN, Caine ED and Qiu P (2018) Using confirmatory
factor analysis to explore associated factors of intimate partner violence in a
sample of Chinese rural women: a cross-sectional study. BMJ Open 8, e019465.

Hunan Bureau of Statistics (2018) Hunan statistical yearbook 2018. Beijing:
China Statistics Press. Retrieved 19 Aprial 2019, Available at http://222.
240.193.190/sjfb/tjnj/18tjnj/indexch.htm.

Institute for Health Metrics and Evaluation (2018) GBD compare. Retrieved
1 April 2019, Available at https://vizhub.healthdata.org/gbd-compare/.

Islam MJ, Broidy L, Baird K and Mazerolle P (2017) Intimate partner vio-
lence around the time of pregnancy and postpartum depression: the experi-
ence of women of Bangladesh. PLoS ONE 12, e0176211.

Iverson KM, Litwack SD, Pineles SL, Suvak MK, Vaughn RA and Resick PA
(2013) Predictors of intimate partner violence revictimization: the relative
impact of distinct PTSD symptoms, dissociation, and coping strategies.
Journal of Traumatic Stress 26, 102–110.

Jackson CL, Ciciolla L, Crnic KA, Luecken LJ, Gonzales NA and Coonrod
DV (2015) Intimate partner violence before and during pregnancy: related
demographic and psychosocial factors and postpartum depressive symp-
toms among Mexican American women. Journal of Interpersonal
Violence 30, 659–679.

Jewkes R (2002) Intimate partner violence: causes and prevention. The Lancet
359, 1423–1429.

Kahn RS, Wise PH, Kennedy BP and Kawachi I (2000) State income inequal-
ity, household income, and maternal mental and physical health: cross sec-
tional national survey. BMJ 321, 1311.

Kocot T and Goodman L (2003) The roles of coping and social support in
battered women’s mental health. Violence Against Women 9, 323–346.

Kuznetsova A, Brockhoff PB and Christensen RHB (2017) Lmertest
package: tests in linear mixed effects models. Journal of Statistical Software
82, 13.

Lau Y, Wang Y, Yin L, Chan KS and Guo X (2010) Validation of the
Mainland Chinese version of the Edinburgh postnatal depression scale in
Chengdu mothers. International Journal of Nursing Studies 47, 1139–1151.

Lee DT, Yip S, Chiu HF, Leung TY, Chan KP, Chau IO, Leung HC and
Chung TK (1998) Detecting postnatal depression in Chinese women: val-
idation of the Chinese version of the Edinburgh Postnatal Depression
Scale. British Journal of Psychiatry 172, 433–437.

Leung BMY and Kaplan BJ (2009) Perinatal depression: prevalence, risks, and
the nutrition link – a review of the literature. Journal of the Academy of
Nutrition and Dietetics 109, 1566–1575.

Leung WC, Kung F, Lam J, Leung T and Ho P (2002) Domestic violence and
postnatal depression in a Chinese community. International Journal of
Gynecology & Obstetrics 79, 159–166.

Liu J, Li F and Lian Y (2008) Investigation of reliability and validity of the
social support scale. Journal of Xinjiang Medical University 31, 1–3.

Lorant V, Croux C, Weich S, Deliège D, Mackenbach J and Ansseau M
(2007) Depression and socio-economic risk factors: 7-year longitudinal
population study. British Journal of Psychiatry 190, 293–298.

Ludermir AB, Lewis G, Valongueiro SA, de Araújo TVB and Araya R (2010)
Violence against women by their intimate partner during pregnancy and
postnatal depression: a prospective cohort study. The Lancet 376, 903–910.

Melo EF Jr., Cecatti JG, Pacagnella RC, Leite DF, Vulcani DE and Makuch MY
(2012) The prevalence of perinatal depression and its associated factors in two
different settings in Brazil. Journal of Affective Disorders 136, 1204–1208.

Mora PA, Bennett IM, Elo IT, Mathew L, Coyne JC and Culhane JF (2008)
Distinct trajectories of perinatal depressive symptomatology: evidence from
growth mixture modeling. American Journal of Epidemiology 169, 24–32.

Murray D and Cox JL (1990) Screening for depression during pregnancy with
the Edinburgh Depression Scale (EDDS). Journal of Reproductive and
Infant Psychology 8, 99–107.

National Health and Family Planning Commission of People’s Republic of
China (2017). Code of National Basic Public Health Service in National
Health and Family Planning Commission of People’s Republic of China
(Ed.), 201703. Beijing: National Health and Family Planning Commission
of People’s Republic of China.

Overall JE, Tonidandel S and Starbuck RR (2009) Last-observation-carried-
forward (LOCF) and tests for difference in mean rates of change in con-
trolled repeated measurements designs with dropouts. Social Science
Research 38, 492–503.

Pakenham KI, Smith A and Rattan SL (2007) Application of a stress and cop-
ing model to antenatal depressive symptomatology. Psychology, Health &
Medicine 12, 266–277.

Pan A, Franco OH, Wang Y, Yu Z, Ye X and Lin X (2008) Prevalence and
geographic disparity of depressive symptoms among middle-aged and
elderly in China. Journal of Affective Disorders 105, 167–175.

Raven JH, Chen Q, Tolhurst RJ and Garner P (2007) Traditional beliefs and
practices in the postpartum period in Fujian Province, China: a qualitative
study. BMC Pregnancy and Childbirth 7, 8.

R Core Team (2013) R: A language and environment for statistical computing.
Revelle WR (2017) psych: Procedures for personality and psychological research.
Schaefer C, Coyne JC and Lazarus RS (1981) The health-related functions of

social support. Journal of Behavioral Medicine 4, 381–406.
Shah PS and Shah J (2010) Maternal exposure to domestic violence and preg-

nancy and birth outcomes: a systematic review and meta-analyses. Journal
of Women’s Health 19, 2017–2031.

Shrestha SD, Pradhan R, Tran TD, Gualano RC and Fisher JR (2016)
Reliability and validity of the Edinburgh Postnatal Depression Scale
(EPDS) for detecting perinatal common mental disorders (PCMDs)
among women in low-and lower-middle-income countries: a systematic
review. BMC Pregnancy and Childbirth 16, 72.

Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P and Bernard J
(2008) The brief resilience scale: assessing the ability to bounce back.
International Journal of Behavioral Medicine 15, 194–200.

Straus MA and Douglas EM (2004) A short form of the Revised Conflict
Tactics Scales, and typologies for severity and mutuality. Violence and
Victims 19, 507–520.

Stuart-Parrigon K and Stuart S (2014) Perinatal depression: an update and
overview. Current Psychiatry Reports 16, 468.

Epidemiology and Psychiatric Sciences 11

https://doi.org/10.1017/S2045796020000463 Published online by Cambridge University Press

http://222.240.193.190/sjfb/tjnj/18tjnj/indexch.htm
http://222.240.193.190/sjfb/tjnj/18tjnj/indexch.htm
https://vizhub.healthdata.org/gbd-compare/
https://vizhub.healthdata.org/gbd-compare/
https://doi.org/10.1017/S2045796020000463


Su L, Wei B, Ling X and Tang Z (2009) Study on the reliability, validity and
norm of social support scale in Chuang peasants. Modern Preventive
Medicine 36, 4411–4413.

Wang T, Liu Y, Li Z, Liu K, Xu Y, Shi W and Chen L (2017) Prevalence of
intimate partner violence (IPV) during pregnancy in China: a systematic
review and meta-analysis. PLoS ONE 12, e0175108.

World Health Organization (2002) Violence by Intimate Partners. Geneva:
World Health Organization. Retrieved 2 November 2014, Available at
http://www.who.int/violence_injury_prevention/violence/world_report/en/
FullWRVH.pdf.

World Health Organization (2010) Preventing Intimate Partner and Sexual
Violence Against Women: Taking Action and Generating Evidence.
Geneva: World Health Organization.

World Health Organization (2011) Intimate Partner Violence During
Pregnancy: Information Sheet. Geneva: World Health Organization.

World Health Organization (2012) Understanding and Addressing Violence
Against Women. Geneva: World Health Organization. Retrieve 23 March
2019, Available at http://apps.who.int/iris/bitstream/10665/77432/1/WHO_
RHR_12.36_eng.pdf.

World Health Organization (2013) Global and Regional Estimates of
Violence Against Women: Prevalence and Health Effects of Intimate
Partner Violence and Non-Partner Sexual Violence. Geneva: World Health
Organization.

Wu J, Guo S and Qu C (2005) Domestic violence against women seeking
induced abortion in China. Contraception 72, 117–121.

Wu J, Guo S and Qu C (2006) Investigation of the relationship between
induced abortion and domestic violence against women in cities of north
China. Collecion of Women’s Studies 70, 30–32.

Xiao S (1993) Social support rating scale. Chinese Mental Health Journal
7 (Suppl), 42–46.

Xie Y (1998) Reliability and validity of the simplified Coping Style
Questionnaire. Chinese Journal of Clinical Psychology 6, 114–115.

Xie R, He G, Koszycki D, Walker M and Wen S (2009) Prenatal social sup-
port, postnatal social support, and postpartum depression. Annals of
Epidemiology 19, 637–643.

Zhang N, Gao Y, Wu R and Qiu P (2014) Validity and reliability of the short
form of the revised Conflict Tactics Scales in women suffering from domes-
tic violence in rural areas. Chinese Mental Health Journal 28, 381–384.

12 Fengsu Hou et al.

https://doi.org/10.1017/S2045796020000463 Published online by Cambridge University Press

http://www.who.int/violence_injury_prevention/violence/world_report/en/FullWRVH.pdf
http://www.who.int/violence_injury_prevention/violence/world_report/en/FullWRVH.pdf
http://www.who.int/violence_injury_prevention/violence/world_report/en/FullWRVH.pdf
http://apps.who.int/iris/bitstream/10665/77432/1/WHO_RHR_12.36_eng.pdf
http://apps.who.int/iris/bitstream/10665/77432/1/WHO_RHR_12.36_eng.pdf
http://apps.who.int/iris/bitstream/10665/77432/1/WHO_RHR_12.36_eng.pdf
https://doi.org/10.1017/S2045796020000463

	The impact of intimate partner violence on the trajectory of perinatal depression: a cohort study in a Chinese sample
	Introduction
	Methods
	Sample and sampling
	Procedure
	Assessments
	Statistical analysis
	Primary analysis
	Secondary analysis
	Descriptive analysis

	Ethics

	Results
	Intimate partner violence experience
	Perinatal depression symptoms and the trajectories
	The trajectory of PND and associated factors

	Discussion
	Limitations

	Conclusion
	Data
	Acknowledgements
	References


