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ABSTRACT

Background: This study investigated the association between intimate partner violence (IPV) identified on routine
prenatal screening and perinatal outcomes for mother and infant.

Methods: Routinely collected perinatal data for a cohort of all women and their infants born in public health
facilities in Sydney (Australia) over the period 2014–2016 (N = 52,509) were analysed to investigate the risk of
adverse maternal and perinatal outcomes associated with a history of IPV. The association between an affirmative
response on prenatal IPV screening and low birth weight (LBW) < 2.5 kg, preterm birth < 37 weeks, breastfeeding
indicators and postnatal depressive symptoms (PND) was investigated in a series of logistic regression models.

Results: IPV was associated with an increased risk of PND (OR = 2.53, 95% CI 1.76–3.63), not breastfeeding at birth
(OR = 1.65, 95% CI 1.30–2.09), non-exclusive breastfeeding at discharge (OR = 1.66, 95% CI 1.33–2.07) and first post-
natal visit (OR = 1.54, 95% CI 1.24–1.91). Self-reported fear of a partner was strongly associated with an increased risk
of PND (OR = 3.53, 95% CI 2.50–5.00), and also LBW (OR = 1.58, 95% CI 1.12–2.22), preterm birth (OR = 1.38, 95% CI
1.08–1.76), lack of early initiation of breastfeeding (OR = 1.67, 95% CI 1.28–2.17), non-exclusive breastfeeding at
discharge from hospital (OR = 1.60, 95% CI 1.24–2.06) and at the first post-natal visit (OR = 1.27, 95% CI 0.99–3.04).

Conclusions: IPV reported at the time of pregnancy was associated with adverse infant and maternal health
outcomes. Although women may be disinclined to report IPV during pregnancy, universal, routine antenatal
assessment for IPV is essential for early identification and appropriate management to improve maternal and
newborn health.
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Introduction
Intimate-partner violence (IPV) is defined as physical
violence, sexual violence, stalking or psychological ag-
gression by a current or former partner. IPV affects 1 to
28% of pregnant women worldwide, with the majority of
studies indicating a prevalence of 3–9%, [1] with a
higher reported prevalence among the general popula-
tion of women (~ 30%), and a higher proportion of IPV
among lower (compared to higher) income regions [2].

IPV screening, routinely conducted in the Australian
context, [3] has been shown to increase the identifica-
tion rates of women experiencing IPV, although this
does not result in a commensurate increase in referrals
to specialist services, with the long-term health benefits
to women unknown [4]. Two recent meta-analyses have
found that women who experience IPV during preg-
nancy are at increased risk of preterm birth and low
birth weight neonates [5, 6]. Heterogeneous study find-
ings could be attributed to differences in the assessment
of IPV exposure and the selection of study populations,
with subsequent limitations to generalisability of the
findings. These previous studies have reported an associ-
ation between IPV during pregnancy and increased risk
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of preterm birth and low birth weight, but with limita-
tions relating to selection and recall bias.
Previous studies examining the impact of IPV among

non-pregnant women have been conducted in the
Australian context, and have focussed on post-
traumatic psychiatric morbidity [7] and sustained phys-
ical injuries [8, 9]. The few Australian studies that have
reported on IPV at the time of pregnancy, indicate a
weak or no association between IPV during pregnancy
and adverse birth outcomes [10–12].
In New South Wales (NSW), Australia, mandatory

routine IPV screening in prenatal clinics commenced in
2001 with the aim of increasing identification of IPV,
ensuring early specialist referral and the promotion of
strategic interventions. Accordingly, this study aims to
investigate the association between recent or current
IPV and the maternal and perinatal outcomes of postna-
tal depressive symptoms, low birth weight, preterm birth
and exclusive breastfeeding.

Methods
Data source
This study used a retrospective perinatal data set of all
live births for the period 2014–2016 (N = 52,509) in pub-
lic health facilities in Sydney Local Health District
(SLHD) and South Western Sydney Local Health Dis-
trict (SWSLHD) (a total of 7 hospitals). Maternal pre-
natal data including socio-demographic information,
history of previous pregnancies, history of maternal to-
bacco or alcohol use and history of IPV were collected
at the first prenatal care visit by qualified midwives
across both health districts. Postnatal data were collected
at the post-birth visit by qualified nurses and were
stored in the Information Management & Technology
Division (IM&TD) database of each health district. Both
prenatal and postnatal data were obtained with ethics
approval and were linked, using unique individual identi-
fiers. Ethics approvals were obtained from the South
Western Sydney Local Health District and Sydney Local
Health District Ethics Committees to conduct data link-
age provided that data remained anonymous. (Approval
numbers HREC: LNR/11/LPOOL/463; SSA: LNRSSA/
11/LPOOL/464 & Project No: 11/276 LNR; Protocol No
X17–0454 & LNR/12/RPAH/266).

Study setting
The geographic area of SWSLHD and SLHD captures
approximately 52% of the Sydney metropolitan region
and represents a population catchment of approximately
1,621,000 people. The study population captures ap-
proximately 80% of all women who had live births in the
geographic area during the study time period, excluding
those who opted to have their obstetric care delivered in
the private sector. SWSLHD and SLHD are ethnically

diverse, with more than a third of people born outside
Australia, and represents heterogeneous socio-economic
characteristics.

Intimate partner violence
The main exposure variables were (i) self-reported physical
abuse by an intimate partner in the previous 12months
and (ii) self-reported fear of a partner or ex-partner at the
time of pregnancy. This information is routinely collected
at the first obstetric care visit for women according
to the NSW Routine Domestic Violence Screening
Policy. Women are asked:

(i) “Within the last year have you been hit, slapped or
hurt in other ways by your partner or ex-partner?”

(ii) “Are you frightened of your partner or ex-partner?”

These two questions were taken from the Abuse
Assessment Screen (AAS), a brief validated screening
tool that is used extensively among pregnant women
[13]. The NSW Routine Domestic Violence Screening
questions have been shown to increase identification of
women experiencing IPV in prenatal clinics in Australia
and evaluation has shown the questions are deemed ac-
ceptable by most women [3].
IPV was categorized as a binary variable. An affirma-

tive answer for question (i) was considered to be an indi-
cator of recent IPV. An affirmative answer to question
(ii) was considered to be an indicator of current fear of a
partner or ex-partner. Women were not screened, as per
NSW Health protocol, if another person, including the
partner, was present, if the woman declined, if the
woman was not well enough to answer questions, or
where an interpreter was not available (for women
whose first language was not English) (total missing re-
sponses was 8848 (16.9%) and 9165 (17.5%) for ques-
tions (i) and (ii) respectively).

Outcome variables
A series of outcome variables were defined relating to
birth outcomes, postnatal depressive symptoms and
exclusive breastfeeding. Each outcome was selected
for their demonstrated impact on infant and childhood
physical and neurocognitive development. The outcome
data were collected according to the New South Wales
Perinatal Data Collection guidelines, which is a population-
based surveillance system covering all births in NSW public
and private hospitals, as well as home births [14].

Birth outcomes
Low birth weight (LBW) was defined as singleton birth
weight < 2.5 kg with the binary outcome being normal
singleton birth weight ≥ 2.5 kg. Premature birth was de-
fined as a live birth < 37 weeks gestation with the binary
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outcome being term birth ≥37 weeks. Gestational age at
birth was specified in the electronic neonatal record and
based on an estimation from the first day of the last
menstrual period, maternal dating ultrasound or clinical
examination of the infant as per NSW Perinatal Collec-
tion guidelines.

Breastfeeding indicators
Breastfeeding outcomes were treated as binary variables
and were derived at three-time points – initiation of
breastfeeding at the time of birth, exclusive breastfeeding
at the time of discharge from hospital and exclusive
breastfeeding at the first postnatal visit (between 0 and
6 weeks, with the first postnatal visit occurring in 0–2
weeks among approximately 66% of women). Early initi-
ation of breastfeeding was defined as the introduction of
breastmilk within the first hour of birth. Exclusive
breastfeeding was defined as infants aged 0–5 months
who received only breastmilk (including expressed
breastmilk) and included infants who required oral rehy-
dration solution or medications. Infant feeding definitions
were based on National Health and Medical Research
Council (NHMRC) infant feeding guidelines, [15] consist-
ent with the World Health Organization definitions for
assessing infant feeding practices [16]. Non-exclusive
breastfeeding was defined as infants aged 0–5months
who received other liquids such as infant formula, water
or water-based juices.

Postnatal depression
Postnatal depressive symptoms were based on the
Edinburgh Postnatal Depression Scale (EPDS) [17]
which was completed at the first postnatal visit within the
first six weeks after birth. The EPDS rates the severity of
depressive symptoms in the preceding seven days explor-
ing items such as dysphoric mood, anxiety, guilt and sui-
cidal thoughts. The number of depressive symptoms was
calculated to obtain a total score out of 30. EPDS scores
were coded as a categorical variable with scores > 12 indi-
cating significant depressive symptomatology [18]. The
EPDS is a validated screening tool within Australia, [19]
and can be applied in multiple languages [20].

Statistical analyses
The association between previous IPV and self-reported
fear of partner or ex-partner was investigated in a series
of logistic regression models for the following outcomes:
(i) low birth weight (< 2.5 kg) (ii) preterm birth (< 37
weeks) (iii) lack of initiation of breastfeeding at birth,
lack of exclusive breastfeeding at discharge from hospital
and at the first postnatal visit and (iv) postnatal depres-
sive symptoms (EPDS > 12). Univariate models investi-
gated the association between positive screening for
physical IPV or self-reported fear of partner and perinatal

outcomes, followed by multivariate models incorporating
the following confounders: antenatal depressive symptoms,
maternal age, socio-economic status, indigenous status,
maternal body mass index (BMI), alcohol consumption
during pregnancy, smoking during pregnancy, history of
antenatal medical problems and intervention at birth.

Missing data
Missing data analyses using multivariate imputation by
chained equations (MICE) [21] were conducted to inves-
tigate the potential impact of incomplete information on
study factors and confounders in a series of sensitivity
analyses (Fig. 1). MICE assumes that known characteris-
tics of participants can be used to estimate the charac-
teristics of individuals with missing data and that data
are Missing At Random (MAR) [22]. Revised measures
of association are estimated from imputed data, which
can then be compared with associations observed in the
complete case analysis. The imputed dataset was based
on the original cohort comprising complete outcome
data for each outcome of interest. All outcome and
study variables in the analysis as described above were
included in the multiple imputation modelling, as well
as additional variables available on the dataset. These
additional variables included BMI, Apgar score, language
spoken at home, hospital of birth, maternal history of
child abuse, offspring sex, baby birth weight in grams
and gestational age in weeks. Multiple imputation was
conducted using the ice command in Stata (Stata Corp,
V.14.0, College Station, TX, USA) and based on 20 mul-
tiple imputations [23]. Revised odds ratios were gener-
ated using the mim command to combine estimates
across the 20 multiply imputed datasets.

Results
The prevalence of self-reported IPV at the time of preg-
nancy was 1.8% (95% CI: 1.7–1.9%) and self-reported
fear of partner was 1.4% (95% CI: 1.3–1.5%) in the co-
hort. The prevalence of LBW was 5.9% and premature
birth was 13.8%. The prevalence of PND was 3.1%
(Table 1). The prevalence of delayed initiation of breast-
feeding at birth was 10.1%, while the prevalence of non-
exclusive breastfeeding at discharge from hospital was
10.5 and 16.2% at the first postnatal visit (Table 2).
IPV was associated with not breastfeeding at birth

(OR = 1.65, 95% CI: 1.30–2.09, P = < 0.001), non-
exclusive breastfeeding at discharge (OR = 1.66, 95% CI:
1.33–2.07, P < 0.001) and at the first post-natal visit
(OR = 1.54, 95% CI: 1.24–1.91, P < 0.001), following ad-
justment for confounders in the complete case analysis
(Table 3). IPV was associated with postnatal depressive
symptoms (OR = 2.53, 95% CI: 1.76–3.63, P < 0.001), and
to a lesser extent LBW (OR = 1.34, 95% CI: 0.97–1.85,
P = 0.077) and premature birth (OR = 1.09, 95% CI:
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0.86–1.38, P = 0.464) (Table 3). Analyses of imputed data
for missing confounders showed a similar pattern of as-
sociations, with slightly stronger associations evident be-
tween physical IPV and study outcomes.
The magnitude of associations between self-reported fear

of intimate partner at the time of pregnancy were slightly
stronger for study outcomes, compared to physical intim-
ate partner violence (Table 4). Self-reported current fear of
partner was strongly associated with postnatal depressive
symptoms (OR = 3.53, 95% CI: 2.50–5.00, P < 0.001) fol-
lowing adjustment for confounders (Table 4). Similarly,
self-reported fear of partner was associated with not initiat-
ing breastfeeding at birth (OR = 1.67, 95% CI 1.28–2.17,
P < 0.001), non-exclusive breastfeeding at discharge from
hospital (OR = 1.60, 95% CI: 1.24–2.06, P < 0.001) and at
the first postnatal visit (OR = 1.27, 95% CI: 0.99–1.64, P =
0.060), following adjustment for confounders (Table 4).
Self-reported fear of partner was associated with premature
birth (OR = 1.38, 95% CI: 1.08–1.76, P = 0.009), and LBW
(OR = 1.58, 95% CI: 1.12–2.22, P = 0.009) (Table 4). Ana-
lyses of imputed data for missing confounders showed a
similar pattern of associations between self-reported fear of
partner and study outcomes.

Discussion
This study showed an association between intimate part-
ner violence at the time of pregnancy and an increased

risk of LBW, premature birth, postnatal depressive
symptoms and delayed initiation of breastfeeding and
non-exclusive breastfeeding.
The prevalence of physical IPV experienced within the

past year by women and reported at the time of preg-
nancy in this study was 1.8% and self-reported current
fear of partner was 1.4% which is lower than the preva-
lence of IPV in pregnancy recorded in previous studies
in the United States [24–26] and Australia [10, 11, 27].
The variation in prevalence estimates can be attributed
to different measures to assess IPV exposure and differ-
ences in the ethnic and socioeconomic characteristics of
the population samples. Variation in IPV prevalence
likely reflects recall bias associated with self-reported
measures of IPV, different reference periods for report-
ing IPV (e.g. period versus lifetime prevalence measures),
and which may also be differential by socio-demographic
groups and population samples. Janssen et al., [28] con-
ducted a population-based study in Canada (N = 4750)
which used similar IPV screening questions to the
current study and found comparable prevalence for
physical IPV and self-reported fear of partner, and found
a similar association for pre-term delivery.
Findings linking IPV at the time of pregnancy and an

increased risk of LBW and premature birth are also con-
sistent with recent meta-analyses [5, 6] which showed an
association between IPV during pregnancy and LBW

Fig. 1 Flow chart of available data on self-reported domestic violence, birth outcomes, and breast feeding behaviours in Central and South
Western Sydney mothers (N = 17,564) of new born children (2014)
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and premature birth. One of the meta-analyses explored
associations between physical and sexual IPV [5] unlike
our study which did not explore sexual IPV specifically.
Many of the previous studies that showed an associ-

ation between IPV and study outcomes were cross-

sectional or case-control designs. Previous cohort studies
that showed an association also differed from the present
study, in that they were conducted in lower-income pop-
ulations, [29] recruited smaller population samples [30].
or selected population samples presenting to hospital or

Table 1 Prevalence of self-reported domestic violence and birth outcomes by study factor

Post-natal depression Low birth weight Gestational age

Cases Participants % Cases Participants % Case Participants %

Total 1272 40,558 3.1 3075 52,419 5.9 7213 52,163 13.8

Physical abuse by partner

No 826 28,596 2.9 1627 35,865 4.5 4311 35,696 12.1

Yes 33 477 6.9 41 628 6.5 84 622 13.5

Frightened of partner

No 822 28,679 2.9 1631 35,996 4.5 4314 35,823 12.0

Yes 37 394 9.4 37 497 7.4 81 495 16.4

Ante-natal depressive symptom

No 594 27,361 2.2 1524 34,381 4.4 4096 34,213 12.0

Yes 265 1712 15.5 144 2112 6.8 299 2105 14.2

Maternal age-group

< 20 years 787 27,128 2.9 1516 34,018 4.5 4013 33,859 11.9

20–39 years 60 1497 4.0 112 1911 5.9 299 1901 15.7

> 40 years 12 448 2.7 40 564 7.1 83 558 14.9

SES category

High 394 11,411 3.5 713 14,770 4.8 1765 14,692 12.0

Middle 380 14,370 2.6 794 17,478 4.5 2130 17,395 12.2

Low 85 3292 2.6 161 4245 3.8 500 4231 11.8

Australian-born

No 342 13,734 2.5 748 17,014 4.4 2042 16,913 12.1

Yes 517 15,339 3.4 920 19,479 4.7 2353 19,405 12.1

BMI category

Underweight 458 15,965 2.9 938 20,021 4.7 2291 19,949 11.5

Normal Weight 50 1711 2.9 168 2176 7.7 300 2160 13.9

Overweight 220 6687 3.3 329 8357 3.9 995 8306 12.0

Obese 131 4710 2.8 233 5939 3.9 809 5903 13.7

Ante-natal problems

No 704 24,699 2.9 1300 30,801 4.2 3510 30,646 11.5

Yes 155 4374 3.5 368 5692 6.5 885 5672 15.6

Intervention at birth

No 722 25,471 2.8 1122 31,943 3.5 3408 31,788 10.7

Yes 137 3602 3.8 546 4550 12.0 987 4530 21.8

Alcohol consumption

No 850 28,622 3.0 1648 35,919 4.6 4325 35,745 12.1

Yes 9 451 2.0 20 574 3.5 70 573 12.2

Smoking

No 486 27,018 1.8 1431 33,679 4.2 3962 33,521 11.8

Yes 73 2055 3.6 237 2814 8.4 433 2797 15.5
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police after reporting IPV [10, 31, 32]. Other cohort
studies have not shown an association between IPV at
the time of pregnancy and low birth weight and preterm
birth [33]. The present study is one of the largest

population-based cohort studies to find an association
between IPV and birth outcomes, despite its low preva-
lence in the cohort. This prevalence is likely an under-
estimate of IPV in this population, and likely reflects

Table 2 Prevalence of self-reported domestic violence and breast feeding indicators by study factor

No breastfeeding at birth No breastfeeding at discharge No breastfeeding at first postnatal visit

Cases Participants % Cases Participants % Cases Participants %

Total 4516 44,868 10.1 5213 49,527 10.5 1464 9053 16.2

Domestic violence in previous 12 months

No 826 28,596 2.9 1627 35,865 4.5 4311 35,696 12.1

Yes 33 477 6.9 41 628 6.5 84 622 13.5

Domestic violence: scared of partner

No 822 28,679 2.9 1631 35,996 4.5 4314 35,823 12.0

Yes 37 394 9.4 37 497 7.4 81 495 16.4

Ante-natal depressive symptom

No 594 27,361 2.2 1524 34,381 4.4 4096 34,213 12.0

Yes 265 1712 15.5 144 2112 6.8 299 2105 14.2

Maternal age-group

< 20 years 787 27,128 2.9 1516 34,018 4.5 4013 33,859 11.9

20–39 years 60 1497 4.0 112 1911 5.9 299 1901 15.7

> 40 years 12 448 2.7 40 564 7.1 83 558 14.9

SES category

High 394 11,411 3.5 713 14,770 4.8 1765 14,692 12.0

Middle 380 14,370 2.6 794 17,478 4.5 2130 17,395 12.2

Low 85 3292 2.6 161 4245 3.8 500 4231 11.8

Australian-born

No 342 13,734 2.5 748 17,014 4.4 2042 16,913 12.1

Yes 517 15,339 3.4 920 19,479 4.7 2353 19,405 12.1

BMI category

Underweight 458 15,965 2.9 938 20,021 4.7 2291 19,949 11.5

Normal Weight 50 1711 2.9 168 2176 7.7 300 2160 13.9

Overweight 220 6687 3.3 329 8357 3.9 995 8306 12.0

Obese 131 4710 2.8 233 5939 3.9 809 5903 13.7

Ante-natal problems

No 704 24,699 2.9 1300 30,801 4.2 3510 30,646 11.5

Yes 155 4374 3.5 368 5692 6.5 885 5672 15.6

Intervention at birth

No 722 25,471 2.8 1122 31,943 3.5 3408 31,788 10.7

Yes 137 3602 3.8 546 4550 12.0 987 4530 21.8

Alcohol intake code

No 850 28,622 3.0 1648 35,919 4.6 4325 35,745 12.1

Yes 9 451 2.0 20 574 3.5 70 573 12.2

s

No 486 27,018 1.8 1431 33,679 4.2 3962 33,521 11.8

Yes 73 2055 3.6 237 2814 8.4 433 2797 15.5
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under-reporting perhaps due to a fear that the partner
may find out that IPV has been reported, or that health
or community services may intervene.
Our finding of an association between IPV reported at

the time of pregnancy and postnatal depressive symp-
toms was consistent with previous studies. Unlike previ-
ous studies, [34–36] this strong association did not
attenuate substantially following adjustment for con-
founders (including antenatal depressive symptoms).
Antenatal depressive symptoms has also been shown in
this population sample to be associated with adverse
birth outcomes [37].
The findings that physical IPV and self-reported fear

are associated with failure to initiate and sustain exclu-
sive breastfeeding has also been previously reported [38].
This finding is in contrast to previous Australian [39]
and American [40] studies which have investigated the
association between IPV in pregnancy and breastfeeding
outcomes, but did not show a consistent association in

analyses when adjusting for confounders (ORs ~ 0.7 to
1.5). The present study found that self-reported fear of
partner at the time of pregnancy had a stronger associ-
ation with adverse outcomes compared to self-reported
physical abuse in the previous 12months. Current self-
reported fear of partner could be perceived by women to
relate to a broader range of experience of IPV which in-
cludes emotional, physical and/or sexual abuse. Com-
bined types of IPV in pregnancy have been shown to
have stronger associations with adverse perinatal out-
comes [5, 6]. Additionally, the exposure of current fear
of partner in pregnancy was more proximate to birth
outcomes, compared to the screening question of previ-
ous physical abuse, which may have increased the associ-
ations with study outcomes.
The findings of the current study have important

public health implications given that IPV is estimated to
affect a third of women worldwide. Women who experi-
ence current self-reported fear of intimate partner in

Table 3 Associations between self-reported experience of physical abuse in the past 12-months and post-natal depression, birth
outcomes, and breast feeding behaviours in South Western Sydney and Sydney Local Health Districts in 2014 (N = 17,564)

Complete case Multiple imputation.

n N % OR (95% CI) (a) P value OR (95% CI) (b) P value OR (95% CI) (a) P value OR (95% CI) (b) P value

Postnatal depressive symptom

Experience of domestic violence

No 826 28,596 2.9 1.00 1.00 1.00 1.00

Yes 33 477 6.9 2.50 (1.74–3.58) < 0.001 2.53 (1.76–3.63) < 0.001 3.11 (2.28–4.24) < 0.001 3.11 (2.28–4.24) < 0.001

Low birth weight (< 2500 g)

Experience of domestic violence.

No 1627 35,865 4.5 1.00 1.00 1.00 1.00

Yes 41 628 6.5 1.47 (1.07–2.03) 0.019 1.34 (0.97–1.85) 0.077 1.70 (1.32–2.20) < 0.001 1.57 (1.21–2.02) 0.001

Gestational age (< 37 weeks)

Experience of domestic violence.

No 4311 35,696 12.1 1.00 1.00 1.00 1.00

Yes 84 622 13.5 1.14 (0.90–1.43) 0.279 1.09 (0.86–1.38) 0.464 1.32 (1.06–1.64) 0.014 1.26 (1.02–1.57) 0.035

No early initiation of breast feeding

Experience of domestic violence

No 3168 31,076 10.2 1.00 1.00 1.00 1.00

Yes 88 513 17.2 1.82 (1.45–2.30) < 0.001 1.65 (1.30–2.09) < 0.001 1.90 (1.52–2.37) < 0.001 1.65 (1.31–2.07) < 0.001

Non-EBF at discharge.

Experience of domestic violence.

No 3617 34,183 10.6 1.00 1.00 1.00 1.00

Yes 103 563 18.3 1.89 (1.52–2.35) < 0.001 1.66 (1.33–2.07) < 0.001 2.01 (1.64–2.47) < 0.001 1.71 (1.39–2.12) < 0.001

Non-EBF at first post-natal visit

Experience of domestic violence

No 4633 30,895 15.0 1.00 1.00 1.00 1.00

Yes 122 518 23.6 1.75 (1.42–2.14) < 0.001 1.54 (1.24–1.91) < 0.001 1.93 (1.60–2.33) < 0.001 1.66 (1.36–2.02) < 0.001

Notes: (a): Unadjusted Odds Ratio (b): Adjusted for maternal age, socio-economic status, Indigenous status, alcohol consumption during pregnancy, smoking
during pregnancy, body mass index, history of antenatal problems, antenatal depression, and intervention during birth
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pregnancy are more likely to deliver an infant at biological
risk for premature birth or LBW, potentially leading to
poorer neurodevelopmental outcomes for children.
Women who experience IPV in pregnancy are also more
likely to experience PND. PND creates an environmental
risk for adverse neurodevelopmental outcomes by
impacting on infant attachment, feeding, behavioural
regulation and long-term cognitive development [41, 42].
Breastfeeding can be a protective factor in establishing
mother-infant attachment and other infant health out-
comes [43] but this study shows that this is less likely to
occur if IPV has been experienced perinatally.
In NSW, Australia, health professionals follow a specified

protocol on how to respond to women disclosing IPV at
the time of prenatal screening. Responses include risk as-
sessment, safety planning, information and referral to do-
mestic violence support services. Our findings would urge
health professionals to ensure evidence-based interventions
targeting antenatal depression, PND and breastfeeding

difficulties are included in perinatal care services for women
identified on prenatal IPV screening.
Evidence of the effectiveness of current interventions

in reducing and preventing domestic violence for women,
as well as impacts on maternal and infant health outcomes,
has not been clearly demonstrated [44, 45]. Barriers to pro-
viding effective responses to those experiencing IPV are
varied and may include psychiatric comorbidity, distrust of
services and lack of multi-agency collaboration. Women
experiencing IPV often access multiple agencies including
legal, police, financial, housing, child protection, health and
domestic violence services for themselves and their
children. Models of care that incorporate integrated, multi-
agency teams to provide ‘wrap-around’ services for vulner-
able mothers and infants are promising in this setting and
evaluation of these interventions for women experiencing
IPV would be worthwhile.
This study has a number of strengths. Firstly, the

cohort sample size was large and based on a community

Table 4 Associations between self-reported fear of partner or ex-partner and post-natal depression, birth outcomes, and breast
feeding behaviours in South Western Sydney and Sydney Local Health Districts in 2014 (N = 17,564)

Complete case Multiple imputation.

n N % OR (95% CI) (a) P value OR (95% CI) (b) P value OR (95% CI) (a) P value OR (95% CI) (b) P value

Postnatal depressive symptom

Fear of partner or ex-partner

No 822 28,679 2.9 1.00 1.00 1.00 1.00

Yes 37 394 9.4 3.51 (2.49–4.96) < 0.001 3.53 (2.50–5.00) < 0.001 4.06 (2.94–5.59) < 0.001 4.04 (2.93–5.58) < 0.001

Low birth weight (< 2500 g)

Fear of partner or ex-partner

No 1631 35,996 4.5 1.00 1.00 1.00 1.00

Yes 37 497 7.4 1.69 (1.21–2.38) 0.002 1.58 (1.12–2.22) 0.009 1.79 (1.36–2.35) < 0.001 1.65 (1.25–2.17) < 0.001

Gestational age (< 37 weeks)

Fear of partner or ex-partner

No 4314 35,823 12.0 1.00 1.00 1.00 1.00

Yes 81 495 16.4 1.43 (1.12–1.82) 0.004 1.38 (1.08–1.76) 0.009 1.52 (1.21–1.91) < 0.001 1.45 (1.15–1.82) 0.002

No early initiation of breast feeding

Fear of partner or ex-partner

No 3185 31,166 10.2 1.00 1.00 1.00 1.00

Yes 71 423 16.8 1.77 (1.37–2.29) < 0.001 1.67 (1.28–2.17) < 0.001 1.83 (1.46–2.30) < 0.001 1.63 (1.29–2.06) < 0.001

Non-EBF at discharge.

Fear of partner or ex-partner

No 3642 34,288 10.6 1.00 1.00 1.00 1.00

Yes 78 458 17.0 1.73 (1.35–2.21) < 0.001 1.60 (1.24–2.06) < 0.001 1.92 (1.53–2.40) < 0.001 1.69 (1.33–2.13) < 0.001

Non-EBF at first post-natal visit.

Fear of partner or ex-partner

No 4672 30,996 15.1 1.00 1.00 1.00 1.00

Yes 83 417 19.9 1.40 (1.10–1.78) 0.006 1.27 (0.99–1.64) 0.060 1.68 (1.36–2.08) < 0.001 1.45 (1.16–1.81) < 0.001

Notes: (a): Unadjusted Odds Ratio (b): Adjusted for maternal age, socio-economic status, Indigenous status, alcohol consumption during pregnancy, smoking
during pregnancy, body mass index, history of antenatal problems, antenatal depression, and intervention during birth
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sample limiting the possibility of selection bias and
allowing generalization to other Australian states and
territories. Secondly, the potential selection bias due to
missing data was investigated in a sensitivity analysis,
which showed that missing data were unlikely to have
affected the magnitude of associations substantially.
Thirdly, some of our outcome measures were based on
validated tools in our screening population (EPDS) or
were objective measures of infant health outcomes (e.g.
LBW, gestational age).
Our study has several limitations. Firstly, the method

to assess IPV exposure was based on the validated Abuse
Assessment Screen, however questions chosen for the
NSW Routine Domestic Violence Screen have not been
independently validated. Our study would support the
recommendations by Spangaro et al. [45] that a validated
screening tool for IPV in pregnancy be piloted in the
Australian population and compared to the current
screening tool. Secondly, methods to assess breastfeed-
ing were based on a combination of direct observation
by maternity unit staff and self-report. This could lead
to reporter and measurement bias in quantifying exclu-
sive breastfeeding and affect the magnitude of associa-
tions found.
Thirdly, it is likely that there are a number of un-

measured confounders that may have impacted on
study outcomes such as multi-parity, substance abuse
and experience of IPV in the postnatal period. Previ-
ous research has shown a high correlation between
IPV experienced in the prenatal and postnatal periods
[46]. Data on exposure to IPV by women are rou-
tinely collected during the postnatal period in our
study population and would be useful in future
analyses.

Conclusion
Women who report IPV at the time of pregnancy are at
increased risk for development of depressive symptoms
and their infants are at biological and environmental risk
for poorer developmental outcomes. Health profes-
sionals who identify IPV during prenatal screening
should be mindful of the likely impact of postnatal de-
pression and breastfeeding difficulties on the mother-
child dyad. For women experiencing IPV in pregnancy,
further research into multi-agency integrated care
models that provide assistance and support throughout
the perinatal period is needed.

Acknowledgements
The authors are grateful to all the health professionals in South Western
Sydney Local Health Districts and Sydney Local Health District who spent
time entering the data, and also to personnel in the Information
Management & Technology Division for the time spent on generating the
data for this analysis.

The authors would also like to acknowledge Prof. Bryanne Barnett provided
comments and suggestions on an earlier draft of this manuscript, and Dr.
Sabrina Naz for assistance in preparation of study datasets.

Authors’ contributions
KC was involved in the conception, design, interpretation of data, and drafted
the article. JE was involved in the conception and design of the study,
acquisition and interpretation of data, and critical revisions of the article. FAO
was involved in the drafting and critical revision of the article, interpretation
and analysis of data. AH and BJ were involved in the acquisition of data and
the drafting and critical revision of the article. AP was involved in the
conception and design of the article, conducted the analyses and interpretation
of the data, and critical revisions of the article. SK was involved in the drafting
and critical revision of the article. All authors have given final approval for the
article to be published, and agree to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

Funding
Not applicable

Availability of data and materials
The data that support the findings of this study are available from South
Western Sydney Local Health District and Sydney Local Health District but
restrictions apply to the availability of these data, which were used under
license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request and with
permission of the NSW Ministry of Health Data Custodian.

Ethics approval and consent to participate
Details on ethics approvals are provided in the main body of the Methods section
of the manuscript. Ethics approvals were obtained from the South Western
Sydney Local Health District and Sydney Local Health District Ethics Committees
to conduct data linkage providing data used remained anonymous. (Approval
numbers HREC: LNR/11/LPOOL/463; SSA: LNRSSA/11/LPOOL/464 & Project No: 11/
276 LNR; Protocol No X17–0454 & LNR/12/RPAH/266).

Consent for publication
Not applicable. No information on an individual person is presented in the
current study.

Competing interests
The authors declare that they have no competing interests.

Author details
1Albury Wodonga Health, Albury, New South Wales, Australia. 2Department
of Community Paediatrics, Sydney Local Health District, Croydon Community
Health Centre, Croydon, New South Wales, Australia. 3School of Women’s
and Children’s Health, The University of New South Wales, Kensington,
Sydney, New South Wales, Australia. 4Ingham Institute for Applied Medical
Research, UNSW, Liverpool New South Wales, Australia. 5Community Health
Services, Sydney Local Health District, Level 9, King George V Building,
Missenden Road, Camperdown, NSW 2050, Australia. 6Sydney Institute for
Women, Children and their Families, Camperdown, NSW 2050, Australia.
7Charles Perkins Centre, Menzies Centre for Health Policy, Discipline of Child
and Adolescent Health, and School of Public Health, University of Sydney,
Camperdown, NSW 2006, Australia. 8Translational Health Research Institute,
School of Medicine, Campbelltown Campus, Western Sydney University,
Penrith, NSW, Australia. 9Coverage and Surveillance, National Centre for
Immunisation Research and Surveillance, The Children’s Hospital at
Westmead, Locked Bag 4001, Westmead, NSW 2145, Australia. 10Healthy
People and Places Unit, South Western Sydney Local Health, Liverpool NSW,
Australia. 11Department of Community Child Health/Integrated Care, Sydney
Children’s Hospital Network, Randwick, New South Wales, Australia.

Received: 24 September 2018 Accepted: 20 September 2019

References
1. World Health Organisation. WHO multi-country study on Women's Health

and domestic violence against women: summary report of initial results on

Chaves et al. BMC Pregnancy and Childbirth          (2019) 19:357 Page 9 of 10



prevalence, Health outcomes and Women's responses. Geneva: World
Health Organisation; 2005.

2. World Health Organization. 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; 2013.

3. NSW Health. Unless They're asked: routine screening for domestic violence
in NSW Health: an evaluation of the pilot project. NSW Health Department:
Sydney; 2001.

4. O'Doherty L, Hegarty K, Ramsay J, Davidson LL, Feder G, Taft A. Screening
women for intimate partner violence in healthcare settings. Cochrane
Database Syst Rev. 2015;7:CD007007.

5. Hill A, Pallitto C, McCleary-Sills J, Garcia-Moreno C. A systematic review and
meta-analysis of intimate partner violence during pregnancy and selected
birth outcomes. Int J Gynecol Obstet. 2016;133(3):269–76.

6. Donovan BM, Spracklen CN, Schweizer ML, Ryckman KK, Saftlas AF. Intimate
partner violence during pregnancy and the risk for adverse infant outcomes: a
systematic review and meta-analysis. BJOG. 2016;123(8):1289–99.

7. Roberts GL, Lawrence JM, Williams GM, Raphael B. The impact of domestic
violence on women's mental health. Aust N Z J Public Health. 1998;22(7):
796–801.

8. Roberts GL, O'toole BI, Raphael B, Lawrence JM, Ashby R. Prevalence study
of domestic violence victims in an emergency department. Ann Emerg
Med. 1996;27(6):747–53.

9. Webster J, Sweett S, Stolz TA. Domestic violence in pregnancy. A prevalence
study. Med J Aust. 1994;161(8):466–70.

10. Meuleners LB, Lee AH, Janssen PA, Fraser ML. Maternal and foetal outcomes
among pregnant women hospitalised due to interpersonal violence: a
population based study in Western Australia, 2002-2008. BMC Pregnancy
Childbirth. 2011;11:70.

11. Watson LF, Taft AJ. Intimate partner violence and the association with very
preterm birth. Birth. 2013;40(1):17–23.

12. Quinlivan JA, Evans SF. A prospective cohort study of the impact of
domestic violence on young teenage pregnancy outcomes. J Pediatr
Adolesc Gynecol. 2001;14(1):17–23.

13. McFarlane J, Parker B. Assessing for abuse during pregnancy: severity and
frequency of injuries and associated entry into prenatal care. JAMA.
1992;267(23):3176–8.

14. Centre for Epidemiology and Evidence. New South Wales Mothers and
Babies. Sydney: NSW Ministry of Health. 2014:2016.

15. National Health and Medical Research Council. Infant feeding guidelines.
Canberra: National Health and Medical Research Council; 2012.

16. World Health Organisation. Indicators for Assessing Infant and Young Child
Feeding Practices: Part 1: Definitions: Conclusions of a Consensus Meeting
Held 6–8 November 2007 in Washington DC. USA. Geneva: World Health
Organisation; 2008.

17. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression:
development of the 10-item Edinburgh postnatal depression scale. Br J
Psychiatry. 1987;150(6):782–6.

18. Murray L, Carothers AD. The validation of the Edinburgh post-natal
depression scale on a community sample. The British journal of psychiatry :
the journal of mental science. 1990;157:288.

19. Boyce P. Stubbs R. A T The Edinburgh Postnatal Depression Scale: validation
in an Australian sample Aust N Z J Psychiatry. 1993;27:472–6.

20. Cox J, Holden J, Henshaw C. Perinatal mental Health: the Edinburgh postnatal
depression scale (EPDS) manual (2nd edn): RCPsych publications; 2014.

21. Van Buuren S, Boshuizen HC, Knook DL. Multiple imputation of missing
blood pressure covariates in survival analysis. Stat Med. 1999;18(6):681–94.

22. Sterne JAC, White IR, Carlin JB, Spratt M, Royston P, Kenward MG, et al.
Multiple imputation for missing data in epidemiological and clinical
research: potential and pitfalls. BMJ. 2009;338.

23. Spratt M, Carpenter J, Sterne JAC, Carlin JB, Heron J, Henderson J, et al.
Strategies for multiple imputation in longitudinal studies. Am J Epidemiol.
2010;172(4):478–87.

24. Berenson AB, Wiemann CM, Wilkinson GS, Jones WA, Anderson GD.
Perinatal morbidity associated with violence experienced by pregnant
women. Am J Obstet Gynecol. 1994;170(6):1760–9.

25. Silverman JG, Decker MR, Reed E, Raj A. Intimate partner violence
victimization prior to and during pregnancy among women residing in 26
U.S. states: associations with maternal and neonatal health. Am J Obstet
Gynecol. 2006;195(1):140–8.

26. Yost NP, Bloom SL, McIntire DD, Leveno KJ. A prospective observational study
of domestic violence during pregnancy. Obstet Gynecol. 2005;106(1):61–5.

27. Webster J, Chandler J, Battistutta D. Pregnancy outcomes and health care
use: effects of abuse. Am J Obstet Gynecol. 1996;174(2):760–7.

28. Janssen PA, Holt VL, Sugg NK, Emanuel I, Critchlow CM, Henderson AD.
Intimate partner violence and adverse pregnancy outcomes: a population-
based study. Am J Obstet Gynecol. 2003;188(5):1341–7.

29. Nunes MAA, Camey S, Ferri CP, Manzolli P, Manenti CN, Schmidt MI.
Violence during pregnancy and newborn outcomes: a cohort study in a
disadvantaged population in Brazil. Eur J Pub Health. 2011;21(1):92–7.

30. Gentry J, Bailey BA. Psychological intimate partner violence during
pregnancy and birth outcomes: threat of violence versus other verbal and
emotional abuse. Violence Vict. 2014;29(3):383–92.

31. Lipsky S, Holt VL, Easterling TR, Critchlow CW. Impact of police-reported
intimate partner violence during pregnancy on birth outcomes. Obstet
Gynecol. 2003;102(3):557.

32. El Kady MD, Gilbert HW, Xing HG, Smith HL. Maternal and neonatal outcomes
of assaults during pregnancy. Obstet Gynecol. 2005;105(2):357–63.

33. Alhusen JL, Lucea MB, Bullock L, Sharps P. Intimate partner violence,
substance use, and adverse neonatal outcomes among urban women.
J Pediatr. 2013;163(2):471–6.

34. Howard LM, Oram S, Galley H, Trevillion K, Feder G. Domestic violence and
perinatal mental disorders: a systematic review and meta-analysis. PLoS
Med. 2013;10(5):e1001452.

35. Ludermir AB, Lewis G, Valongueiro SA, de Araújo TVB, Araya R. Violence
against women by their intimate partner during pregnancy and postnatal
depression: a prospective cohort study. Lancet. 2010;376(9744):903–10.

36. Patel VRM, Desouza N. Gender, poverty and postnatal depression: a study of
new mothers in Goa India. Am J Psychiatry. 2002;259:43–7.

37. Eastwood J, Ogbo FA, Hendry A, Noble J. Page A. PLoS One: The impact of
antenatal depression on perinatal outcomes in Australian women; 2017.

38. Ogbo F, Eastwood J, Page A, Arora A, McKenzie A, Jaluludin B, et al.
Prevalence and determinants of exclusive breastfeeding in the early
postnatal period in Sydney, Australia. (In press). International Breastfeeding
Journal. 2017.

39. James J, Taft A, Amir L, Agius P. Does intimate partner violence impact on
women's initiation and duration of breastfeeding? Breastfeeding review.
2014;22(2):11–9.

40. Silverman JG, Decker MR, Reed E, Raj A. Intimate partner violence around
the time of pregnancy: association with breastfeeding behavior. J Women's
Health (Larchmt). 2006;15(8):934.

41. Enney K. Postpartum Depression (PPD) and Its Impact on Child
Development: An Exploration of the Attachment, Emotional, Social, and
Cognitive Outcomes of Children Exposed to PPD [Ph.D]. ProQuest
Dissertations Publishing. 2013.

42. Murray L, Fiori-Cowley A, Hooper R, Cooper P. The impact of postnatal
depression and associated adversity on early mother-infant interactions and
later infant outcome. Child Dev. 1996;67(5):2512–26.

43. Hahn-Holbrook J, Haselton M, Dunkel Schetter C, Glynn L. Does
breastfeeding offer protection against maternal depressive
symptomatology? Official Journal of the Section on Women's Health of the
World Psychiatric Association. 2013;16(5):411–22.

44. Jahanfar S, Janssen PA, Howard LM, Dowswell T. Interventions for
preventing or reducing domestic violence against pregnant women.
Cochrane Database Syst Rev. 2013;2.

45. Spangaro JM, Ruane J. Health Interventions for Famiy and Domestic
Violence: A Literature Review for NSW Kids and Families: University of NSW
School of Social Sciences; 2014 [Available from: http://www.health.nsw.gov.
au/kidsfamilies/protection/Documents/health-interventions-for-family-and-
domestic-violence.pdf.

46. Flach C, Leese M, Heron J, Evans J, Feder G, Sharp D, et al. Antenatal
domestic violence, maternal mental health and subsequent child behaviour:
a cohort study. BJOG Int J Obstet Gynaecol. 2011;118(11):1383–91.

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

Chaves et al. BMC Pregnancy and Childbirth          (2019) 19:357 Page 10 of 10

http://www.health.nsw.gov.au/kidsfamilies/protection/Documents/health-interventions-for-family-and-domestic-violence.pdf
http://www.health.nsw.gov.au/kidsfamilies/protection/Documents/health-interventions-for-family-and-domestic-violence.pdf
http://www.health.nsw.gov.au/kidsfamilies/protection/Documents/health-interventions-for-family-and-domestic-violence.pdf

	ABSTRACT
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Data source
	Study setting
	Intimate partner violence
	Outcome variables
	Birth outcomes
	Breastfeeding indicators
	Postnatal depression
	Statistical analyses
	Missing data

	Results
	Discussion
	Conclusion
	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

