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ABSTRACT
Objective To investigate mental and physical health of
mothers exposed to recent and early postpartum intimate
partner violence (IPV) in the 10 years after having their first
child.
Design Prospective pregnancy cohort study.
Setting Women were recruited at six metropolitan public
maternity hospitals in Melbourne, Australia and followed
up at 1, 4 and 10 years post partum.
Study measures Exposure to physical and/or emotional
IPV was measured using the Composite Abuse Scale at 1,
4 and 10 years. At 10-year follow-up, mothers reported on
physical and mental health, and functional health status.
Participants 1507 first-time mothers enrolled at mean of
15 weeks’ gestation.
Results One in three women experienced IPV during the
10 years after having their first child. Women experiencing
recent IPV (19.1%) reported worse physical and mental
health than women not reporting IPV. Compared with
women not reporting IPV, women experiencing recent
IPV had higher odds of poor functional health status (Adj
OR=4.5, 95% CI 3.2 to 6.3), back pain (Adj OR=2.0, 95% CI
1.4 to 2.9), incontinence (Adj OR=1.8, 95% CI 1.2 to 2.6),
depressive symptoms (Adj OR=4.9, 95% CI 3.2 to 7.5),
anxiety (Adj OR=5.1, 95% CI 3.0 to 8.6) and post-traumatic
stress symptoms (Adj OR=7.2, 95% CI 4.6 to 11.1) at 10
years. Women with past IPV at 1 and/or 4 years (15.7% of
the cohort) also had higher odds of physical and mental
health problems. There was evidence of a gradient in
health outcomes by recency of exposure to IPV.
Conclusions Both recent and past exposure to IPV are
associated with poor maternal physical and mental health
10 years after a first birth. Health services and advocacy
organisations providing support to women need to be
aware of the consistent relationship between IPV and a
range of physical and mental health conditions, which may
persist even after IPV appears to have ceased.

INTRODUCTION
Intimate partner violence (IPV) is a global
public health and human rights issue.1 The

Strengths and limitations of this study
►► Strengths of this study include: recruitment of a

community sample of first-time mothers in early
pregnancy, the longitudinal design and low attrition
of study participants.
►► Twelve-month period prevalence of intimate partner
violence (IPV) was assessed at three timepoints using a well-validated multidimensional measure.
►► We used standardised measures of physical and
mental health, with appropriate cut-off scores for
identifying clinically significant symptoms in community samples.
►► Selective attrition of the cohort is likely to have biased prevalence estimates for IPV and mental and
physical health outcomes downwards, but is unlikely to have affected exposure–outcome associations.
►► We used a composite variable combining experiences of physical and psychological IPV to represent
exposure to violence, which may mask differences
in the experiences of women exposed to different
types of IPV.

WHO defines IPV as ‘behaviour within an
intimate relationship that causes physical,
sexual or psychological harm, including
acts of physical aggression, sexual coercion, psychological abuse and controlling
behaviours’ by a partner or ex-partner and
notes the particular vulnerability of childbearing women.2 The WHO multicountry
study on women’s health and domestic
violence found that between 15% and 71%
of ever-partnered women experience physical and/or sexual violence by a current or
former partner at some stage in their lives.1
Several systematic reviews show that women
abused by an intimate partner are more
likely to experience depression, anxiety,
post-
traumatic stress symptoms, self-
harm

Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891

1

BMJ Open: first published as 10.1136/bmjopen-2020-040891 on 21 December 2020. Downloaded from http://bmjopen.bmj.com/ on December 5, 2022 by guest. Protected by copyright.

Open access

and sleep disorders.3–8 IPV has also been shown to be
associated with poor physical health, including poor
functional health status, chronic pain, gynaecological
problems, gastrointestinal problems and other chronic
medical conditions.6 9–12 A seminal US case–control study
showed that women abused by an intimate partner were
more likely to experience a variety of physical health
problems including: headaches, back pain, sexually
transmitted infections, vaginal bleeding, vaginal infections, pelvic pain, urinary tract infections, abdominal
pain and digestive problems.13 Other studies have found
associations with chronic pain,14 15 increased use of pain
medication10 16 17 and poor functional health status.18 19
These health issues and subsequent health services use
result in a high burden of disease, especially for women
of childbearing age when IPV is very common.20
While there is clear evidence of associations between
exposure to IPV and poor physical and mental health,
research on the implications of IPV for women’s physical and mental health remains an important area of
inquiry for several reasons. First, many studies examining associations between IPV and women’s health
are cross-
sectional, and thus unable to elucidate the
temporal relationship of violence exposure and health
outcomes.21 22 Second, population-
based longitudinal
studies which include measures of IPV commonly report
retrospective data on lifetime exposure11 14 23 and/or
data on recent exposure to IPV.24 25 Few population-
based studies report prospective data on IPV collected
over more than two waves of follow-
up.26–30 Within
these studies, long-term follow-up including repeated
measurement of IPV extending over periods greater
than 5 years is rare.27 30 Third, as noted by Bacchus et
al, there has been a tendency for studies to focus on
mental health outcomes, and hence, less is known
about physical health or comorbid physical and mental
health symptoms in the context of IPV.3 Finally, synthesis
is complicated by differing definitions of IPV and use
of non-
standardised measures, particularly in older
28 31 32
studies.
To our knowledge, there are no prospective mother and child cohort studies that have examined
women’s experiences of IPV and associated patterns of
maternal mental and physical health concurrently, with
follow-up beyond 36 months post partum.
Drawing on prospectively collected exposure and
outcome data from an Australian cohort of first-
time
mothers, the objectives of this study are: (1) to determine
the prevalence of recent, past and any exposure to IPV from
birth to 10 years post partum; (2) to compare patterns of
physical and mental health 10 years after having a first
child among mothers reporting exposure to IPV at any
stage during the 10 years after the birth with mothers not
reporting exposure to IPV during this time period; and
(3) to examine patterns of maternal physical and mental
health problems 10 years after a first birth by timing of
exposure to IPV (recent exposure vs past exposure).
2

METHODS
Study design
The study methods have been described in detail elsewhere.32 Briefly, women booking to give birth at six metropolitan public hospitals in Melbourne, Australia between
2003 and 2005 were invited to take part in a longitudinal
study of maternal health. To be eligible for the study,
women needed to be: nulliparous; ≥18 years; <24 weeks’
gestation at enrolment, and sufficiently fluent in English
to complete study questionnaires and interviews. In all
hospitals, women were mailed an invitation package
which included: a plain language information sheet,
letter of invitation, a consent form, baseline questionnaire
and a reply-paid envelope for returning the questionnaire and consent form. At two hospitals, study staff also
provided information to women at booking clinics, and
at another, study staff attended prenatal education classes
to distribute information about the study. This meant
some women received multiple invitations to take part. In
the initial phase of the study, women were invited to take
part in several waves of follow-up from pregnancy to 18
months post partum. Women who joined the study were
subsequently invited to take part in extended follow-up
after second and subsequent births and when their first
child was 4 and 10 years of age.
Intimate partner violence
Exposure to IPV was assessed at 1 year, 4 years and 10
years post partum using the Composite Abuse Scale
(CAS).33 The CAS was specifically designed and validated
as a measure of different patterns of IPV as distinct from
couple conflict.33–36 The short 18-item version of the CAS
(used at 12 months post partum) and longer 30-item
version (used at 4 and 10 years) include items asking
about emotional abuse (eg, ‘blamed me for their violent
behaviour’, ‘tried to keep me from seeing my family’) and
physical abuse (eg, ‘pushed, grabbed or shoved me’, ‘beat
me up’) by a current or former partner. Women are asked
to indicate how often these actions have happened in the
previous 12 months: never, once, several times, once per month,
once per week or daily (scored 0–5). Women were categorised as experiencing IPV if they scored ≥1 for physical
abuse items and/or ≥3 for emotional abuse items.33
Maternal physical health
Functional health status at 10 years post partum was
assessed using the Medical Outcomes Study 36-item Short
Form Health Survey (SF-36) Physical Health Component
Summary (PCS) score.37 38 The physical health component score was calculated and transformed as described
in the manual, then age standardised in line with Australian female population data.39 40 This produced Australian population weighted component score ranging from
0 to 100, with a standardised population mean of 50 and
SD of 10. The SF-36 PCS is reported divided into three
categories: excellent (>1 SD above the mean), average
(within 1 SD above or below the mean) and poor (>1 SD
below the mean). In addition, women were asked to rate
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their health as excellent, very good, good, poor or very poor.
Responses were dichotomised as ‘excellent/very good’
versus ‘good, poor or very poor’.
Urinary and faecal incontinence at 10 years post
partum were measured using standardised instruments
matching internationally accepted symptom definitions.41 42 Following standardised terminology endorsed
by the International Continence Society at the time
of designing the study, women were defined as having
urinary incontinence if they reported stress, urge or
mixed incontinence, and as having faecal incontinence if
they experienced leakage of liquid or solid stool.43 Other
physical health problems such as extreme tiredness,
back pain and severe period pain were assessed using a
symptom checklist devised by the study investigators to
assess common maternal health problems. Women were
asked to indicate whether they had experienced any
of the health problems listed in the last 3 months, with
response options of never, rarely, occasionally and often. For
the purpose of analysis, responses were dichotomised to
compare women responding ‘occasionally’ or ‘often’ to
those who said that they ‘never’ or ‘rarely’ experienced
each symptom. Women were also asked to indicate
whether they were currently experiencing any of a list of
common medical conditions, including: asthma, heart
disease, high blood pressure and diabetes.
Maternal mental health
Mental health at 10 years post partum was assessed using
the Center for Epidemiological Studies Depression Scale
(CES-D), the Beck Anxiety Inventory (BAI) and the Post-
Traumatic Stress Disorder Checklist–Civilian version
(PCL-C). The CES-D is a 20-item measure designed to
assess depressive symptoms in the general population.44
We used the cut-off score of ≥20 which has been found to
have good sensitivity and specificity for identifying major
depressive disorder in community samples.45 The BAI is
a 21-item measure originally developed to differentiate
anxiety symptoms from depression.46 We used the recommended cut-
off score of ≥16 for identifying clinically
significant anxiety symptoms.46 47 The PCL-C is a 17-item
scale that has been shown to have good reliability and
diagnostic accuracy for identifying post-traumatic stress
symptoms matching the Diagnostic and Statistical Manual
of Mental Disorders, fourth edition criteria.48–50 The cut-
off score of ≥35 was selected as the optimal cut-point for
use in community samples.51 In addition, use of psychotropic medication (antidepressants or anti-anxiety medication) was assessed by asking women to report on the use
of medications in the previous month (yes/no). Finally,
thoughts of self-harm were assessed based on responses to
item 10 of the Edinburgh Postnatal Depression Scale.52 53
Sociodemographic characteristics
Social characteristics including maternal age, relationship status, country of birth and education were collected
at study enrolment. Further information regarding study
measures is available in previous papers.27 32
Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891

We were mindful of potential risks to women of participation in research asking about IPV and mental health,
and took appropriate steps to ensure women’s safety.
These included: giving women the option to receive questionnaires at a private mail box or alternative address
to ensure that mail would not be opened by anyone
other than the participant; following up women to offer
support and referral when it was apparent that women
were isolated and/or lacking support to deal with IPV or
mental health issues. In addition, we opted not to include
direct questions about IPV in the baseline questionnaire
completed in early pregnancy as we could not be confident that the initial invitation package containing the
baseline questionnaire would not be read by women’s
partners.
Patient and public involvement
Study
procedures,
information
materials,
self-
administered questionnaires and interview schedules
were piloted with a small group of women (n>20) to
assess acceptability and relevance, and to ensure that any
problems relating to the clarity of instructions and explanations were sorted out prior to commencing each stage
of follow-up. Feedback from pilot participants informed
final selection of study measures. We maintain a study
website and distribute study newsletters once or twice per
year to all participants, including pilot study participants.

ANALYSIS
Data were analysed using Stata V.16.54 Participant characteristics at study enrolment were compared with routinely
collected data for nulliparous women giving birth as
public patients in the state of Victoria during the study
period in order to assess the representativeness of the
sample in relation to key demographic and obstetric
characteristics. Twelve-month period prevalence of exposure to IPV was calculated for three time periods: the 1st,
4th and 10th years. Data were then combined to provide
measures of: exposure to IPV at any of these three time periods,
recent exposure (experiences of IPV during the 12 months
prior to 10-year follow-up, irrespective of whether IPV had
been reported previously) and past exposure (defined as
exposure to IPV during the first and/or fourth year post
partum, but not during the 12 months prior to 10-year
follow-up).
Univariable and multivariable logistic regression was
used to assess associations between exposure to IPV
during the 10 years after giving birth to a first child and
functional health status, prevalence of physical health
problems, medical conditions and mental health problems at 10 years post partum. In addition, we conducted
a second set of regression analyses to assess associations
between recent and past exposure to IPV and the same
health outcome measures at 10 years post partum. Data
are presented as adjusted ORs and 95% CIs adjusting
for potential confounding by maternal age (for a priori
reasons related to the impact of ageing on physical
3
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health) and education (as a marker of socioeconomic
status during pregnancy).
Analyses were initially conducted as complete case
analyses and then repeated using multiply imputed
data to account for selective attrition over time. Forty
data sets were imputed using chained equation modelling. The imputation model included variables associated with attrition, variables significantly associated
with outcome variables at 10-year follow-up (eg, depressive symptoms, anxiety symptoms, post-traumatic stress
symptoms), and variables included in multivariable
models (ie, maternal age, education). Patterns of
association between variables were similar in analyses
with multiple imputation and complete case analyses,
but different prevalence estimates were obtained.
For example, the prevalence of recent and past IPV
was 13.9% and 15.8%, respectively, in complete case
analyses and 19.1% and 15.7% in imputed data. The
point prevalence of depressive symptoms at 10 years
was 15.4% in complete case analyses and 18.5% in
imputed data. As imputed data are more likely to give
a robust picture of prevalence of IPV and mental and
physical health symptoms at 10-year follow-up, results
are presented using multiply imputed data (n=1507).
RESULTS
Study participants
A total of 1507 women met eligibility criteria and were
enrolled in the study in early pregnancy (mean gestation=15.0 weeks, SD=3.1, range 6–24 weeks). We estimate that around one in three women who received an
information package enrolled in the study. Comparison of participant characteristics with routinely
collected data for all nulliparous women ≥18 years
giving birth as public patients in the state of Victoria in
the study period showed that the sample was representative in terms of method of birth, infant birth weight
and gestation. Younger women (18–24 years, 14.1%
vs 29.8%) and women born overseas of non-English
speaking background (16.2% vs 21.5%) were under-
represented. The mean age of study participants at
the time of giving birth was 30.9 years (SD=4.8 years,
range 18–50 years). In early pregnancy, the majority of
women were living with their partner (60.7% married,
34.6% cohabiting). Additional information regarding
participant characteristics at study enrolment is available in previous publications.32 55
Participation in phase 1 (from pregnancy to 18
months post partum) was as follows: 1507 in early pregnancy (mean of 15 weeks’ gestation); 1431 (95.0%) at
3 months; 1400 (92.9%) at 6 months; 1357 (90.0%) at
12 months; and 1327 (88.1%) at 18 months post partum
(see figure 1). Eighty-
nine percent of the original
cohort (n=1345) consented to take part in extended
follow-up. Of these, 1102 women (73.1% of the original
cohort) took part in 4-year follow-up and 952 (63.2%
of the original cohort) completed 10-year follow-up.
4

Figure 1 Flowchart of study participation.115 women
delivered <32 weeks; all percents calculated using total
cohort (phase 1 n=1507, phase 2 n=1345.

Selective attrition occurred across waves of the study.
Younger women, those in receipt of a government
benefit as their main source of income, women who
did not have tertiary qualifications, women born overseas of non-English speaking background and women
who reported IPV in the early years of the study were
less likely to complete 10-year follow-up (see online
supplemental table 1).
Exposure to IPV
One in three women in the cohort (34.8%, 95% CI
31.8% to 37.7%) reported IPV involving a current or
former intimate partner between the birth of their
first child and their child turning 10 years of age
(see table 1). Just under one in five women (19.0%)
reported IPV in the first 12 months post partum, 20.5%
in the year prior to 4-year follow-up and 19.1% in the
year prior to 10-year follow-up. Applying study definitions, 19.1% of women reported recent IPV and 15.7%
past IPV. Almost two-thirds of women who reported
Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891
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recent exposure had also reported IPV in earlier waves
of follow-up (65.1%).

to IPV (in the first 12 months, 4th or 10th year post
partum) and women’s mental health 10 years after a
first birth. One in four women (26.4%) in the cohort
reported experiencing depressive, anxiety and/or post-
traumatic stress symptoms at 10 years post partum.
Almost one in five women in the cohort (18.9%) had
taken psychotropic medication in the past month, and
8.9% reported thoughts of self-harm in the week prior to
10-year follow-up. Women who had experienced IPV (in
the first 12 months, 4th and/or 10th year post partum)
had a three to four times higher likelihood of experiencing depressive symptoms (CES-D ≥20), anxiety symptoms (BAI ≥16), post-traumatic stress symptoms (PCL-C
≥35) and reporting thoughts of self-harm, compared with
women not reporting IPV. They were also more likely to
be taking psychotropic medication at 10-year follow-up.
Of the women reporting IPV at any follow-up, almost
one in three reported depressive symptoms and/or post-
traumatic stress symptoms at 10-year follow-up, one in
four were taking psychotropic medication, just under one
in four reported anxiety symptoms and one in eight had
experienced thoughts of self-harm in the week prior to
completing 10-year follow-up (table 3).

Patterns of physical and mental health associated with any
exposure to IPV
To assess associations between exposure to IPV over the
course of the first 10 years post partum and mothers’
physical and mental health 10 years after their first
birth, we conducted a series of multivariable logistic
regression analyses reported in tables 2 and 3 (aim 2).
Table 2 reports data on functional health status, prevalence of common maternal health problems and medical
conditions for the cohort as a whole, and results of
regression analyses assessing associations with exposure
to IPV (with adjustment for maternal age and highest
education qualification). Women who had experienced
IPV (in the first 12 months, 4th and/or 10th year post
partum) had poorer functional health status (score of
<40 on SF-36 PCS) and were more likely to rate their
health as less than very good, compared with women
who had not reported IPV at any follow-up. They were
also more likely to report extreme tiredness, back pain,
severe headaches or migraines, severe period pain and
urinary incontinence at 10 years post partum. Compared
with women not reporting IPV, women with exposure to
IPV also had raised odds of faecal incontinence, with the
CI bordering on 1. More than half of women exposed to
IPV during the first 10 years post partum reported experiencing three or more of these health problems in the last
3 months, compared with just over one-third of women
not reporting IPV. Women exposed to IPV also had raised
odds of reporting asthma and cardiovascular and metabolic conditions (high blood pressure, heart disease and/
or diabetes), with CIs bordering 1.
Table 3 reports data on prevalence of mental health
symptoms and use of psychotropic medication for the
cohort as a whole, and the associations between exposure

Patterns of physical and mental health associated with recent
and past IPV exposure
To address aim 3, we stratified the sample into three groups:
women who reported recent IPV, women who reported
past IPV and women who never reported IPV. Figure 2
illustrates the functional health status, and prevalence
of physical and mental health problems of women with
recent and past exposure to IPV, compared with women
who never reported IPV as the reference category. Results
are also reported in table 4. Clear evidence of a gradient
in health outcomes is apparent in the overall measure of
functional health status provided by the SF-36 PCS and
self-rated health measures. Around half (55%) of women
with recent IPV and 30% of women with past IPV had
a below average score on the SF-36 PCS, compared with
21.1% of women who never reported IPV. The measure
of self-
rated health illustrated a similar pattern with
54.3% of women with recent IPV and 48.3% of women
with past IPV rating their health as less than very good
compared with 33.2% of women who never reported IPV.
Odds of common physical health issues (eg, exhaustion,
back pain, urinary incontinence) were between 1.6 and
3.0 times higher for women with recent exposure to IPV,
and between 1.4 and 2.0 times higher for women with
past exposure to IPV, compared with women who never
reported IPV. On the whole, women with recent exposure
to IPV had the highest odds of reporting physical and
psychological morbidity, with patterns of morbidity for
women reporting past exposure intermediate between
those of women reporting recent exposure and women
never reporting IPV. The two exceptions to this pattern
were asthma and heart disease/diabetes, where women
with past exposure had slightly higher odds of morbidity
than women with recent exposure.

Table 1 Prevalence of intimate partner violence (IPV)
during the 10 years after a first birth (n=1507)
Proportion of women
experiencing IPV
% (95% CI)
Any IPV reported (1, 4 and/or 10
years)
No IPV reported

34.8 (31.8 to 37.7)

IPV in first year post partum

19.0 (16.9 to 21.1)

IPV in fourth year post partum

20.5 (18.0 to 23.0)

IPV in 10th year post partum

19.1 (16.1 to 22.1)

Recent IPV*
Past IPV†

19.1 (16.1 to 22.1)
15.7 (13.3 to 18.1)

65.2 (62.3 to 68.2)

*Experiences of IPV during the 12 months prior to 10-year follow-
up, irrespective of whether IPV had been reported previously.
†Experiences of IPV during the first and/or fourth year postpartum,
but not during the 12 months prior to 10-year follow-up.
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Table 2 Physical health of mothers at 10 years post partum comparing women reporting/not reporting IPV at any follow-up
(n=1507)
Cohort

IPV at 1, 4 and/or 10 years

% (95% CI)

No
%

Yes
%

Adj OR*

95% CI

P value

Functional health status
SF-36 Physical Component Score†
 Average or better (≥40)

71.0 (68.0 to 74.0)

78.9

56.3

1.0

ref

 Poor health (<40)

29.0 (26.0 to 32.0)

21.1

43.7

2.8

2.1 to 3.8

 Excellent/very good

60.4 (57.2 to 63.6)

66.8

48.4

1.0

ref

 Good/fair/poor

39.6 (36.4 to 42.8)

33.2

51.6

2.1

1.5 to 2.8

 Never/rarely

35.6 (32.4 to 38.7)

41.3

24.8

1.0

ref

 Occasionally/often

64.4 (61.3 to 67.6)

58.7

75.2

2.2

1.5 to 3.1

 Never/rarely

43.2 (39.8 to 46.6)

48.2

33.9

1.0

ref

 Occasionally/often

56.8 (53.4 to 60.2)

51.8

66.1

1.8

1.4 to 2.4

 Never/rarely

66.7 (63.3 to 70.1)

70.5

59.5

1.0

ref

 Occasionally/often

33.3 (29.9 to 36.7)

29.5

40.5

1.6

1.2 to 2.1

 No

65.9 (62.9 to 69.0)

69.3

59.6

1.0

ref

 Yes

34.1 (31.0 to 37.1)

30.7

40.4

1.6

1.2 to 2.2

 No

87.9 (85.6 to 90.3)

89.2

85.6

1.0

ref

 Yes

12.1 (9.7 to 14.4)

10.8

14.4

1.3

0.8 to 2.1

 Never/rarely

73.9 (70.6 to 77.2)

77.1

68.0

1.0

ref

 Occasionally/often

26.1 (22.8 to 29.4)

22.9

32.0

1.6

1.1 to 2.2

 0–2

56.4 (53.3 to 59.6)

63.5

43.3

1.0

ref

 3 or more

43.6 (40.4 to 46.7)

36.5

56.7

2.2

1.7 to 3.0

 No

87.0 (84.5 to 89.5)

88.2

84.8

1.0

ref

 Yes

13.0 (10.5 to 15.5)

11.8

15.2

1.3

0.8 to 2.0

0.276

94.0
6.0

90.6
9.4

1.0
1.7

ref
1.0 to 2.9

0.052

<0.001

Self-rating of health (SF-36)
<0.001

Common health issues
Extreme tiredness or exhaustion
<0.001

Back pain
<0.001

Severe headaches or migraines
0.002

Urinary incontinence (≥monthly)
0.001

Faecal incontinence
0.243

Severe period pain
0.012

Number health issues reported (0–6)
<0.001

Chronic medical conditions (past year)
Asthma

High blood pressure, heart disease and/or diabetes
 No
 Yes

92.8 (90.9 to 94.6)
7.2 (5.4 to 9.1)

*Adjusted for maternal age and highest education level.
†Age standardised scale (mean=50, SD=10). Poor health categorised as lower than 1 SD below the mean that is, Physical Component Score
of less than 40.
IPV, intimate partner violence; SF-36, 36-item Short Form Health Survey.

Similar, but even more marked effects, were apparent
for mental health problems (see figure 2 and table 4).
Odds of individual mental health symptoms (ie,
6

depressive, anxiety and post-traumatic stress symptoms,
thoughts of self-harm) were between 4.9 and 7.2 times
higher for women with recent IPV, and between 1.6 and
Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891
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Table 3 Mental health of mothers at 10 years post partum comparing women reporting/not reporting IPV at any follow-up
(n=1507)
Cohort

IPV at 1, 4 and/or 10 years

% (95% CI)

No

Yes

Adj OR*

95% CI

P value

Depression (CES-D ≥20)
 No

81.8 (79.5 to 84.2)

88.3

69.8

1.0

ref

 Yes

18.2 (15.8 to 20.5)

11.7

30.2

3.2

2.2 to 4.6

 No

87.0 (84.5 to 89.5)

92.6

76.6

1.0

ref

 Yes

13.0 (10.5 to 15.5)

7.4

23.4

3.6

2.3 to 5.7

 No

83.1 (80.7 to 85.5)

90.7

69.0

1.0

ref

 Yes

16.9 (14.5 to 19.3)

9.3

31.0

4.3

2.9 to 6.5

 No

91.1 (88.8 to 93.3)

95.1

83.4

1.0

ref

 Yes

8.9 (6.7 to 11.2)

4.9

16.6

3.7

2.2 to 6.1

<0.001

81.1 (78.1 to 84.0)
18.9 (16.0 to 21.9)

84.4
15.6

74.9
25.1

1.0
1.7

ref
1.2 to 2.5

0.003

<0.001

Anxiety (BAI ≥16)
<0.001

Post-traumatic stress disorder (PCL-C ≥35)
<0.001

Thought of self-harm in past week (EPDS, item 10)

Psychotropic medication use in the past month
 No
 Yes

*Adjusted for maternal age and highest education level.
BAI, Beck Anxiety Inventory; CES-D, Center for Epidemiological Studies Depression Scale; EPDS, Edinburgh Postnatal Depression Scale; IPV,
intimate partner violence; PCL-C, Post-Traumatic Stress Disorder Checklist–Civilian version .

2.1 times higher for women with past IPV. Prevalence of
post-traumatic stress symptoms and thoughts of self-harm
were highest among women with recent IPV (42.4% and
21.9%, respectively), compared with 17.2% and 10.1%
for women with past IPV, and 9.3% and 4.9% for women
who never reported IPV. More than one in four women
(28.1%) reporting recent exposure to IPV had taken
psychotropic medication in the month prior to 10-year
follow-up, compared with 21.6% with past exposure to IPV,
and 15.6% of women who never reported IPV. Overall,
just over half (54.6%) of women with recent exposure to
IPV reported mental health symptoms, compared with
31.3% of women with past exposure, and 17% of women
never reporting IPV. Compared with women who never
reported IPV, women with recent and past exposure to
IPV had a higher likelihood of reporting mental health
symptoms at 10 years post partum (Adj OR=5.7, 95% CI
4.0 to 8.2 and Adj OR=2.1, 95% CI 1.4 to 3.3, respectively).
DISCUSSION
Our goal was to examine the relationship between exposure to IPV and maternal physical and mental health 10
years after the birth of a first child. In addition, we sought
to differentiate patterns of health for women exposed to
recent IPV and those exposed to IPV in the early years
after childbirth (but not currently experiencing IPV).
Notably, our estimate of the 10-year period prevalence
of IPV among this population-based cohort of first-time
mothers is higher than the retrospective estimate of
Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891

lifetime exposure to IPV for women aged 15–44 years
reported in the Australian Personal Safety Survey.56 It is
possible that pregnancy and childrearing confer additional vulnerability to IPV.57 Our results make it clear
that this vulnerability is not confined to pregnancy and
the early years of parenting. Almost one in five women
reported recent exposure to IPV (ie, exposure to IPV in
the previous 12 months). Of these, just under two-thirds
also experienced IPV in the first and/or fourth year post
partum, attesting to the longevity of many women’s exposure to violence in intimate partner relationships.
Consistent with the findings of other studies, women
with recent exposure to IPV reported worse health than
women not reporting IPV on almost all measures of
physical and mental health.3 Significantly, women with
past but not recent exposure to IPV—almost 16% of the
cohort—also had higher odds of poor mental and physical health 10 years after the birth of their first child than
women not reporting IPV. Adjustment for maternal age
and education did not alter findings. While the design of
the study does not allow us to establish definitive causal
links between exposure to IPV and symptoms of ill health,
evidence that past exposure is associated with current
health status adds weight to the likelihood that experiencing IPV directly contributes to poor maternal health
in both the short and long term. The large effect sizes in
our study and consistency of associations across different
measures of maternal mental and physical health provide
further evidence strengthening the inference that IPV
7

BMJ Open: first published as 10.1136/bmjopen-2020-040891 on 21 December 2020. Downloaded from http://bmjopen.bmj.com/ on December 5, 2022 by guest. Protected by copyright.

Open access

Figure 2 Physical and mental health of women reporting
recent IPV and past IPV compared with women not reporting
IPV (n=1507). BAI, Beck Anxiety Inventory; CES-D, Center for
Epidemiological Studies Depression Scale; EPDS, Edinburgh
Postnatal Depression Scale; IPV, intimate partner violence;
PCL-C, Post-Traumatic Stress Disorder Checklist–Civilian
version; SF-36 PCS, 36-item Short Form Health Survey
Physical Health Component Summary.

contributes to poor health.58 Other potential explanatory
factors include pathways via clustering of IPV with other
risk factors for poor maternal health, such as adverse
childhood experiences, poverty and other social health
issues.59 60
Although the strongest effects were apparent for
measures of maternal mental health, marked effects were
also apparent for a range of physical health outcomes.
Physical symptoms commonly associated with both recent
and past IPV in our study include: extreme tiredness, back
pain, severe headaches/migraines, urinary incontinence
and severe period pain. These health issues are common
reasons for presentation to general practitioners and
allied health professionals, but may not be widely
recognised as potential markers of exposure to IPV. Self-
reported health status was also less favourable for women
who had recent and past exposure to IPV. This measure has
been shown to predict both mortality and morbidity,61 62
and in our study, was correlated with the evidence of poor
physical health on the SF-36 PCS. Importantly, women
with past IPV had higher odds of reporting heart disease,
hypertension and/or diabetes, confirming findings in
a small number of other studies.11 15 63–66 It is plausible
that the allostatic load (impact of repeated exposure
to chronic stress on physiological and neurological
8

processes) associated with exposure to IPV contributes to
higher chronic disease burden.11 Lower odds of reporting
chronic cardiovascular and metabolic disease among
women with recent exposure compared with past exposure has been found in other studies and may reflect a lag
in the time between exposure and evidence of impact on
cardiovascular and metabolic disease outcomes.15
The evidence of a gradient in health, with those not
reporting IPV experiencing the best health outcomes,
those with recent IPV exposure reporting the poorest
outcomes and those with past IPV exposure reporting
health outcomes that are intermediate between these two
extremes is an important finding. On the one hand, it
suggests that for some women, poor health persists well
beyond the period when violence appears to have ceased.
On the other, it suggests that women no longer exposed
to IPV may be able to heal and recover over time. What
enables women to achieve positive health outcomes once
IPV has ceased is an important area of focus for future
research.
Strengths of this study include: recruitment of a community sample of first-
time mothers in early pregnancy,
the longitudinal design, relatively low attrition of study
participants, repeated measurement of IPV using a well-
validated comprehensive scale, and inclusion of comprehensive measures of maternal physical and mental health.
We used standardised measures of depressive, anxiety
and post-
traumatic stress symptoms, with appropriate
cut-off scores for identifying clinically significant symptoms in community samples. Functional health status was
assessed with the well-validated SF-36, which includes a
summary measure of physical health. Limitations include
our inability to calculate a precise response fraction at the
time of enrolment and selective attrition of the cohort
over time. The fact that the sample is representative for
key obstetric characteristics, including method of birth
and infant birth weight, is reassuring. Selective attrition
of the cohort is likely to have biased prevalence estimates
for IPV and some health outcomes in complete case analyses downwards, and is the reason for presenting multiply
imputed data. Neither the initial response fraction nor
selective attrition at subsequent follow-up is likely to have
affected exposure–outcome associations.67 The timing of
follow-up meant that we were not able to identify women
who may have experienced IPV outside the time windows
covered by 12-month period prevalence measures at 1, 4
and 10 years post partum. It is possible that some women
categorised as not reporting IPV may have experienced
IPV at other points during the first 10 years post partum.
We used a composite variable (combining experiences
of physical and emotional IPV) to represent exposure to
IPV. This may have resulted in some misclassification of
women experiencing other types of IPV not measured in
the study (eg, financial abuse), and may also mask differences in the experiences and health outcomes of women
exposed to different types of IPV. While analyses assessing
associations between IPV and maternal health were
adjusted for maternal age and education, not all potential
Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891
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Table 4 Physical and mental health of women reporting recent IPV and past IPV compared with women not reporting IPV
(n=1507)
No IPV reported
(65.2%)

Past IPV
(15.7%)

Recent IPV
(19.1%)

Test for
trend

%

Adj OR* (95% CI) %

Adj OR* (95% CI)

%

Adj OR* (95% CI)

P value

SF-36 Physical Component Score
<40 (poor)

21.1

1.0 (ref)

30.1

1.6 (1.0 to 2.4)

55.0

4.5 (3.2 to 6.3)

<0.001

SF-36 self-rated health less than
‘very good’

33.2

1.0 (ref)

48.3

1.8 (1.3 to 2.7)

54.3

2.3 (1.6 to 3.4)

<0.001

 Extreme tiredness or exhaustion

58.7

1.0 (ref)

68.6

1.6 (1.0 to 2.4)

80.6

3.0 (1.9 to 4.7)

<0.001

 Back pain

51.8

1.0 (ref)

63.2

1.6 (1.1 to 2.4)

68.6

2.0 (1.4 to 2.9)

<0.001

 Severe headaches or migraines

29.5

1.0 (ref)

39.6

1.5 (1.1 to 2.2)

41.2

1.6 (1.1 to 2.4)

0.006

 Urinary incontinence

30.7

1.0 (ref)

38.3

1.5 (1.0 to 2.1)

42.2

1.8 (1.2 to 2.6)

0.002

 Faecal incontinence

10.8

1.0 (ref)

13.5

1.2 (0.7 to 2.3)

15.0

1.4 (0.8 to 2.4)

0.223

 Severe period pain

22.9

1.0 (ref)

29.2

1.4 (0.9 to 2.1)

34.4

1.7 (1.1 to 2.6)

0.008

 Count of common health issues
(≥3)

36.5

1.0 (ref)

53.6

2.0 (1.4 to 2.9)

59.4

2.5 (1.8 to 3.6)

<0.001

11.7

1.0 (ref)

17.0

1.5 (0.9 to 2.5)

14.0

1.1 (0.6 to 2.1)

0.490

6.7

1.0 (ref)

13.7

2.1 (1.1 to 4.0)

9.3

1.3 (0.7 to 2.7)

0.172

Physical health

Common health issues

Medical conditions
 Asthma
 Heart disease, hypertension and/
or diabetes
Mental health
Depression (CES-D ≥20)

11.7

1.0 (ref)

18.4

1.6 (1.0 to 2.7)

39.9

4.9 (3.2 to 7.5)

<0.001

Anxiety (BAI ≥16)

7.4

1.0 (ref)

15.4

2.1 (1.2 to 3.8)

29.9

5.1 (3.0 to 8.6)

<0.001

Post-traumatic stress disorder
(PCL-C ≥35)

9.3

1.0 (ref)

17.2

2.0 (1.1 to 3.5)

42.4

7.2 (4.6 to 11.1)

<0.001

Thought of harming self in last week
(EPDS)

4.9

1.0 (ref)

10.1

2.1 (1.0 to 4.2)

21.9

5.2 (2.9 to 9.4)

<0.001

15.6

1.0 (ref)

21.6

1.4 (0.9 to 2.3)

28.1

2.0 (1.3 to 3.1)

0.001

Psychotropic medication use (past
month)

*Adjusted for maternal age and highest education level.
BAI, Beck Anxiety Inventory; CES-D, Center for Epidemiological Studies Depression Scale; EPDS, Edinburgh Postnatal Depression
Scale; IPV, intimate partner violence; PCL-C, Post-Traumatic Stress Disorder Checklist–Civilian version; SF-36, 36-item Short Form
Health Survey.

confounders have been accounted for and causal relationships between exposure to IPV and outcomes examined cannot be established. Further analyses of study data
will consider these issues in greater depth. In particular,
we intend to (1) explore different ways of looking at the
timeframe over which violence occurred (eg, women with
recent but not past exposure vs women with persisting
exposure), (2) assess the health of women exposed to
different types of IPV, and (3) examine intergenerational
patterns of exposure to IPV and the broader context in
which IPV is occurring.
The most important finding of this study is the extent
to which both recent and past exposure to IPV are associated with poor maternal physical and mental health.
Evidence that women with past exposure to IPV remain
at higher risk for a wide range of mental and physical
health problems illustrates the high personal costs and
Brown SJ, et al. BMJ Open 2020;10:e040891. doi:10.1136/bmjopen-2020-040891

longer term consequences of IPV for women’s health.20
Drawing on Australian population-
based data, Ayre et
al found that lifetime exposure to IPV posed a greater
risk for ill health among women aged 15–44 years of age
than seven other major risk factors for morbidity and
mortality.20 Despite growing recognition of the significant
burden of morbidity (and mortality) associated with IPV,
the health sector has been relatively slow to respond.68 69
Australian policy efforts have tended to focus on police,
legal systems, advocacy and housing sectors, with limited
focus or resources directed towards strengthening health
sector responses outside the maternity and early childhood sectors.70 71 Our results suggest that the focus on
maternity and early childhood services is warranted, but
needs to be matched by equivalent efforts to identify and
support women across the lifespan, including women
whose exposure to IPV may be in the past. For general
9
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practitioners, maternal and child health services and
allied health professionals providing care to women in
the early years of parenting, the findings are a reminder
that presenting problems such as tiredness, back pain
or incontinence, and patterns of physical and mental
morbidity (eg, comorbid physical and mental health
symptoms) may be occurring in the context of IPV. Once
IPV is identified as a potential contributing or contextualising factor, the nature of health sector response needs to
be tailored to take this into account.68 For women whose
exposure to IPV had ceased, clinical responses are likely
to look different to the response required for women
whose exposure to IPV is current.72
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