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SOCIAL MEDIA QUOTE
Systematic review finds evidence for developmental problems, especially externalising
behaviours, in children born to mothers exposed to domestic violence during the pregnancy.
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SYNOPSIS
Study question
Does exposure to domestic violence during pregnancy lead to neurodevelopmental
difficulties in the offspring?

What is already known
There is a high global prevalence of violence against women with prevalence rates for
intimate partner violence during pregnancy estimated at between 2-13%. Psychological
stress and anxiety during pregnancy have been associated with developmental difficulties in
the offspring.

What this study adds
This study addresses the need for a summary of the evidence that links violence during
pregnancy, as an extreme stressor, and developmental difficulties in the offspring.

3

Paediatric and Perinatal Epidemiology

KEY WORDS
Violence; intimate partner violence; domestic violence; neurodevelopment; prenatal;
impaired development; maternal stress; mental health

WORD COUNT:
Abstract – 298
Manuscript - 4,391

4

Page 4 of 44

Page 5 of 44

Paediatric and Perinatal Epidemiology

ABSTRACT
Background: Stress during pregnancy is known to affect foetal neurodevelopment. It seems
likely therefore, that intimate partner violence (IPV) and domestic violence (DV), as extreme
stressors will have a similarly adverse effect.
Objectives: A systematic review was conducted to assess the association between prenatal
exposure to violence for mothers and developmental difficulties in their children.
Data Sources: PubMed, PsycInfo, CINAHL, ERIC, Science Direct, SCOPUS, PsyARTICLES,
Networked Digital Library of Theses and Dissertations, Women’s Studies International and
Gender Studies Database were all searched using the agreed search terms.
Study Selection and Data Extraction: We include studies of women who have experienced
any violence, fear of violence or aggression while pregnant, including emotional,
psychological, physical or sexual violence in the context of IPV or DV. Studies were excluded
if the neurodevelopmental outcomes of the offspring were not assessed. Studies from all
countries were included, in English or translated to English, and search dates were not
restricted. We included all years from inception of the database until the search date.
Synthesis: Study design and biases, assessment tools, management of confounding, results
and overall quality were assessed.
Results: We identified 11 papers reporting on observational studies. Almost three quarters
of the studies found a relationship between prenatal exposure to violence and
developmental difficulties in the offspring. Differing assessment tools were used with a
range of data collected and not all adjusted their findings for the same confounders.
Conclusions: Current evidence on the relationship between prenatal violence exposure, as
IPV or DV, and consequent child developmental disorders remains limited. Future research
using comprehensive study designs, larger samples and longitudinal follow-up of the
5
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offspring could clarify this association. While maternal trauma resulting from exposure to
violence may play an important role in childhood development disorders, additional
intervening factors on the pathway need further explored.
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BACKGROUND
Universally, women are exposed to conflict and various forms of violence including domestic
violence (DV), torture and rape. Moreover, maternal stress appears to be associated with
problems in infant development suggesting that exposure to violence during pregnancy may
also be related to neurodevelopmental difficulties.1,2 Foetal development is rapid in the
womb so the intensity and timing of stress could have distinct effects on this process.3 This
systematic review examines the evidence that the offspring of women exposed to violence
during pregnancy are at increased risk of adverse neurodevelopmental outcomes.

Domestic violence has been shown to affect pregnant women’s mental health, seen when
measuring psychiatric disorders in those abused.4,5 Domestic violence has also been
associated with high levels of perceived stress in a study of factors influencing a group of
multi-ethnic inner-city women in Canada.6 Stress during pregnancy has been linked to
autism and attention deficit hyperactivity disorder (ADHD) in several studies7,8 and to
general neurodevelopmental difficulties.9 Stress, possibly by the effect of cortisol exposure,
has an epigenetic effect on foetal development that may adversely affect the development
of the brain.10

In 2011 the World Health Organisation (WHO) declared violence against women as an
urgent public health priority as it appears to be on the rise.1 The possible relationship
between violence against women and child neurodevelopmental difficulties adds to this
urgency. However, there is limited research into the risk for adverse neurodevelopmental
outcomes and studies examine different behavioural and biological indicators creating a
complex picture.
7
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A small body of research has examined either domestic violence (DV) or intimate personal
violence (IPV) during pregnancy in relation to neurodevelopmental outcomes.11,12 Intimate
partner or domestic violence is commonplace globally,13 an exposure more common than
some other maternal health conditions more routinely checked for in prenatal screenings14
and is highly prevalent across both developed and developing countries, across ethnic
groups and thought to be particularly common during pregnancy.15,16 There is some
evidence that ethnicity may play a role in how the placenta reacts to stress and therefore
how this affects the developing foetus: for example, stress-related expression of the
placental genes that regulate cortisol in the placenta was found in Caucasian women only.17
Developing countries have the highest rates of DV, especially those in Africa.15,18 This could
be due to civil conflict as the 40% of countries in Sub Saharan Africa that have seen conflict
have significantly higher rates of DV.19 Sexual abuse is used as a tool of war in some
conflicts, for example in the Democratic Republic of Congo (DRC), and this may create a
desensitisation in the society towards abuse of women.

Several studies identify characteristics of women at risk for IPV or DV in developed
countries. For example, among a population of 33,000 ethnically diverse pregnant women in
Australia, high rates of DV were found for mothers having subsequent pregnancies and
those with a history of childhood abuse.16 Childhood abuse has emerged as a risk factor in
other studies and has been determined to be a predictor of neurodevelopmental difficulties
in offspring.20,21
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The effects of IPV on the mother are well studied. Mental health problems, substance
abuse, poor nutrition, chronic pain and inadequate prenatal care are common.22
Documented neonatal outcomes include babies born preterm, of low birthweight and small
for gestational age.23 There is also a higher risk for miscarriage, neonatal death and
maternal death, specifically by homicide or IPV-related suicide.24 However, effects on the
longer term development of the offspring are not well understood.
There are considerable methodological challenges in understanding this relationship.
Isolating the exposure from the outcome is complex and may lead to a variety of methods
to manage confounding and surrounding factors. Prenatal factors that are associated with
neurodevelopmental difficulties include poor maternal mental health,25,26 illness or
substance use27,28 and birth outcomes such as preterm or low birthweight.29,30 These need
to be considered along with some post-birth risks such as continued IPV,31 postnatal
depression32 and possibly aspects of feeding33 and parenting.34

The studies also may differ as to which neurodevelopmental disorders or related symptoms
are examined as development is complex and there are a variety of indicators.
Developmental domains can include internalising and externalising behaviours and motor,
language or cognitive delays.35

We undertook a systematic review in order to assess the evidence on the relationship
between exposure to violence, as IPV or DV, during pregnancy and the neurodevelopment
of the offspring, as measured by externalising and internalising behaviours, and cognitive,
motor and language delays. The World Health Organisation definition of IPV is used: any
physical, sexual or psychological harm inflicted by a current or former intimate partner.36 DV
9

Paediatric and Perinatal Epidemiology

is the same as for an intimate partner, but can also include similar abuse by another close
family member.

METHODS
Data Sources
This review follows the PRISMA guidelines and the protocol is registered on PROSPERO
Database of Systematic Reviews. One reviewer (KT) conducted the searches, removed
duplicate studies and identified further studies through reference list mining and review of
other research by relevant authors. PubMed, PsycInfo, CINAHL, ERIC, Science Direct,
SCOPUS, PsyARTICLES, Networked Digital Library of Theses and Dissertations, Women’s
Studies International and Gender Studies Database were all searched using the agreed
search terms and following the PICO framework. For example, the search on PubMed was
run as follows:
Population/ Controls - *natal OR maternal OR gestation* OR pregnan* OR mother OR
offspring AND Indicator (exposure) - “armed conflict” OR war OR “war trauma” OR refugee
OR genocide OR “community violence” OR “ethnic cleansing” OR “political violence” OR
“asylum seeker” OR “displaced people” OR “domestic violence” OR violence OR “gun
violence” OR “inner city” OR “drug war” OR rape OR “intimate partner violence” OR IPV OR
sectarian OR PTSD OR trauma OR abuse; AND Outcome - neurodevelopment OR ASD OR
auti* OR ADHD OR “attention deficit” OR tourette OR stutter* OR “intellectual disability” OR
“learning disability” OR externaliz* OR externalis*

Inclusion criteria
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We include studies of women who have experienced any violence, fear of violence or
aggression while pregnant, including emotional, psychological, physical or sexual violence in
the context of IPV or DV. Studies were excluded if the neurodevelopmental outcomes of the
offspring were not assessed. Studies from all countries were included if papers were in
English or had been translated to English and search dates were not restricted. We included
all years from inception of the database until the search date. The first search was
conducted on 14/1/19 and a follow up search on 14/6/19 revealed one more paper
published in 2019.37

Study Selection
RefWorks was used to store information on the selected studies. Initially these were
screened by title and abstract. This initial list was then re-examined by reading the full paper
and considering inclusion and exclusion criteria. Each study design was assessed by
examining the features described in the published paper and only those studies that broadly
met the inclusion/exclusion criteria were considered for review by a second reviewer (GL).
Both reviewers then independently assessed the selected papers and agreed on the final
eleven. As we were also interested in factors such as whether violence had been
experienced before pregnancy or after birth, the population of interest in the study, chosen
confounders, exposure and outcome measures and the cultural context of the study, the
tables have been drawn up to reflect this (see Tables 1-3). As each study has a different
approach to these factors separating these influences can be complex. Confounders for
developmental outcomes often include some combination of socio-demographics, mental
health, birth outcomes, gestational risks and postnatal risks. Additionally, exposure to
violence and offspring development can be measured by a variety of instruments.
11
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We excluded one further study that examined war violence as the exposure.38 This was the
only study of its kind found – in itself identifying a gap in the literature. However, as the
remaining selected papers all consider IPV or DV, it was decided to restrict the exposure to
these forms of violence only.

Data extraction
The full text was obtained for all studies that met the inclusion criteria. Data was extracted
using a standardised extraction form and the information input was agreed by both
reviewers.

Data items collected
The data extraction form completed for each study recorded: study purpose; relevance of
the literature review and rationale for study; study location, design and appropriateness;
sample description, size and ethics procedures; outcomes measured and reliability and
validity of measures used; exposures measured, reliability and validity again considered, and
confounders; results and statistical significance; limitations and potential biases; and
conclusions and implications.

Assessment of exposure
The type and severity of the exposure is important, so the method of data collection was
considered and the training of persons collecting the data as many times this is through
interview or questionnaire. As IPV or DV is sensitive information and may be affected by
cultural perspectives, the reviewers assessed how studies have managed collecting this data
and which instruments were used.
12
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Assessment of outcome
Infant development is measured by domains which include physical, social, emotional,
cognitive and speech and language development. Having a well-established and culturally
appropriate instrument is important. In this review the domains examined range from socioemotional, such as internalising or externalising behaviours, to cognitive, speech and motor
as indicators of difficulty. Reviewers assessed the age at which the child was tested, the
instruments used and the training of persons collecting the data.

RESULTS
Study Characteristics
We found eleven papers reporting on studies which fit the criteria. These investigate
domestic violence or intimate partner violence during pregnancy (n=11)11,12,37,39-46 and most
also measure IPV before or after pregnancy (n=7).11,12,40,42-45 Offspring developmental
outcomes are measured between six months and eighteen years of age. These mostly
assessed for externalizing and internalizing behaviours and infant development and only
one42 assessed for a developmental disorder, autism.

Sample size
With the exception of the study assessing autism (n=54,761),42 sample sizes were generally
small (range 22-682 dyads, mean=218). In ten studies the sex of the offspring was given,
49.8% were males and 50.2% females. These small sample sizes are of concern for possible
false discovery rate and low statistical power.47

13

Paediatric and Perinatal Epidemiology

Socio-demographic characteristics
The studies recruited from both developing and developed countries with Nicaragua,40
South Africa (n=2),12,46 China,41 Canada,39 and the USA (n=6)11,37,42-45 represented. Samples
were urban, peri-urban or rural. The autism study recruited from a wider population range
and included several States of the US. The mothers’ ages varied between fourteen and
forty-four but no breakdowns were reported.

Nine studies gave the ethnic breakdown of the participating mothers and with the large
study on autism being included, the majority were white (93.74%). Excluding this study,
there was a more detailed breakdown of ethnicity showing a fairly wide range. In the other
studies, excluding the large autism study42 and one in South Africa12 that did not give an
ethnic breakdown of participants, the results were as follows: 39% Black (n=654), 21%
Hispanic or Latino (n=358), 18% White (n=307), 13% Asian (n=230), 8% bi-racial or multiracial (n=130) and 1% identified as Native American (n=13).

Study designs
All studies were observational, eight were cohort studies11,12,37,40-42,46 and three were case
control studies.39,43,45 Four studies recruited from larger existing studies,12,40,42,46 four used
fliers and advertising in the community,11,39,43,44 two recruited from local health care centres
37,41

and one approached safe shelters and a District Attorney’s office.45

Assessment tools
Exposure to violence
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Exposure to violence was assessed using questionnaires or interviews (Table 2). Nine
different standard instruments were used in various combinations making comparison
difficult. Basically, exposure to violence was established but other variables such as intensity
or timing could not be compared. The Severity of Violence Against Women Scale (SVAWS)48
was used in three studies and the Abuse Assessment Screen (AAS)49 was used in a different
three studies. Both have good psychometric properties.50,51

Two studies used their own self-designed questionnaires. One recruited from safe shelters
and established exposure to IPV using five questions.45 Another study used only one
question: “Has anyone hit you or physically hurt you in the past year?”37 Questions like this
that ask for clear, observable behaviours are shown to have good specificity and sensitivity
in assessing abuse.52

Maternal mental health
Seven studies collected data on maternal mental health.11,40-44,46 Depression, anxiety, PTSD
and emotional distress were measured using seven different instruments. Most included the
Beck Depression Inventory (BDI),53 the Edinburgh Postnatal Depression Rating Scale
(EPDS),54 the Self-Reporting Questionnaire (SRQ-20)55 and/or the PTSD Symptom Scale.56

Developmental outcomes
Developmental outcomes in children can be measured in different ways; various
questionnaires and scales have been created. The most common instruments used in these
studies were the Child Behaviour Checklist (CBCL)57 and the Bayley Scales for Infant and
Toddler Development (BSID III).58 Both have well established multicultural reliability and
15
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validity.59,60 Other measures used also have acceptable psychometrics: the Infant Social and
Emotional Assessment (n=3),61 the 80 item Parent Rating Scale – Revised:Long Form (n=1),62
and the Chinese version of the Revised Infant Temperament Questionnaire (n=1).63

Confounding variables
Confounding was an important factor to be considered and is a major concern in
observational studies. Five main areas were addressed in most of the studies: sociodemographics, maternal mental health, adverse birth outcomes, gestational risks and prepregnancy and/or post-birth risks (see Table 3). All studies included some measure of socioeconomic status, most gave the ethnic breakdown of the participants and six considered
marital status. Maternal mental health, as in depression and anxiety, are shown to be risks
and all but four studies12,37,39,45 adjusted for these. Birth outcomes and gestational illnesses
or substance use were addressed by most studies (n=8). Only two studies gave no
information on maternal mental health, birth outcomes or gestational risk factors.12,37 The
last category considered by most of the studies (n=10) was risk factors from around the
pregnancy period, for example parenting style, postnatal depression or exposure to violence
after birth.

Quality assessment
The Newcastle-Ottawa quality assessment scale was used to score the quality of the studies.
This scale assesses possible bias in the design and conduct of non-randomised studies.64 All
the cohort studies were found to be of a fair quality. Sample sizes were small in all the
studies so sampling error was potentially a problem. The case-control studies were found to
be of poor to fair quality. This was mainly for two reasons: observer bias was not adequately
16
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addressed; and recall bias may be present as assessments were by self-report or
questionnaire.

Eight studies used specially trained university students, professionals or researchers to carry
out the assessments, while one was a questionnaire filled out by the mother and mailed to
the researchers39 and two had no information on the assessors.37,45 Instruments had been
translated into relevant languages and all non-English speaking studies had considered the
validity of these in multicultural contexts. Three studies in the United States only included
English speakers which could have introduced bias.11,43,44

Cultural considerations were addressed in some form by four of the five studies that took
place in non-Western populations. Two of these discussed cultural impact on study
design40,46 and two discussed impact on choice of assessment instruments.12,41 The
Canadian study that engaged a majority of Aborigine mothers mentioned only that culture
may have impacted on their results but without explanation.39

A strong association between exposure to violence during pregnancy and impaired
neurodevelopment in the offspring was found in eight studies11,37,39,41,43-46 (see Table 4 for
effect sizes). These all found an association with externalising symptoms, and four also
found for internalising symptoms, but this association was weaker. One study42 found that
abuse in the two years before the year of birth is associated with autism. This indicates that
the longer-term effects of abuse on the mother’s mental health may be more important in
this relationship.

17
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Three studies12,40,42 found no direct association between pregnancy exposure to violence
and impaired child neurodevelopment. In one there was a significant link between prenatal
cortisol levels and externalising behaviours in the offspring but not directly with prenatal
abuse.40 Other findings included two studies that found abuse during pregnancy predicted
postnatal abuse44,45 and three found that it predicted maternal distress.37,41,44 Both of these
factors may also play a role in impaired infant development.

COMMENT
Principal findings
Although the evidence is somewhat limited, the putative association between exposure to
violence and impaired development remains a possibility. The studies are all fairly recent
and build on the hypothesis that excessive prenatal stress has a detrimental effect on
offspring, requiring more investigation. Publication bias is an acknowledged limitation of any
systematic review as only about half of all completed research projects reach publication
and those that do are more likely to be those showing a significant result rather than null
findings.65

Strengths of the study
In seeking to include all knowledge on the effects of prenatal IPV or DV on offspring
development this review provides more reliable evidence of an association than the results
of each individual study. This is an important question for practice and policy as the
association is not immediately obvious but the implications are far reaching. This review
allows for this evidence to be more accessible. Although sample sizes are generally small,
the studies represent a wide range of ethnicities and include several countries (representing
18
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all socioeconomic strata) so bias from cultural perspectives of IPV are reduced. The
challenges identified by the studies allow for knowledge gaps on study design and conduct
to be addressed so that future studies are likely to provide increasingly reliable evidence.

Limitations of the review
First, different study designs and methodologies were used making direct comparison
difficult. For example, one of the studies is cross sectional and may not provide evidence of
association as rigorous as those of longitudinal studies. Selection bias is a concern as studies
were mostly small and some recruited using advertisements in the community. Those who
volunteer for studies are not generally representative of the population, especially when the
exposure carries a stigma. 66 IPV may be shameful to report and women may feel there will
be consequences to doing so and therefore be reluctant participants. This may be a problem
driving selection and response bias for all the studies.

Second, different indices are used in measuring outcomes. They measure slightly differing
developmental domains across a range of eighteen years, so can only serve as indicators
that some aspects of development are impaired from prenatal violence exposure. Further
studies are needed in order to more fully understand this apparent association.

Cultural differences present factors that can complicate the generalisability and
comparability of studies. For example, child development can be ethnically influenced. One
study pointed out that research acknowledges the advanced motor development of African
children over other ethnicities.12 This then affects aspects of the reliability and use of child
development scales in Africa that have been designed for assessing western populations and
19

Paediatric and Perinatal Epidemiology

may indicate that the unadjusted findings by Koen et al.,46 the other African population
studied in this review, may be more meaningful.

Third, a difficulty faced by most of the studies was how to isolate the pregnancy period to
determine if reported exposures were exclusively the source of developmental problems.
IPV or exposure to violence may continue after birth or have been a long-term stressor from
before the pregnancy. As childhood abuse appears to be a predictor of IPV in later
relationships, there is a vulnerability to abuse that may in itself present other conditions
during pregnancy that may be related to outcomes. For example, an emotionally vulnerable
mother may have difficulty with self-care and lack initiative to make medical appointments,
eat a healthy diet or take steps towards protecting the pregnancy.67 This may be more so for
a first pregnancy as subsequent pregnancies may benefit from a mother’s experience of
having a child and prioritizing their care.

Another difficulty in connecting pregnancy events with neurodevelopmental outcomes
concerns the temporal relationship between exposure and disease outcome. Adverse
exposures after birth and difficulties in the attachment experience of the baby and mother
have also been associated with developmental disorders and, if not causal, may be related
to symptom severity. Some of the studies considered these and measured the babies’ own
exposure to DV or postnatal depression in the mother (as this can affect attachment) and
accounted for these in the analysis. One study which measured offspring symptoms and
HPA axis activation (through cortisol levels) at age nine queried whether foetal
programming may fade over time.40 Another study where outcome measures were taken at
ten months also queried a temporary association.41 There is a body of research that finds
20
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associations between postnatal stressors and child developmental difficulties but many of
these do not consider the prenatal period and may possibly overestimate the independent
effects of these postnatal exposures.43

Fourth, in these studies there are a smaller numbers of physical abuse victims, as compared
to psychological and sexual abuse.41,42 There is a possibility that experiencing physical
violence may lead to more miscarriages or stillbirths and so the effect on the foetus cannot
be measured and may be underestimated. One study only addressed physical violence and
found that the child exhibited more aggression, but only towards the mother. This suggests
other factors are involved such as attachment or the mother’s emotional capacity for
parenting during or after physical abuse.37

Studies have used different methods to try and control for these surrounding factors, such
as excluding mother/child dyads with other risk factors for adverse neurodevelopmental
outcomes.41 For example, excluding low birthweight or preterm babies, mothers who used
tobacco or alcohol while pregnant or those mothers who also experienced IPV outside of
the pregnancy period. Other studies measured common risk factors such as depression or
gestational illnesses for the mother and adjusted for these in their analysis. There are a
myriad of other possible factors that could affect a foetus or newborn child and the inability
to include all of these was a limitation for all the studies.

Interpretation
A mother’s mental health may to be a noteworthy factor in the effects of exposure to
violence and extreme stress and developmental outcomes for the offspring.31 The mother’s
21
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mental health has been associated with neurodevelopmental disorders in the offspring and
studies show that depression is understandably common for women who have been
exposed to violence.68 In one study which examined developmental outcomes for war
exposed women, pre- and postnatal depression mediated the effects of trauma on the
infants so that the resulting association became no longer significant.38 A mother’s mental
health appears to be protective when facing trauma.

Most studies adjusted for depression and PTSD, although these may have different effects.
Understanding the physiological development of PTSD also raises the question of whether a
mother’s physiological reaction to violence and trauma is different from a mother’s
physiological reaction to the build up of less severe stressors over time. However, PTSD may
be a measure of accumulative effects of exposure to violence and abuse that may affect
pregnancy.42 Other studies have shown that children of mothers who have developed PTSD
from IPV have a higher risk for behaviour problems than those whose mothers did not
develop PTSD.69

If maternal stress during pregnancy is a causal factor in the aetiology of
neurodevelopmental difficulties then exposure to violence, existing PTSD, anxiety disorders
and other non-violence related stressors may all contribute in a similar way. The question
may be one of intensity, endurance or timing of the stress reaction.3,70 A few studies
included a salivary cortisol test that may be a more composite measure of total stress load
than trying to track the nature of events.

22

Page 22 of 44

Page 23 of 44

Paediatric and Perinatal Epidemiology

Studies that included measures of salivary cortisol or cord blood cortisol levels had
interesting findings. One study found that the HPA axis reactivity and behavioural
functioning were not related so may be functionally different aspects of a child’s capacity to
adapt to the environment in early development.43 Another found a similar result as cortisol
hyperactivity was not associated with child reported internalizing or externalizing
behaviours and cortisol secretion was not related to child externalizing behaviours.44 The
possibility was raised that the detrimental influence of prenatal IPV may override
temperamental or biological susceptibility to externalizing behaviour, and increase risk in
spite of the infant stress response patterns. Isaksson40 found an association between
maternal cortisol levels and behaviours, but not child cortisol levels, so also questioned the
mechanism that underlies this connection, although there may be reliability problems with
this study in regard to saliva collection.

The review findings align with the intergenerational conceptual model31 where exposure to
violence is the beginning of a pathway to higher risk with other factors, such as maternal
mental health, influencing the level of risk as time passes. Research that isolates the
pregnancy period as having risks specific to very early foetal brain development may add
another dimension to this hypothesis that may have implications for causal mechanisms.

CONCLUSIONS
Violence experienced by a mother as IPV or DV during pregnancy may be associated with
poorer developmental outcomes, especially as externalising behaviours, in the offspring.
However, the findings are inconclusive and more evidence is needed to understand the
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physiology of how maternal IPV may affect the offspring, and the mediating effects of
depression and other mental health problems.

IMPLICATIONS
There is a need for interventions to alleviate stress for pregnant women in war zones,
refugee camps or third country placement. The possibility of an increase in IPV after conflict
and the already fairly high global prevalence rates put many babies at possible risk globally.
Current evidence is limited by the design and conduct of these studies. There is a need for
well designed and adequately powered studies with longer follow up of the offspring,
optimally into adolescence. The use of similar instruments in studies would be helpful for
comparison of results. Replication is needed for the couple of studies that included
laboratory testing of stress hormones. Other mechanisms also need tested as studies have
found that the effect of increased cortisol is not the only underlying mechanism between
stress and neurodevelopment.71

Clinical implications agree with a growing body of research that recommends addressing
prenatal IPV and the mental health needs of pregnant women and incorporating this into
routine perinatal care. Somehow involving the father or mother’s partner in routine
prenatal care where possible and addressing family systems seems vital in order to
holistically address prenatal IPV. It makes social and economic sense and could have a large
impact on future generations to invest heavily in the mother’s care for this relatively short
time period if this is crucial to the future developmental course of the child’s lifetime.

24
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Table 1
Sample Summary
Study

Date

Country

Sample size

Age Child Tested

Mothers age at birth

Sample Ethnicity

Tan
Retrospective case
control

2006

Canada
Ontario rural

22 dyads
11 IPV/11 no IPV
matched

Various
3.33 – 16.58
M=9.83

Not given

31% Aboriginal, 59% White, 5%
Asian, 5% African Canadian

Isaksson
Prospective cohort

2015

Nicaragua

70 dyads/14 IPV

9 years

Not given

Nicaraguan (no further
breakdown)

Zou
Prospective cohort

2015

China
Hunan province

223 dyads
86 DV/137 no DV

Birth
10 months

M=27.5

Chinese (no further breakdown)

Roberts
Longitudinal cohort

2016

USA
14 States

451 ASD
54,310 controls

Various under 18

24-44

95.5% White, 4.5% other

Levendosky
Cross-sectional case
control

2016

USA
Michigan

182 dyads
58 no IPV/34
prenatal IPV/78 pre
& postnatal IPV, 12
postnatal only

11-13 months

18-34
M=24.5

43% White, 33% Black, 15%
Multiracial, 9% Hispanic

Martinez-Torteya
Prospective cohort
longitudinal

2016

USA
Midwest urban

119 dyads
Breakdown not given

10 years

18-40

50% White, 23% Black, 23%
Multiracial, 2% Latino, 1% Native
American, 1% Asian

Bianchi
Descriptive case
control

2016

USA
Texas urban

284 dyads
All IPV – 77 include
prenatal

18 months – 18
years

18-52
At screening

58% Hispanic, 25% Black, 10%
White, 5% Biracial, 1.5% Asian,
0.5% Native American
Continued....
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Study

Date

Country

Sample size

Age Child Tested

Mothers age at birth

Sample Ethnicity

Koen
Prospective cohort
longitudinal

2017

South Africa
Western Cape urban

111 dyads + 1 child
39 prenatal IPV
55 lifetime IPV

Birth
6 months

22-31
M=25

50% Mixed race, 50% Black

Martinez-Torteya
Prospective cohort
longitudinal

2017

USA
Midwest urban

182 dyads
58 no IPV/34
prenatal IPV/78 pre
& postnatal IPV, 12
postnatal only

12 months

18-34
M=24.5

43% White, 33% Black, 15%
Multiracial, 9% Latino

Rodriguez
Prospective cohort

2018

South Africa
Rural

72 dyads
44 IPV/28 no IPV

12 months

19-41
M=29

Not given

Miller-Graaf
Longitudinal cohort

2019

USA
Sites across 5 states

682 dyads

6 months
8 months
24 months

14-36
M=21.23

64% Black, 19% White, 15%
Hispanic, 1% Multiracial, 0.5%
Native American, 0.5% Asian

IPV – intimate partner violence, ASD – autistic spectrum disorders, DV – domestic violence
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Table 2
Methodology Summary
Study

Recruitment

Assessors Training

Quality

Exposure

Exposure Measure

Outcome

Outcome Measure

Tan, 2006
Retrospective
case control

Radio/newspaper
ads; posters in
hospital, shelters,
clinics, university

None - mothers
completed
questionnaire at
home and mailed to
study

Reliability/validity
good for child data
but not mother,
small sample,
majority Aborigine,
rural, recall bias

IPV –
prenatal by
trimester

AAS
Questionnaire

Developmental
disorders

CPRS-R:L

Isaksson, 2015
Prospective
cohort

From demographic
surveillance site
addressing IPV
(UNAN-Leon)

Trained female
assistant; reviewed
by field supervisor
and main researcher

Nicaragua, very
poor (nutrition etc
concerns), LMIC,
Spanish versions, no
psychometrics and
reliability issue with
saliva samples

DV

WHO DV
questionnaire, SRQ20 x 2 and mother
cortisol measures

Internalising/
externalising
behaviours

CBCL/6-18, infant
cortisol measures

Zou, 2015
Prospective
cohort

1 health clinic in
Changsha

Senior psychiatrist,
obstetrician, nurse

Chinese assessment
with psychometrics,
DV shameful in
culture- possible
investigation bias

IPV/DV

AAS Chinese version,
EPDS – depression

Infant
development,
plasma cortisol
x2

BSID, RITQ-Chinese,
umbilical cord blood

Roberts, 2016
Longitudinal
cohort

Nurses from Nurses
Health Study II,
from 14 populous
states

Trained
professionals with
experience in ADI-R

No psychometrics,
validation by 50,
majority white
nurses – limited
generalisability. Adv
– not clinical sample

IPV perinatal

AAS & supplemental
questionnaire

ASD

50 randomly took
ADI-R

continued....
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Study

Recruitment

Assessors Training

Quality

Exposure

Exposure Measure

Outcome

Outcome Measure

Levendosky,
2016
Cross-sectional
case control

Fliers in community,
social services
organisations, local
business, social
media

2 trained graduate
and/or
undergraduate
students

Only English
speaking. Some
psychometrics

IPV, no IPV pre/postnatal

SVAWS x2, cortisol,
EPDS, MPSS-SR,
PTSD, BSI

Internalising/
externalising
behaviours

Arm restraint and
salivary cortisol,
ITSEA

MartinezTorteya, 2016
Prospective
cohort
longitudinal

Fliers at clinics,
business, social
services, birth
classes, prosecutors
office, DV shelter

Advanced
undergraduate and
graduate research
assistants

Person oriented,
reliability/validity
good, only English
speaking, possible
IPV social response
bias

IPV - prenatal
& lifetime

SVAWS annual, BDI

Behaviour
disorder, cortisol

K-SADS, CBCL/6-18,
CDI, BASC, TSST-C

Bianchi, 2016
Descriptive case
control

Safe shelters,
District Attorney’s
office

Not mentioned, no
informed consent
mentioned

English and Spanish
only, no
psychometrics

IPV –
prenatal & 6
months
postnatal

5 questions

Internalising/
externalising
behaviours

CBCL

Koen, 2017
Prospective
cohort
longitudinal

Recruited from
Drakenstein Child
Health Study – 2
primary clinics

Trained field
workers,
physiotherapist,
nurse &
developmental
paediatrician

3 languages used,
good psychometrics,
use in SA/LMIC
setting

Trauma includes IPV,
PTSD

CTQ, IPV
questionnaire, MINI,
BDI/EPDS, SRQ-20

Head
circumference,
infant
development

Fenton growth
chart, BSID III

MartinezTorteya, 2017
Prospective
cohort
longitudinal

Fliers in community,
social services
organisations, local
business, social
media

2 trained graduate
and/or
undergraduate
students

Low income but
ethnic diversity, only
English, some
psychometrics given

DV/IPV
PTSD

SVAWS x2 with event
calendar, EPDS, PTSD
symptom scale,
GAD7, PRAMS

Internalising/
externalising
behaviours,
cortisol

ITSEA, salivary
analysis

continued...

Page 39 of 44

Paediatric and Perinatal Epidemiology

Study

Recruitment

Assessors Training

Quality

Exposure

Exposure Measure

Outcome

Outcome Measure

Rodriguez, 2018
Prospective
cohort

From cluster RCT
that recruited from
12 community
health centres

Trained staff

3 languages,
addresses issues
with measurement
scales used in South
Africa

IPV –
prenatal &
postnatal

Conflicts Tactics
Scale

Infant
development

BSID III

Miller-Graaf,
2019
Longitudinal
cohort

From primary care
facilities &
community
agencies serving
pregnant women

None mentioned

Good psychometrics
reported

IPV –
prenatal &
perinatal

1 question

Child aggression
- added detail on
aggression
towards mother

ITSEA

IPV – intimate partner violence, PTSD – post traumatic stress disorder, DV – domestic violence, LMIC – low/middle income country
Exposure assessments: AAS – Abuse Assessment Screen, SRQ – Self-Reporting Questionnaire, EPDS – Edinburgh Postnatal Depression Scale, SVAWS – Severity of Violence against Women
Scales, MPSS-SR – Modified PTSD Symptom Scale – Self Report, BSI – Brief Symptom Inventory, BDI – Beck Depression Inventory, CTQ – Childhood Trauma Questionnaire, MINI – Mini
International Neuropsychiatric Interview, GAD7 – General Anxiety Disorder 7, PRAMS – Pregnancy Risk Assessment Monitoring System
Outcome assessments: CPRS-R:L – 80 item Parent Rating Scale – Revised:Long Form, ADI-R – Autism Diagnostic Interview, CBCL/16-18 – Child Behaviour Checklist – ages 6-18, BSID – Bayleys
Scales of Infant and Toddler Development, RITQ – Revised Infant Temperament Questionnaire, ITSEA – Infant Social and Emotional Assessment, K-SADS - Kiddie Schedule for Affective
Disorders and Schizophrenia, CDI – Children’s Depression Inventory, BASC – Behaviour Assessment System for Children, TSST-C – Trier’s Social Stress Test for children
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Table 3
Covariates
Study
Tan

Date
2006

Socio-Demographics
Age/SES/marital
status/ethnicity

Mental Health
None

Birth Outcomes
Risks excluded

Gestational Risks
Risks excluded

Post-birth Risks
None

Isaksson

2015

Age/SES/ethnicity

Emotional distress

Yes

None

Postnatal IPV

Zou

2015

Age/SES

Risks excluded

Risks excluded

Risks excluded

Postnatal depression

Roberts

2016

Age/SES/ethnicity

Childhood abuse

Yes

Yes

Postnatal IPV

Levendosky

2016

Age/SES/marital
status/ethnicity

Depression, PTSD

Preterm excluded

Substance misuse,
illness excluded

Postnatal IPV, depression

Martinez-Torteya

2016

Age/SES/marital
status/ethnicity

Depression, anxiety,
emotional distress

None

None

Postnatal IPV, harsh
parenting

Bianchi

2016

Age/SES/ethnicity

None

Yes

None

Breastfeeding in
hospitalisation

Koen

2017

Age/SES/marital
status/ethnicity

Depression, stress

Yes

Yes

Postnatal depression

Martinez-Torteya

2017

Age/SES/marital
status/ethnicity

Depression, anxiety, PTSD

Preterm excluded

Substance misuse,
illness excluded

Postnatal IPV, stressful
events

Rodriguez

2018

Age/SES/marital status

None

None

None

Postnatal IPV

Miller-Graaf

2019

Age/SES/ethnicity

None

None

None

Postnatal depression,
parenting

SES – socio-economic status, IPV – intimate partner violence, PTSD – post traumatic stress disorder
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Table 4
Findings
Study

Initial findings

Confounders

Adjusted Findings

Tan, 2006

Differences found in externalising behaviours
(oppositional, hyperactivity, attention deficit,
hyperactive-impulsive, social problems).
Exposed children had markedly atypical scores
on internalising (with exception of
perfectionism).

No significant differences in groups for children's
developmental and health history. No mothers
used tobacco, alcohol or illicit drugs. Witnessing
abuse and child abuse were controlled for in
study.

Prenatal IPV associated with externalising problems: ADHD
(t[1,20]=2.13, p<.05) & social problems (t[1,20]=3.67, p<.05).

Isaksson, 2015

Morning maternal cortisol positively associated
with offspring total CBCL scores 9 years later
(p=.31; p=.009), especially externalising (p=.35;
p=.003) but not with child cortisol. Afternoon
cortisol associated with externalising only
(p=.33; p=.006)

Gender of child, residency, SES status during
pregnancy, gestational age, birth height and
weight, maternal distress and maternal exposure
to abuse (when child aged 9). Gestational week
for maternal saliva sampling.

Maternal cortisol levels associated with child externalising
problems at age 9. No association found with prenatal DV
and either child cortisol levels or CBCL scores.

Zou, 2015

SES, unplanned pregnancy and abortion history
differences significant between groups (p<.05).
DV group recorded excess postnatal
depression (65.1% vs 10.2%, p<.001) higher
RITQ scores in rhythmicity, withdrawal, mood,
distractibility and persistence. PDI scores on
BSID significantly lower in DV group.

Participants excluded for severe disease or
complications unrelated to DV - gestational
diabetes, hypertension, heart disease,
tuberculosis, nephropathy, hyperthyroidism,
severe infection, mental illness. Neonates
excluded for disease or complications,
prematurity or low birth weight. Age, SES,
education, planned pregnancy, previous
abortions and post-natal depression recorded.

Prenatal DV associated with distractibility of RITQ (p=0.0069)
and mood. Mood from biochemical indices with Glu
(ß=0.216, p=.047, effect size 0.047) and GABA (ß=0.227,
p=.037, effect size 0.051).

Roberts, 2016

Physical harm experienced more in younger,
lower SES and less recent births. Women
exposed in both of 2 calendar years before
birth year were somewhat more likely to have
child with ASD.

Adjusted for maternal age, birth year, child's sex,
mother's childhood SES and mother's childhood
abuse. Further adjusting for smoking, alcohol
consumption in pregnancy, preterm, low birth
weight, gestational diabetes, preeclampsia and
prior abortions. Sibling analysis used.

Neither physical abuse during pregnancy nor repeated abuse
associated with ASD. Only IPV in 2 calendar years before
birth associated with ASD (RR=2.16 [95% CI=1.33, 3.50]).
Sibling analysis similar to unrelated children.
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Study

Initial findings

Confounders

Adjusted Findings

Levendosky, 2016

Infant cortisol associated with prenatal IPV
(p<.05). Effects of prenatal IPV and post-natal
IPV were not equivalent. Maternal mental
health mediated effects of prenatal IPV.

Ethnicity and infant gender recorded. Education,
income, marital status, maternal age, negative
life events and use of street drugs combined as
cumulative risk. Model adjusted for maternal
mental health (anxiety, depression and PTSD).

Prenatal IPV associated with infant HPA axis reactivity
(r=0.15, p<.05). Higher levels of mother reported
internalizing and externalising problems (std ß=.09, p=.02).
Maternal mental health mediated effects (std ß=0.10,
p=0.01). When prenatal IPV included little evidence of
association for postnatal IPV (r=0.00, p=.97).

Martinez-Torteya, 2016

Pregnancy IPV associated with maternal
distress and lifetime IPV exposure. Cortisol
levels strongly associated with IPV during
pregnancy. Pregnancy IPV had significant effect
on externalising (std ß=0.29, p=.00) but not on
internalising, although maternal distress did
(std ß=0.26, p=.01).

Adjusted for maternal distress during pregnancy,
lifetime IPV exposure and postnatal IPV.

Prenatal IPV associated with child & mother reported
externalising (std ß=0.29, p=.00) and child reported
internalising symptoms (std ß=0.37, p=.00). Prenatal IPV
predicted profile of cortisol hyperactivity, only associated
with mother reported internalising symptoms (std ß=0.32,
p=.00).

Bianchi, 2016

Most participants reported child had
internalising problems (n=215), 201 reported
externalising problems or a combination.
Strong association found for IPV during
pregnancy and continued IPV after birth.

Ethnicity, infant sex, education and immigration
status recorded. Also birth method, birth weight
and initiation of breast feeding. Investigation of
conception rape, IPV 6 months after birth and
child exposure to IPV.

Greater proportion of children in IPV group were
clinical/borderline for internalising (x²(2)=6.88, p=.009,
Cramer's V=.16) and externalising (x²(2)=13.84, p<.001,
Cramer's V=.22). Association found between two groups and
total problems (x²(2)=16.11, p<.001, Camer's V=.24).

Koen, 2017

Crude associations for maternal PTSD and
infant development in fine motor (p=.015) and
adaptive behaviour-motor subscales (p=.004)
on BSID III.

Maternal age, marital status, education,
employment and income recorded. Depression,
stressful life events, postnatal depression,
substance misuse (prevalent in the study), PTSD
and lifetime abuse were measured. Weight,
height and head circumference measured at
birth and 6 months.

PTSD associated with lower scores on the adaptive
behaviour-motor subscale. Infants of mothers with PTSD
scored on average 1.3 units (95% CI [0.4, 2.3]) lower on the
adaptive behaviour-motor subscale (p=0.007).

Martinez-Torteya, 2017

Infant sex and ethnicity not associated with
internalising but ethnic minorities and males
scored higher on externalising behaviours
(p<.00 and p<.05 respectively). Maternal
smoking was associated with both (r=-.22,
p<.05). Alcohol use associated with cortisol (r=
-.18, p<.05).

Ethnicity and infant gender recorded. Education,
income, marital status, maternal age, negative
life events and use of street drugs combined as
cumulative risk. Model adjusted for maternal
mental health (anxiety, depression and PTSD).

Prenatal IPV only associated with externalising behaviours
(std ß=.33, p=.00). Internalising behaviour, moderated by
physiological reactivity to stress - effects of IPV strongest for
high cortisol/low sAA reactivity profile and less for
symmetrical cortisol/sAA reactivity profile.
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Initial findings

Confounders

Adjusted Findings

Rodriguez, 2018

Postnatal IPV and developmental delays
associated but only before adjusting.

Age, education, income, relationship status,
employment and disclosure of HIV status to
partner were reported.

No association between IPV and developmental delays.

Miller-Graaf, 2019

80% reported low levels of depression 6
months post-partum. Prenatal violence
predicted higher levels of depressive
symptoms at 6 months, poorer warm
responsiveness at 8 months and higher child
aggression/defiance towards mother.

Maternal age, education, ethnicity, depressive
symptoms and warm/sensitive parenting were
assessed.

Prenatal IPV was associated with child aggression/defiance
towards mother only at 24 months. (b=0.08, s.e=0.04, p<.01).
Adolescent mothers had more aggressive toddlers.

ADHD – Attention Deficit Hyperactivity Disorder; ASD – autistic spectrum disorders; PTSD – post traumatic stress disorder; CBCL – Child Behaviour Checklist; DV – domestic violence; SES –
socio-economic status; RITQ – Revised Infant Temperament Questionnaire; BSID – Bayleys Scales of Infant and Toddler Development; IPV – intimate partner violence
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Search Summary

Titles and abstracts
identified and screened
n = 3,084
Excluded n = 2,974

Unable to obtain further
information required to make
assessment n = 5

Full copies retrieved and assessed
for eligibility n = 108
Excluded n = 100
Weak – pregnancy included but no
specific findings from exclusively
pregnancy period n = 25

Studies identified from searching
reference lists n = 2

Exposure not during pregnancy or
not violence n = 32

Studies identified from searching
authors of included studies n = 1

Wrong outcome n = 10
Foreign language/unavailable n = 3
Duplicate n = 16
Reviews n = 12
Publications meeting inclusion
criteria n = 13
Excluded n=2
Inclusion criteria narrowed to only
studies of IPV and DV as exposure
Studies included in the review
n = 11

