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Abstract

Background: Evidence relating maternal history of abuse before pregnancy with pregnancy outcomes is controversial.
This study aims to examine the association between maternal histories of abuse before pregnancy and the
risk of preterm delivery and low birth weight.

Methods: We searched Subject Headings and keywords for exposure and the outcomes through MEDLINE,
EMBASE, Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials, Psycinfo,
CINAHL, Scopus, PILOTS, ProQuest Dissertations & Theses Global and Web of Science Core Collection in April
2017. We selected original studies that reported associations between maternal histories of abuse of any type
and either preterm delivery or low birth weight. Studies that included interventions during pregnancy to
lower maternal stress but reported no control data were excluded. We utilized the Newcastle-Ottawa Quality
Assessment Scales for observational studies to assess the risk of bias in the primary studies. Two independent
reviewers performed the selection of pertinent studies, assessment of risk of bias, and data extraction.
Unadjusted pooled odds ratios (OR) with 95% Confidence Interval (CI) were calculated for the two outcomes
of preterm delivery and low birth weight in 16 included studies.

Results: Maternal history of abuse before pregnancy was significantly associated with preterm delivery (OR 1.28,
95% CI: 1.12–1.47) and low birth weight (OR 1.35, 95% CI: 1.14–1.59). A substantial level of heterogeneity was detected
within the two groups of studies reporting preterm birth and low birth weight (I2 = 75% and 69% respectively).
Subgroup analysis based on the specific time of abuse before pregnancy indicated that childhood abuse increases the
risk of low birth weight by 57% (95% CI: 0.99–2.49). When the included studies were categorized based on study
design, cohort studies showed the highest effect estimates on preterm delivery and low birth weight (OR: 1.69,
95%CI: 1.19–2.40, OR: 1.56, 95% CI: 1.06–2.3, respectively).

Conclusions: We recommend that more high quality research studies on this topic are necessary to strengthen
the inference. At the practice level, we suggest more attention in detecting maternal history of abuse before
pregnancy during antenatal visits and using this information to inform risk assessment for adverse
pregnancy outcomes.

Trial registration: Registration number: PROSPERO (CRD42016033231).
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Background
Maternal chronic stress is increasingly recognized as a risk
factor for some pregnancy outcomes such as Preterm De-
livery (PTD) andLow Birth Weight (LBW). [1–3] PTD,
the major perinatal health problem [4] is identified by the
World Health Organization (WHO) as the primary cause
of death in children less than five years old. [5] It is associ-
ated with impaired developmental trajectories [6, 7] and
can lead to adult cardiovascular [8, 9] and metabolic dis-
eases. [10–13] Infants born with LBW often experience
severe health problems and developmental issues leading
to substantial healthcare costs. [14]
In animal models, it is hypothesized that accumulated

prenatal maternal stress leads to a high stress load that
shortens gestation length or causes other adverse preg-
nancy and behavioral outcomes. [15, 16] However, if the
stressed subject is placed into a supportive environment,
many of the adverse effects of stress can be reversed,
suggesting that stress is a modifiable risk factor. [17, 18]
In human research, prenatal maternal stressors, such as
natural disasters [19] adverse life events, and daily per-
ceived stress [20] are associated with adverse pregnancy
outcomes. Abuse and in particular, intimate partner vio-
lence (IPV), are the widely researched stressors associ-
ated with pregnancy outcomes. Abuse is defined as any
attempt to control the behavior of another person and
encompasses any direct or indirect physical, sexual or
emotional maltreatment. [21] IPV refers to any mal-
treatment within an intimate relationship that leads
to physical, psychological or sexual harm to those in
the relationship.
Systematic reviews with meta-analyses indicated that

IPV during pregnancy associates with PTD and low
LBW. [21–24] Moreover, in some primary investigations,
maternal history of abuse before pregnancy has been as-
sociated with adverse pregnancy outcomes; however
others reported no association in this regard. [3, 25–33]
Two recent systematic reviews examining the existing
evidence on the relation between childhood sexual abuse
and subsequent adult sequelae found that women who
had experience of childhood abuse tended to have more
problems and complaints during their pregnancy; [34,
35] nevertheless, both studies reported that the results
of the associations between maternal history of child-
hood abuse and PTD and LBW were inconsistent. [34,
35] Therefore, this systematic review aims to examine
whether maternal history of life-long abuse before preg-
nancy is associated with PTD and LBW.

Objective
The purpose of this systematic review was to assess the as-
sociation between maternal history of abuse (physical,
emotional, and sexual) at any time in life before pregnancy
and risk of PTD and LBW. This systematic review is

unique as we classified the relevant literature based on
time of abuse to have a clear understanding of the effect
of the time of abuse on the outcomes of interest. Conse-
quently, three subgroups of childhood abuse (abuse hap-
pened before 18 years of age), anytime abuse (history of
abuse anytime during married life until 12 months before
pregnancy), and recent abuse (abuse occurred during
12 months before pregnancy) were created.

Methods
We followed the Meta-Analysis of Observational Studies
in Epidemiology (MOOSE) criteria for reporting this
meta-analysis.

Information sources, search strategy, eligibility criteria
We conducted an initial search intended to scope the lit-
erature on the association between lifelong stressors (in-
cluding but not limited to sexual, physical and emotional
abuse) and PTD in July 2015. Databases searched were
MEDLINE, EMBASE, Psycinfo, Scopus, Web of Science
Core Collection, CINAHL, PILOTS, Cochrane Database
of Systematic Reviews and Cochrane Central Register of
Controlled Trials. The search strategy is presented in
Additional file 1. We performed an updated, more fo-
cused, search of MEDLINE, EMBASE, Scopus, Web of
Science Core Collection, CINAHL, PILOTS, Violence and
Abuse Abstracts, ProQuest Dissertations & Theses Global
and Cochrane Database of Systematic Reviews and
Cochrane Central Register of Controlled Trials in April
2017 to retrieve literature that studied the association be-
tween sexual, physical and emotional abuse and PTD as
well as LBW. Full strategies for this search are contained
in Additional file 2. To ensure comprehensive coverage of
the literature, we screened the results of both searches.
Search results are available in Fig. 1.
We initially screened citations to identify potentially

relevant studies. Then we retrieved full-texts of the se-
lected articles and assessed them further for eligibility
according to a structured inclusion/exclusion form used
by the two reviewers. The two steps of the selection
process were performed by two reviewers independently,
apparent discrepancies between them were resolved by
consensus. We selected original studies that reported as-
sociations between maternal history of abuse of any kind
and either PTD or LBW. Studies that included pharma-
cological or psychosocial intervention during pregnancy
to lower maternal stress but report no control data were
excluded. When more than one report was published
based on the same sample, we included the more com-
prehensive report in our analysis.
For this review, abuse is defined as an attempt to control

the behavior of another person and encompasses any dir-
ect or indirect physical, sexual or emotional maltreatment
at any age, before pregnancy. [21] The primary outcomes
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in this review are PTD, defined as giving birth to a single-
ton at less than 37 weeks of gestation and LBW, defined
as a birth weight of a live born infant of less than 2500 g
regardless of gestational age.
We searched reference lists in each of the included ar-

ticles as well as relevant review articles manually. Subse-
quently, we also examined reference lists of the newly
identified articles. Additionally, we e-mailed individual
researchers or organizations working on birth outcomes
and maternal experience of abuse and violence to deter-
mine whether any published or unpublished studies
existed that were not retrieved by our search.

Assessment of risk of bias
For the assessment of methodological quality (risk of bias) of
the included studies, we utilized the Newcastle-Ottawa Qual-
ity Assessment Scales for observational studies. These scales
are comprised of seven items that evaluate three domains of
quality: sample selection, comparability of cohorts, and as-
sessment of outcomes. A total score of 6 to 8 stars indicated
high quality, 4 or 5 stars indicated moderate quality, and 3 or
fewer stars related to poor quality. Two researchers from our
team conducted the assessment of methodological quality of
the included studies independently. Disagreement was dis-
cussed among the entire research team. We presented the
results of the assessment in Table 1.

Data extraction
We utilized a researcher-constructed data extraction sheet
piloted with 10 studies to record data from the included
studies. Two researchers from our team extracted the data
independently; any inconsistencies between them were re-
solved by reviewing the full text articles.

Data synthesis
We conducted a Meta-analysis using Review Manager 5.2
(Copenhagen: The Nordic Cochrane Centre, 2012). We cal-
culated odds ratios (OR) with 95% confidence intervals (CI)
for those included articles that did not report these mea-
sures. Weighting of the studies in this meta-analysis was cal-
culated based on the inverse variance of the study. We
assessed the statistical heterogeneity (variability among the
studies’ results) using the I-squared statistic. We categorized
the included studies into three categories according to the
time of maternal abuse: childhood abuse, anytime abuse, re-
cent abuse. Pooled OR were computed to estimate the asso-
ciation between maternal experience of abuse and PTD and
LBW within each of the subgroups. Despite our expectation,
some included articles reported only unadjusted OR for the
outcomes variables, and there was not enough data available
from these studies to calculate an adjusted OR for them.
Also, adjusted confounders were varied among those studies
that reported both adjusted and unadjusted OR for the out-
come variables. Therefore, we decided to perform the
meta-analysis of unadjusted data. We chose a random effects
model that accounted for a degree of clinical and statistical
heterogeneity that was expected among the included studies.
We created funnel plots of the data to assess for the possibil-
ity of small study bias. Since all the included studies in the
meta-analysis were from high-income countries (United
States of America, United Kingdom, Canada, Switzerland,
Norway, Australia), we did not conduct subgroup analysis
based on study context.

Results
Study selection
After removing duplicates, 8653 records were retained
in total. Out of this, we excluded 8553 articles during

Fig. 1 Flowchart of search results. The flowchart of search results and process for identification, selection and inclusion of the studies in the
systematic review is shown
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the titles and abstract review, and another 83 articles
using the structured inclusion/exclusion form. We sum-
marized the reasons for these exclusions in Fig. 1.
Through manually searching the reference lists of the
included articles, we added three additional studies.
Finally, we emailed 13 researchers who may have had
relevant manuscripts submitted or in press. Only one
responded and indicated that she did not have a rele-
vant article.
From 20 eligible studies, we excluded four because of

weak methodologies. This resulted in 16 studies that
were included in the meta-analysis. Some of these stud-
ies reported both PTD and LBW as outcome variables,
while some reported either PTD or LBW. We divided
the 16 studies into two groups based on the outcome
variables they reported. We included two reports from

one study. [25, 36] As both reports presented data on
different outcomes from one sample, we treated them as
one study.

Study characteristics
We presented the characteristics of the included studies
in Table 1. The majority (62.5%) of the studies originated
from the United States and the remainder were from
other high income countries. The study designs are
cross-sectional, case-control and cohort studies that
assessed the association between abuse and PTD or
LBW. Sample size in these studies ranged from 84 to
118,579. These samples encompass non-abused women
and women who had experienced abuse during their
childhood, anytime during their married life, or during
the 12 months before pregnancy.

Table 1 Characteristics of studies included in the meta-analysis

First Author
/Pub Date

Country Participants Study
Design

Sample
size

Type of Abuse Time of Abuse Outcomes Study
Quality

Christiaens/2015 [3] Canada All ethnic groups Case-
control

622 Childhood abuse Childhood PTD 7

Silverman/2006 [29] USA All ethnic groups Case-
control

118,579 Intimate partner physical
Abuse

Recent PTD
LBW

7

Jagoe/ 2000 [37] USA Low risk nonurban
population

Cohort 84 Intimate partner physical Abuse Anytime in
married life

PTD
LBW

5

Campbell/1999 [27] USA All ethnic groups Case-
control

252 Intimate partner emotional
physical, and sexual abuse

Anytime in
married life

LBW 5

Grimstad/ 1999 &
1997 [25, 36]

Norway All ethnic groups Case-
control

174 Sexual Abuse
Intimate partner sexual abuse

Childhood
Anytime in
married life

PTD
LBW

4

Neggers/ 2004 [28] USA Low income/low
risk population(82%
African-American)

Case-
control

3103 Intimate partner physical abuse
leading to Injury

Recent PTD
LBW

4

Stevens- Simon/1994
[39]

USA Low income, African
American

Cohort 127 Physical abuse Childhood PTD
LBW

5

Noll/ 2007 [30] USA All ethnic groups Cohort 186 Sexual abuse Childhood PTD 8

Henriksen/ 2014 [42] Norway All ethnic groups Cohort 76,870 Sexual violence (severe,
mild, moderate)

Childhood
Anytime in
married life
Recent

PTD
LBW

7

Taft/ 2007 [31] Australia All ethnic groups Cohort 9692 Intimate partner violence Anytime in
married life

PTD 5

Leeners/ 2014 [33] Switzerland All ethnic groups Cohort 255 Sexual abuse Childhood PTD 8

Curry/ 1998 [26] USA All ethnic groups Cohort 1597 Physical abuse
Sexual abuse

Recent LBW 7

Fried / 2008 [41] USA All ethnic groups Cross-
sectional

1555 Emotional, physical, Sexual abuse Anytime in
married life

PTD
LBW

8

Selk/2016 [51] USA Nurses Case-
control

51,434 Physical abuse
Sexual abuse

Childhood PTD 6

Harville/2010 [32] UK All ethnic group Cohort 4865 Violence Childhood LBW
PTD

6

Scribano/ 2013 [38] USA Low income
mothers

Case-
control

10,855 Intimate partner violence Recent LBW
PTD

7

Characteristics of all studies that were included in the meta-analysis are presented
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The sample for the majority of these studies included
people from all ethnic groups in the country where the
study was conducted; however, only one study examined
a low risk nonurban population [37] and three studies
assessed low income populations. [28, 38, 39] Abuse for
subjects in almost 45% of the included studies was de-
fined as abuse that originated from an intimate partner.
Measurement tools for abuse varied across the studies.
Data related to maternal history of abuse in the included
articles were obtained by self-report and were collected
through interviews, self-administered questionnaires, or
obtained from databases.

Preterm delivery
Fourteen studies reported an association between mater-
nal history of abuse in different points of life before
pregnancy and PTD. Pooled OR for PTD among these
14 studies was 1.28 (95% CI: 1.12–1.47, p < 0.000); how-
ever, we detected a substantial level of heterogeneity
among the studies in this group (I2 = 75%) (Fig. 2).
When we conducted analysis within subgroups, having
an experience of sexual abuse during childhood, re-
ported by eight studies, increased the odds of PTD by
25% (OR 1.25, 95% CI: 1.06–1.47, p = 0.008) compared
to women who did not have that experience. The odds
of PTD were 26% higher (OR 1.26, 95% CI: 0.83–1.91, p
= 0.29) in women who experienced sexual or physical
abuse any time during their married life before preg-
nancy, (reported by four studies), compared to those
who did not have such an experience. In addition, when
maternal abuse happened within the 12 months before
pregnancy (reported by four studies), the odds of PTD
increased by 28% (OR 1.28, 95%CI: 1.09–1.49, p = 0.002)
(Fig. 3). We detected a substantial level of heterogeneity
among the studies in the anytime abuse and childhood
abuse group (I2 = 75%). The funnel plot for all studies

included in PTD analysis was asymmetric (Add-
itional file 3). However, as the number of studies in-
cluded is low (14 studies) the power of the plot to
distinguish chance from real asymmetry is low. [40]
Hence, we conducted an Egger test that indicated a
likely publication bias (P < 0.003) among included arti-
cles reporting PTD.
Furthermore, we stratified the studies by study design

(cohort, case- control, and cross-sectional). The pooled
OR for PTD among seven studies with cohort designs
was 1.69 (95%CI: 95%, 1.19–2.40, p = 0.004), which was
higher than the effect estimated for six studies with
case-control designs (OR: 1.23, 95% CI: 1.03–1.48, p <
0.03). There was only one study with a cross-sectional
design in this group [41] (Fig. 4).

Low birth weight
Eleven studies examined the association between mater-
nal histories of abuse at different points of their lives be-
fore the pregnancy of interest with LBW. Pooled OR for
LBW among these studies was 1.35 (95% CI: 1.14–1.59,
p = 0.0005) (Fig. 5). We detected a substantial level of
heterogeneity in this group (I2 = 69%). The funnel plot
for all studies included in LBW analysis was symmetric
(Additional file 4). When we classified the studies by
time of abuse, the pooled OR for the four studies that
reported maternal history of sexual abuse in childhood
was 1.57 (OR 1.57, 95% CI: 0.99–2.49, p = 0.06). Never-
theless, when abuse happened at any time during mater-
nal married life (reported by five studies), odds of LBW
increased by only 9% (OR 1.09, 95% CI: 0.90–1.31, p =
0.38). A history of recent abuse before pregnancy, re-
ported by five studies, increased the odds of LBW by
35% (OR 1.35, 95% CI: 1.14–1.60, p = 0.0004) (Fig. 6).
We noticed the highest degree of heterogeneity in the
childhood abuse group (I2 = 84%). The four studies in

Fig. 2 Forest plot of overall unadjusted effect estimate for preterm birth. The Forest plot of overall unadjusted effect estimate for preterm birth
is shown
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this group that examined the association between mater-
nal experience of sexual abuse in childhood and LBW
are different in terms of sample size, study design and
context of study. [32, 36, 39, 42] The study with the
greatest estimated effect is a cohort study that included

low income African/American women living in the
United States [39], while the other studies examined
women from all ethnic groups.
When we stratified the studies by their design, the

highest estimated effect was related to the six cohort

Fig. 3 Forest plots of unadjusted effect estimate for preterm birth in subgroups of abuse time. The Forest plots of unadjusted effect estimate for
preterm birth when studies categorized based on time of abuse are shown

Fig. 4 Forest plots of unadjusted effect estimate for preterm birth in subgroups of study design. The Forest plots of unadjusted effect estimate
for preterm birth when studies categorized based on study design are shown
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studies (OR: 1.56, 95% CI: 1.06–2.3, p = 0.02), while the
pooled OR for the case-control group with five studies
was 1.28 (95% CI: 1.08–1.50, p = 0.004) (Fig. 7). There
was only one study with a cross-sectional design. We
did not perform subgroup analysis based on study qual-
ity and context, as all the final included studies included
in both PTD and LBW categories were high and
moderate quality studies originating from high-in-
come countries.

Discussion
Main findings
This study is the first systematic review that examined asso-
ciations between maternal history of abuse occurring before

pregnancy with PTD and LBW. Other reviews have largely
explored the associations between abuses during pregnancy
and the outcomes. Our analysis of 16 qualified articles dem-
onstrated that women who had been abused prior to preg-
nancy have an increased risk of PTD and LBW compared to
those who did not have the experience of abuse. In order to
describe the difference in effect estimated, we stratified the
included studies based on the time of exposure to abuse.
From this, we learned that the subgroup of studies reporting
maternal history of childhood abuse showed the highest risk
for LBW among the other subgroups of recent abuse and
anytime abuse in married life. Further, studies with cohort
designs demonstrated the highest pooled OR for both PTD
and LBW compared to case control studies.

Fig. 5 Forest plot of overall unadjusted effect estimate for low birth weight. The Forest plot of overall unadjusted effect estimate for low birth
weight is shown

Fig. 6 Forest plots of unadjusted effect estimate for low birth weight in subgroups of abuse time. The Forest plots of unadjusted effect estimate
for low birth weight when studies categorized based on time of abuse are shown
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Strengths and limitations
The strengths of this systematic review include an exten-
sive online search using a broad range of keywords and
nine databases. We did not confine the search by study
context or language. Examination of the reference lists of
the included articles and related systematic reviews
yielded three studies that our on-line search did not re-
veal. According to the assessment of risk of bias, we only
included primary studies that rated as being moderate and
high quality in terms of methodology. We conducted a
subgroup analysis according to the time of exposure to
abuse, which separates this study from other related sys-
tematic reviews examining the association between mater-
nal history of abuse and pregnancy outcomes.
The limitations of this study suggest the results should

be interpreted with caution. First, even though we only
included moderate and high quality primary studies,
they varied in their consideration of confounder vari-
ables to calculate adjusted OR for PTD and LBW. We
also were limited by the availability of data from these
studies to calculate adjusted OR controlling for the im-
portant confounders. Subsequently, we pooled un-
adjusted OR for this systematic review meaning that we
were not able to account for other risk factors that can
affect PTD and LBW. Second, we detected a substantial
heterogeneity among the original studies. Because of a
limited number of primary studies in each category of
PTD and LBW, we did not explore all the possible
sources of heterogeneity such as type of abuse, partici-
pants’ ethnic group/race, participants’ previous gesta-
tional experience, and jurisdiction and/or environment.

Third, the three subgroups we created based on time of
abuse are not mutually exclusive, as those who experi-
enced childhood abuse might have been abused later. Fi-
nally, the funnel plot for the included studies in the PTD
category was asymmetric indicating the possibility of
publication bias. This could suggest that our computed
OR from this analysis is overestimating the true odds ra-
tio for PTD.
Further, the moderate overall effect estimated for the re-

lationship between maternal experience of abuse before
pregnancy and the two outcomes of interest in this sys-
tematic review may be partly related to the common limi-
tations of the primary studies on abuse. Data on abuse
almost always rely on the participants’ recall and percep-
tions. The stigmatization of abuse may prevent partici-
pants from expressing their experience. Participants may
perceive abuse differently than the researcher; for instance,
psychological abuse might be perceived differently across
cultures. Some women may use denial as a defense mech-
anism to avoid painful memories of abuse. [43] The issues
with detecting abuse suggest that maternal history of
abuse is under reported. In addition, all the included stud-
ies in this systematic review were from high-income coun-
tries (North America, Europe, and Australia), where social
support for abused women and pregnancy health services
might be more available than in low-income countries.
These conditions can moderate the relationship between
abuse and adverse pregnancy outcomes leading to a
smaller estimated effect. This is supported by the results
of a recently published systematic review by Bussières et
al., (2015) on the effect of maternal stress on pregnancy

Fig. 7 Forest plots of unadjusted effect estimate for low birth weight in subgroups of study design. The Forest plots of unadjusted effect
estimate for low birth weight when studies categorized based on study design are shown
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outcomes. They reported a higher effect size for low in-
come countries compared to that of high income coun-
tries. [44]

Interpretation
This systematic review showed that maternal history of
abuse before pregnancy, specifically when abuse happened
in childhood, is associated with increased risk of PTD and
LBW. The results contrast with the conclusion of the pre-
vious systematic reviews. Leeners et al., (2006) and Wosu
et al., (2015) applying a narrative analysis, reported that
the existing evidence on the link between maternal history
of childhood abuse and PTD and LBW was inconsistent.
[34, 35] Compared to these systematic reviews, our study
had the advantage of a greater number of qualified pri-
mary studies since we searched the literature to April
2017. Compared to our results, the most recent systematic
review on IPV during pregnancy reported higher odds for
PTD (OR: 1.91, 95% CI: 1.60–2.29) and LBW (OR: 2.11,
95% CI: 1.68–2.65). For the potential mechanisms, the au-
thors suggested that physical or sexual abuse during preg-
nancy are associated with placental damage, uterine
contractions, premature rupture of membranes, and geni-
tourinary infections which increase the risk PTD and
LBW. [24]
One possible explanation for the observed association

between maternal history of abuse before pregnancy and
the two outcome variables is the idea that maternal experi-
ence of abuse plus other stressors during a lifetime contrib-
ute to an individual’s allostatic load. [45, 46] When the
allostatic load exceeds a threshold level, the individual
becomes vulnerable for diseases [47], or in the case of a
pregnant woman, adverse pregnancy outcomes. [16] The
findings of this systematic review can support the relation-
ship between early life experiences, accumulation of
stressors and risk of LBW and PTD. However, there are al-
ternative explanations for the association between maternal
history of abuse and the two outcomes. Having a history of
abuse before pregnancy is related to high risk behaviors in-
cluding smoking, drug abuse, and alcohol abuse. [3, 26, 30,
33, 48, 49] Moreover, abused women may not receive ad-
equate family support or prenatal care. A maternal history
of abuse can contribute to adverse pregnancy outcomes as
a result of these risk factors as well. [34, 50]

Conclusions
In this systematic review we found that women who ex-
perienced abuse before pregnancy had a higher risk of
PTD and LBW; the highest level of risk of LBW was as-
sociated with the victims of childhood abuse. Also, the
magnitude of the effect estimated by the subgroup of co-
hort studies for both PTD and LBW was higher than the
overall effect estimated for all the included studies in
each outcome category. However, respecting our study

limitations, we recommend that more high quality re-
search studies on the topic are necessary to strengthen
the inference. From our examination of the existing lit-
erature, we recommend the following points to be con-
sidered when designing primary studies on this topic.
First, using an appropriate study design such as a pro-
spective cohort in which researchers have a better con-
trol on the confounding factors can lead to a more
precise inference compared to other designs. Second,
creating a comprehensive list of all known confounding
factors related to the outcomes of interest is imperative
in reducing risk of bias. Third, the complexity of detect-
ing an abuse experience and the possibility of recall bias
demand more attention to assessing history of abuse.
We suggest the application of validated tools adminis-
tered by trained personnel to detect the victims of abuse
in research studies.
For practitioners, although the overall effect size we

detected was modest, it would be prudent to more care-
fully examine the maternal history of abuse before preg-
nancy during antenatal visits in order to use this
information to inform their risk assessment for adverse
pregnancy outcomes. Detailed assessment of risk factors
is a necessary step in order to plan for the effective man-
agement of pregnancy.

Additional files

Additional file 1: Full search strategy, July 2015. (PDF 115 kb)

Additional file 2: Full search strategy, April 2017 (PDF 93 kb)

Additional file 3: Figure S1. Funnel plot for included studies in the
preterm category. (JPG 40 kb)

Additional file 4: Figure S2. Funnel plot for all included studies in the
preterm birth category. (JPG 36 kb)

Abbreviations
LBW: Low Birth Weight; PTD: Preterm Delivery

Acknowledgements
We would like to thank Dr. Bryan F. Mitchell, Department of Obstetrics and
Gynecology, University of Alberta and the Alberta SPOR (Strategic Patient
Oriented Research) SUPPORT Unit for helpful discussions. We thank Dr. Lisa
Hartling, Department of Pediatrics, University of Alberta for offering her
expertise to the explanation of the findings in this systematic review.

Funding
Faculty of Nursing, University of Alberta (JKO); the Canadian Institutes of
Health Research (DMO); and University of Alberta and the Alberta SPOR
(Strategic Patient Oriented Research) SUPPORT Unit.

Availability of data and materials
Some of the data supporting our findings are included in this published
article and in the Additional file 1. Full search strategy July 2015;
Additional file 2. Full search strategy April 2017; Additional file 3: Figure S1.
Funnel plot for the included studies in the preterm category;
Additional file 4: Figure S2. Funnel plot for all the included studies in the
preterm birth category. Additional data (online search results) are available
from the corresponding author on reasonable request.

Nesari et al. BMC Pregnancy and Childbirth  (2018) 18:404 Page 9 of 11

https://doi.org/10.1186/s12884-018-2030-8
https://doi.org/10.1186/s12884-018-2030-8
https://doi.org/10.1186/s12884-018-2030-8
https://doi.org/10.1186/s12884-018-2030-8


Authors’ contributions
MN developed the study protocol, performed study selection, assessed
quality of the articles, extracted the data, contributed to the data analysis,
and drafted the manuscript. JKO contributed to the development of the
protocol. BV Analyzed the data. LS conducted the online search. DMO
contributed to the development of the protocol and drafted the manuscript.
All the authors read and approved the final manuscript

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

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

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

Author details
1Faculty of Nursing, University of Alberta, Edmonton, AB, Canada. 2Alberta
Research Centre for Health Evidence, Department of Pediatrics, University of
Alberta, Edmonton, AB, Canada. 3John W. Scott Health Sciences Library,
University of Alberta, Edmonton, AB, Canada. 4Departments of Obstetrics and
Gynecology, Pediatrics and Physiology, University of Alberta, Edmonton, AB
T6G 2S2, Canada.

Received: 17 November 2017 Accepted: 26 September 2018

References
1. Lilliecreutz C, Larén J, Sydsjö G, Josefsson A. Effect of maternal stress during

pregnancy on the risk for preterm birth. BMC Pregnancy Childbirth. 2016;16:
5. https://doi.org/10.1186/s12884-015-0775-x.

2. Seravalli L, Patterson F, Nelson DB. Role of perceived stress in the occurrence
of preterm labor and preterm birth among urban women. J Midwifery
Womens Health. 2014;59(4):374–9. https://doi.org/10.1111/jmwh.12088.

3. Christiaens I, Hegadoren K, Olson DM. Adverse childhood experiences are
associated with spontaneous preterm birth: a case–control study. BMC Med.
2015;13(1):124. https://doi.org/10.1186/s12916-015-0353-0.

4. Howson CP, Kinney MV, McDougall L, Lawn EJ, the Born Too Soon Preterm
Birth Action Group. Born too soon: preterm birth matters. Reproductive
Health. 2013;10(Suppl 1):s1. https://doi.org/10.1186/1742-4755-10-S1-S1.

5. WORLD HEALTH ORGANIZATION. WHO | Children: reducing mortality. World
Heal Organ. 2016. http://www.who.int/mediacentre/factsheets/fs178/en/.

6. Galéra C. Early risk factors for hyperactivity-impulsivity and inattention
trajectories from age 17 months to 8 years. Arch Gen Psychiatry. 2011;
68(12):1267. https://doi.org/10.1001/archgenpsychiatry.2011.138.

7. Heinonen K, Eriksson JG, Lahti J, et al. Late preterm birth and
neurocognitive performance in late adulthood: a birth cohort study.
Pediatrics. 2015;135(4):e818–25. https://doi.org/10.1542/peds.2014-3556.

8. Bensley JG, De Matteo R, Harding R, Black MJ. The effects of preterm birth
and its antecedents on the cardiovascular system. Acta Obstet Gynecol
Scand. 2016;95(6):652–63. https://doi.org/10.1111/aogs.12880.

9. Robbins CL, Hutchings Y, Dietz PM, Kukina E, Callaghan WM. History of preterm
birth and subsequent cardiovascular disease: a systematic review. Am J Obs
Gynecol. 2014;210(4):2–23. https://doi.org/10.1016/j.ajog.2013.09.020.History.

10. Hofman PL, Regan F, Jackson WE, et al. Premature birth and later
insulin resistance. N Engl J Med. 2004;351(21):2179–86. https://doi.org/
10.1056/NEJMoa042275.

11. Hovi P, Andersson S, Eriksson JG, et al. Glucose regulation in young adults
with very low birth weight. N Engl J Med. 2007;356(20):2053–63. https://doi.
org/10.1056/NEJMoa067187.

12. Kaijser M, Bonamy AE, Akre O, et al. Perinatal risk factors for diabetes in later
life. Diabetes J. 2009;58:523–6. https://doi.org/10.2337/db08-0558.

13. Li S, Zhang M, Tian H, Liu Z, Yin X, Xi B. Preterm birth and risk of type 1 and
type 2 diabetes: systematic review and meta-analysis. Obes Rev. 2014;15(10):
804–11. https://doi.org/10.1111/obr.12214.

14. Almond D, Chay KY, Lee DS. The costs of low birth weight. NBER Work Pap.
2004. https://doi.org/10.1017/CBO9781107415324.004.

15. Ameh S, Gomez-Olive FX, Kahn K, Tollman SM, Klipstein-Grobusch K.
Relationships between structure, process and outcome to assess quality of
integrated chronic disease management in a rural South African setting:
applying a structural equation model. BMC Health Serv Res. 2017;17(1):224–
9. https://doi.org/10.1186/s12913-017-2177-4.

16. Olson D, Severson E, Verstraeten B, Ng J, McCreary J, Metz G. Allostatic load
and preterm birth. Int J Mol Sci. 2015;16(12):29856–74. https://doi.org/10.
3390/ijms161226209.

17. McCreary JK, Erickson ZT, Hao Y, Ilnytskyy Y, Kovalchuk I, Metz GAS.
Environmental intervention as a therapy for adverse programming by
ancestral stress. Sci Rep. 2016;6(1):37814. https://doi.org/10.1038/srep37814.

18. McCreary JK, Erickson ZT, Metz GA. Environmental enrichment mitigates the
impact of ancestral stress on motor skill and corticospinal tract plasticity.
Neurosci Lett. 2016;632:181–6. https://doi.org/10.1016/j.neulet.2016.08.059.

19. Dancause KN, Laplante DP, Oremus C, Fraser S, Brunet A, King S. Disaster-
related prenatal maternal stress influences birth outcomes: project ice
storm. Early Hum Dev. 2011;87(12):813–20. https://doi.org/10.1016/j.
earlhumdev.2011.06.007.

20. Sable MR, Wilkinson DS. Impact of perceived stress, major life events and
pregnancy attitudes on low birth weight. Fam Plan Perspect. 2000;32(6):
288–94.

21. Hill A, Pallitto C, McCleary-Sills J, Garcia-Moreno C. A systematic review and
meta-analysis of intimate partner violence during pregnancy and selected
birth outcomes. Int J Gynaecol Obstet. 2016;133(3):269–76. https://doi.org/
10.1016/j.ijgo.2015.10.023.

22. Murphy CC, Schei B, Myhr TL, Du Mont J. Abuse: a risk factor for low birth
weight? A systematic review and meta-analysis. Can Med Assoc J. 2001;
164(11):1567–72. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC81110/pdf/
20010529s00013p1567.pdf.

23. Shah PS, Shah J, Births KSG on D of P. Maternal exposure to domestic
violence and pregnancy and birth outcomes: a systematic review and meta-
analyses. J Women’s Heal. 2010;19(11):2017–31. https://www.liebertpub.
com/doi/pdfplus/10.1089/jwh.2010.2051?casa_token=
g2QExTli90kAAAAA%3A3gf1aVhKGcdPeFuCEu-00gks9FIhe0fx9DMrd7a-
ISe01lahVbm3HRUGR3h5KwKjR0x2hFK-wmDz&.

24. Donovan BM, Spracklen CN, Schweizer ML, Ryckman KK, Saftlas AF. Intimate
partner violence during pregnancy and the risk for adverse infant
outcomes: a systematic review and meta-analysis. BJOG An Int J Obstet
Gynaecol. 2016;123(8):1289–99. https://doi.org/10.1111/1471-0528.13928.

25. Grimstad H, Schei B, Backe B, Jacobsen G. Physical abuse and low birthweight:
a case-control study. Br J Obstet Gynaecol. 1997;104(11):1281–7.

26. Curry MA, Perrin N, Wall E. Effects of abuse on maternal complications and birth
weight in adult and adolescent women. Obstet Gynecol. 1998;92(4 Pt 1):530–4.

27. Campbell J, Torres S, Ryan J, et al. Physical and nonphysical partner abuse
and other risk factors for low birth weight among full term and preterm
babies: a multiethnic case-control study. Am J Epidemiol. 1999;150(7):714–26.

28. Neggers Y, Goldenberg R, Cliver S, Hauth J. Effects of domestic violence on
preterm birth and low birth weight. Acta Obstet Gynecol Scand. 2004;83(5):
455–60. https://doi.org/10.1111/j.0001-6349.2004.00458.x.

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

30. Noll JG, Schulkin J, Trickett PK, Susman EJ, Breech L, Putnam FW. Differential
pathways to preterm delivery for sexually abused and comparison women.
J Pediatr Psychol. 2007;32(10):1238–48.

31. Taft AJ, Watson LF. Termination of pregnancy: associations with partner
violence and other factors in a national cohort of young Australian women.
Aust N Z J Public Health. 2007;31(2):135–42.

32. Harville EW, Boynton-Jarrett R, Power C, Hypponen E. Childhood hardship,
maternal smoking, and birth outcomes: a prospective cohort study. Arch
Pediatr Adolesc Med. 2010;164(6):533–9. https://doi.org/10.1001/
archpediatrics.2010.61.

33. Leeners B, Rath W, Block E, Gorres G, Tschudin S. Risk factors for unfavorable
pregnancy outcome in women with adverse childhood experiences. J
Perinat Med. 2014;42(2):171–8. https://doi.org/10.1515/jpm-2013-0003.

34. Leeners B, Richter-Appelt H, Imthurn B, Rath W. Influence of childhood
sexual abuse on pregnancy, delivery, and the early postpartum period in
adult women. J Psychosom Res. 2006;61(2):139–51.

Nesari et al. BMC Pregnancy and Childbirth  (2018) 18:404 Page 10 of 11

https://doi.org/10.1186/s12884-015-0775-x
https://doi.org/10.1111/jmwh.12088
https://doi.org/10.1186/s12916-015-0353-0
https://doi.org/10.1186/1742-4755-10-S1-S1
http://www.who.int/mediacentre/factsheets/fs178/en/
https://doi.org/10.1001/archgenpsychiatry.2011.138
https://doi.org/10.1542/peds.2014-3556
https://doi.org/10.1111/aogs.12880
https://doi.org/10.1016/j.ajog.2013.09.020.History
https://doi.org/10.1056/NEJMoa042275
https://doi.org/10.1056/NEJMoa042275
https://doi.org/10.1056/NEJMoa067187
https://doi.org/10.1056/NEJMoa067187
https://doi.org/10.2337/db08-0558
https://doi.org/10.1111/obr.12214
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1186/s12913-017-2177-4
https://doi.org/10.3390/ijms161226209
https://doi.org/10.3390/ijms161226209
https://doi.org/10.1038/srep37814
https://doi.org/10.1016/j.neulet.2016.08.059
https://doi.org/10.1016/j.earlhumdev.2011.06.007
https://doi.org/10.1016/j.earlhumdev.2011.06.007
https://doi.org/10.1016/j.ijgo.2015.10.023
https://doi.org/10.1016/j.ijgo.2015.10.023
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC81110/pdf/20010529s00013p1567.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC81110/pdf/20010529s00013p1567.pdf
https://www.liebertpub.com/doi/pdfplus/10.1089/jwh.2010.2051?casa_token=g2QExTli90kAAAAA%3A3gf1aVhKGcdPeFuCEu-00gks9FIhe0fx9DMrd7a-ISe01lahVbm3HRUGR3h5KwKjR0x2hFK-wmDz&
https://www.liebertpub.com/doi/pdfplus/10.1089/jwh.2010.2051?casa_token=g2QExTli90kAAAAA%3A3gf1aVhKGcdPeFuCEu-00gks9FIhe0fx9DMrd7a-ISe01lahVbm3HRUGR3h5KwKjR0x2hFK-wmDz&
https://www.liebertpub.com/doi/pdfplus/10.1089/jwh.2010.2051?casa_token=g2QExTli90kAAAAA%3A3gf1aVhKGcdPeFuCEu-00gks9FIhe0fx9DMrd7a-ISe01lahVbm3HRUGR3h5KwKjR0x2hFK-wmDz&
https://www.liebertpub.com/doi/pdfplus/10.1089/jwh.2010.2051?casa_token=g2QExTli90kAAAAA%3A3gf1aVhKGcdPeFuCEu-00gks9FIhe0fx9DMrd7a-ISe01lahVbm3HRUGR3h5KwKjR0x2hFK-wmDz&
https://doi.org/10.1111/1471-0528.13928
https://doi.org/10.1111/j.0001-6349.2004.00458.x
https://doi.org/10.1001/archpediatrics.2010.61
https://doi.org/10.1001/archpediatrics.2010.61
https://doi.org/10.1515/jpm-2013-0003


35. Wosu AC, Gelaye B, Williams MA. Maternal history of childhood sexual
abuse and preterm birth: an epidemiologic review. BMC Pregnancy
Childbirth. 2015;15:170–4. https://doi.org/10.1186/s12884-015-0606-0.

36. Grimstad H, Schei B. Pregnancy and delivery for women with a history of
child sexual abuse. Child Abuse Negl. 1999;23(1):81–90.

37. Jagoe J, Magann EF, Chauhan SP, Morrison JC. The effects of physical abuse
on pregnancy outcomes in a low-risk obstetric population. Am J Obstet
Gynecol. 2000;182(5):1067–9.

38. Scribano PV, Stevens J, Kaizar E, Team N-IR. The effects of intimate partner
violence before, during, and after pregnancy in nurse visited first time
mothers. Matern Child Health J. 2013;17(2):307–18. https://doi.org/10.1007/
s10995-012-0986-y.

39. Stevens-Simon C, McAnarney ER. Childhood victimization: relationship to
adolescent pregnancy outcome. Child Abuse Negl. 1994;18(7):569–75.

40. Sterne JA, Sutton AJ, Ioannidis JP, et al. Recommendations for examining
and interpreting funnel plot asymmetry in meta-analyses of randomised
controlled trials. BMJ. 2011;343:d4002. https://doi.org/10.1136/bmj.d4002.

41. Fried LE, Cabral H, Amaro H, Aschengrau A. Lifetime and during pregnancy
experience of violence and the risk of low birth weight and preterm birth. J
Midwifery Womens Health. 2008;53(6):522–8. https://doi.org/10.1016/j.jmwh.
2008.07.018.

42. Henriksen L, Schei B, Vangen S, Lukasse M. Sexual violence and neonatal
outcomes: a Norwegian population-based cohort study. BMJ Open. 2014;
4(10):e005935. 2014-005935. https://doi.org/10.1136/bmjopen-2014-005935.

43. Briere J. Methodological issues in the study of sexual abuse effects. J
Consult Clin Psychol. 1992;60(2):196–203.

44. Bussières E-L, Tarabulsy GM, Pearson J, Tessier R, Forest J-C, Giguère Y.
Maternal prenatal stress and infant birth weight and gestational age: a
meta-analysis of prospective studies. Dev Rev. 2015;36:179–99. https://doi.
org/10.1016/j.dr.2015.04.001.

45. Sterling P, Eyer J. Allostasis: a new paradigm to explain arousal pathology.
In: Fisher S, Reason J, editors. Handbook of life stress, cognition and health.
Oxford: John Wiley; 1988. p. 629–49.

46. McEwen BS. Protective and damaging effects of stress mediators: central
role of the brain. Dialogues Clin Neurosci. 2006;8(4):367–81.

47. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse
and household dysfunction to many of the leading causes of death in
adults. The Adverse Childhood Experiences (ACE) Study. Am J Prev Med.
1998;14(4):245–58. https://doi.org/10.1016/S0749-3797(98)00017-8.

48. Bohn DK. Lifetime physical and sexual abuse, substance abuse, depression,
and suicide attempts among native American women. Issues Ment Health
Nurs. 2003;24(3):333–52.

49. Bohn DK. Lifetime and current abuse, pregnancy risks, and outcomes
among native American women. J Health Care Poor Underserved. 2002;
13(2):184–98.

50. Lockwood CJ. Risk factors for preterm birth and new approaches to its early
diagnosis. J Perinat Med. 2015;43(5):499–501. https://doi.org/10.1515/jpm-2015-0261.

51. Selk SC, Rich-Edwards JW, Koenen K, Kubzansky LD. An observational study
of type, timing, and severity of childhood maltreatment and preterm birth. J
Epidemiol Community Health. 2016;70(6):589–95. https://doi.org/10.1136/
jech-2015-206304.

Nesari et al. BMC Pregnancy and Childbirth  (2018) 18:404 Page 11 of 11

https://doi.org/10.1186/s12884-015-0606-0
https://doi.org/10.1007/s10995-012-0986-y
https://doi.org/10.1007/s10995-012-0986-y
https://doi.org/10.1136/bmj.d4002
https://doi.org/10.1016/j.jmwh.2008.07.018
https://doi.org/10.1016/j.jmwh.2008.07.018
https://doi.org/10.1136/bmjopen-2014-005935
https://doi.org/10.1016/j.dr.2015.04.001
https://doi.org/10.1016/j.dr.2015.04.001
https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1515/jpm-2015-0261
https://doi.org/10.1136/jech-2015-206304
https://doi.org/10.1136/jech-2015-206304

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Objective
	Methods
	Information sources, search strategy, eligibility criteria
	Assessment of risk of bias
	Data extraction
	Data synthesis

	Results
	Study selection
	Study characteristics
	Preterm delivery
	Low birth weight

	Discussion
	Main findings
	Strengths and limitations
	Interpretation

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

