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Abstract

Objectives Even during pregnancy women may suffer from violence. We estimated the prevalence of physical abuse dur-
ing pregnancy, we analyzed the main risk factors and described the relationship between physical violence, psychological
wellbeing and pregnancy outcome. Methods We used a national representative sample of births, in all public and private
maternity units, in 2016 in France. Women were interviewed after delivery, on their living conditions and occurrence of
physical violence at least once during pregnancy. The study of risk factors and pregnancy outcome was done with multi-
variable logistic regressions. Results Of 12,330 women included in the analysis 1.8% (95% CI 1.6-2.0) had been exposed
to physical violence during pregnancy. Risk of violence was associated with the couple situation [women without a partner
or in couple not cohabiting (OR 2.89, 95% CI 1.96-4.26)], household income (less than 3000 euros monthly), and state
medical assistance coverage. Physical violence was more prevalent in case of a history of induced abortion or cannabis use
during pregnancy. Psychological distress was more frequent with than without physical violence (e.g., 62% vs. 24% had a
sadness period during pregnancy, p < 0.001). The risk of spontaneous preterm birth and transfer of the newborn to a neona-
tal intensive care unit were significantly higher among women experiencing physical violence during pregnancy compared
to other women. Conclusions for Practice Main factors associated with increased risk of violence during pregnancy were
socio-economics. The identification by caregivers of women exposed to violence during pregnancy needs to be improved to
develop preventive and care strategies.
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living in poverty or precarious conditions. Psychological
distress was much more frequent and the risk of spontane-

Significance

What is known? Women may be exposed to violence at dif-
ferent stages of their life, including during pregnancy, with
adverse consequences for the health of the mother and baby.
What this article adds? In France, in 2016, the frequency of
physical violence during pregnancy was higher for women
without a partner or in couple not cohabiting, and for those
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ous preterm birth and transfer of the newborn to a neona-
tal intensive care unit was higher among women victims
of physical violence. Health professionals should introduce
questions on violence during antenatal consultations, which
is not yet done.

Background

Violence against women is a major public health problem,
resulting in death, disability and various physical and mental
health disorders. About one-third of women worldwide are
victims of physical or sexual abuse by their partner, former
partner or another person. Prevalence is difficult to esti-
mate; the lifetime prevalence varies greatly among regions,
from 27% in Europe to 45% in Africa among women aged
15 years or older (WHO 2013).
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Women may be exposed to violence at different stages of
their life, including during pregnancy, with adverse conse-
quences for the health of the mother and baby. A multicenter
study by the WHO (Garcia-Moreno et al. 2005) estimated
that the rate of pregnant women experiencing physical vio-
lence was greater than 5% in 11 of 15 sites included in 10
countries between 2000 and 2003. The lowest proportion
was in Japan, 1%, and the highest in Peru, 28%. In the coun-
tries where the study was carried out, for more than 90% of
the cases women were mistreated by the baby’s father. In a
representative sample of the Canadian population in 2009,
10.5% of women were victims of violence during pregnancy
(Taillieu et al. 2016). In a review of studies from 23 coun-
tries, the frequency of physical abuse during pregnancy was
13.8% (James et al. 2013).

In France, until now, we had no national data regarding
violence during pregnancy. In a 1995 study involving 16
European countries, the European Program on Occupational
Risks and Pregnancy Outcome (EUROPOP), 2% (95% CI
1-4%) of women interviewed in one maternity unit in France
reported family violence during pregnancy (Saurel-Cubi-
zolles and Lelong 2005).

The estimated prevalence of violence differs among stud-
ies because of differences in sample design, violence meas-
ure and distribution of risk factors. Many risk factors are
related to socioeconomic conditions, such as low income,
low educational attainment, unemployment, young age
or living alone (James et al. 2013; Saurel-Cubizolles and
Lelong 2005; Coker et al. 2004; Taillieu and Brownridge
2010; Van Parys et al. 2014; Finnbogadoéttir and Dykes
2016). Moreover, some behaviors such as use of alcohol,
tobacco or illicit drugs are frequently reported as risk factors
of violence (Taillieu et al. 2016; Taillieu and Brownridge
2010; Cook and Bewley 2008).

Exposure to violence in pregnancy negatively affects the
psychological health of women. A meta-analysis estimated a
two to threefold increased risk of major depressive disorder
and 1.5-fold increased risk of postpartum depression with
violence during pregnancy (Beydoun et al. 2012). In another
meta-analysis, the risk of post-natal depression related to
intimate partner violence during pregnancy was increased
three-fold (odds ratio: 3.1 (95% CI 2.7-3.6) (Howard et al.
2013). Finally, the negative impact of physical violence on
the course of pregnancy is documented, from the risk of
spontaneous abortions to that of preterm delivery (Donovan
et al. 2016; Hill et al. 2016), as well as an excess risk of peri-
natal or even infant mortality (Asling-Monemi et al. 2003).

Knowing the frequency of violence and risk factors is
an essential step in the development and implementation
of interventions to reduce the incidence of violence and to
address their consequences. Using a representative sample
of births in France in 2016, the aims of this paper were to
(1) estimate the prevalence of women’s exposure to physical

violence during pregnancy, (2) analyze the main risk fac-
tors and (3) describe the link between violence and some
risky behaviors, psychological distress and main indicators
of pregnancy outcome.

Methods
Study Design

The National Perinatal Survey (NPS) was conducted in
2016 by the INSERM Team of Perinatal Epidemiology
(UMR1153-EPOP¢), in collaboration with other institutions
(Blondel et al. 2017). Data collection covered all births dur-
ing 1 week in March 2016, that is, all live born or stillborn
children, in public and private maternity units—as well as
children born outside these institutions and subsequently
transferred—at a gestational age of at least 22 weeks or
weighing at least 500 g at birth. Data came from (1) an inter-
view with women during their postpartum stay, to obtain
information about their social and demographic character-
istics and prenatal care; (2) a self-administered question-
naire with nine questions—on sensitive subjects such as vio-
lence, cannabis or psychological distress; and (3) medical
files about complications of pregnancy and delivery and the
child’s health status at birth.

Women younger than 18 years and those with a stillbirth
or late abortion for medical reasons were not interviewed
and did not complete the self-administered questionnaire.

The NPS was approved by the ethics committee of the
Health Research Institute in December 2014 (IRB00003888
no. 14-191), the French Commission on Information Tech-
nology and Liberties (CNIL—no. 915197) and the National
Council on Statistical Information (visa no. 2016X703SA).

Variables

The occurrence of violence was identified by the follow-
ing question in the self-administered questionnaire: “Dur-
ing your pregnancy, has anybody ever hit you, slapped you,
beat you or intentionally shoved you or otherwise physically
abused you?” with a yes/no response.

Data variables included age (younger than 20, 20-24,
25-29, 30-34, and 35 years or older), nationality (French,
other European, North African, Sub-Sahara African, other
nationalities). Maternal level of education was considered
in five modalities (less than bachelor degree, at bachelor
degree, bachelor degree + 1 or 2 years, bachelor degree + 3
or 4 years, and bachelor degree +5 or more years). The
bachelor is the diploma that ends high school, validated at
18 years. The social situation was also described by employ-
ment status during pregnancy (working, unemployed, stu-
dent, not working), household monthly income (less than
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500 euros, 500-1000, 1000-1500, 1500-2000, 2000-3000,
3000-4000, and 4000 euros or more), and medical insurance
(social security, universal health coverage (Couverture Mal-
adie Universelle—(CMU), state medical assistance (AME),
or no insurance). The following living conditions were con-
sidered: accommodation type (own housing, with family or
friends, in a foster home or hostel), and number of previous
children (none, 1, 2, 3 or more).

Data was also available on couple situation assessed by
the following question: “Currently, do you live in couple?
yes, with a person who is living in the same accommoda-
tion than yours/yes, with a person who is not living in the
same accommodation than yours/no you are not living in
couple”; each answer was respectively called cohabiting/
with a partner but not cohabiting/single. All these variables
were selected because they have previously been related to
violence in the literature.

Besides we analyzed the number of previous induced
abortions (none, 1, 2 or more), tobacco smoking during
pregnancy (non-smoker, 1 to 9 or 10 or more cigarettes a
day) and cannabis use during pregnancy (none, less than
once monthly, more often) as women’s behaviors potentially
related to physical abuse.

In order to assess the psychological well-being of women
during pregnancy, we have used four questions. Two of them
were face-to-face questions as following: (1) “On a psycho-
logical point of view, how did you feel during your preg-
nancy? Good/quite good/quite poorly/poorly; (2) “Have you
consulted a doctor, psychologist or psychotherapist for psy-
chological difficulties during your pregnancy? Yes/no”. The
other two were items from the self-questionnaire, answered
yes/no: (3) “During your pregnancy, did you experience a
period of at least two consecutive weeks during which you
felt sad, depressed, or hopeless?” (4) “During your preg-
nancy, did you experience a period of at least 2 weeks during
which you lost interest in most things that usually give you
pleasure, such as leisure, work or activities?

We used five indicators for pregnancy outcomes: (1)
preterm birth (PB), defined as a birth occurring before 37
completed weeks of gestation; (2) spontaneous PB, when the
PB had not been medically induced or followed a cesarean
section before the beginning of labor; (3) low birthweight,
defined as a weight lower than 2500 g; (4) small for gesta-
tional age (SGA), when the birthweight was lower than the
10th percentile taking into account sex and gestational age
using French norms of intra-uterine growth (Audipog 2008);
(5) transfer of the newborn to a neonatal intensive care unit
after the delivery.

Statistical Analysis

Firstly, we estimated the prevalence of violence. Secondly,
this frequency was analyzed by women’ characteristics using
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the Chi square test. Variables significant on bivariate anal-
ysis at p<0.05 were entered into a multivariable logistic
regression model, estimating odds ratios and their 95% con-
fidence intervals (CI). Then, we examined the association
of physical violence with history of induced abortions and
tobacco and cannabis use during pregnancy; these analyses
were adjusted for the main risk factors of violence identi-
fied (with p<0.10) by the previous multivariate analysis.
Lastly, we analyzed the association of physical violence
with the psychological well-being on the one hand and with
the pregnancy outcome on the other hand using bivariate
analyses, followed by multivariable models controlling for
household income, couple relationship and social insurance.
The analyses concerning pregnancy outcome were restricted
to singletons, due to specific risks of multiple pregnancies;
they have been adjusted for the same factors than above plus
educational level, number of induced abortions, tobacco and
cannabis use since these characteristics are major risk fac-
tors for the pregnancy outcome. We used the software SAS
v 9.4 for analysis.

Results

The sample included 13,982 women with a live birth; data
on violence was not available for 1652 women (11.8%). The
present study included 12,330 women; of them, 11,922 had
a singleton baby.

On the whole, 220 women reported physical violence
during pregnancy, i.e. 1.8% (95% CI 1.6-2.0%) (Table 1).
This percentage was higher for women younger than 24 than
older women and for women with Sub-Saharan African or
other nationality than European or North African national-
ity. It decreased with increasing educational level. Women
who were students or, to a lesser extent, unemployed more
often reported physical violence than did employed women.
The prevalence of violence, which was strongly related to
household income, was higher for women with lower income
and those with state medical assistance (AME) or universal
health coverage (CMU) than social security.

The prevalence of physical violence was greater for
women who were not cohabiting with their partner or had
no partner than for those cohabiting. It was increased for
women not living in their own residence, especially those
living in a foster home or hostel and for those who had three
or more previous children.

The risk of physical violence was strongly related to the
couple situation: the risk was increased for women who
were not cohabiting with their partner or who had no partner
versus those who were cohabiting, even after adjusting for
other factors (adjusted OR 2.89, 95% CI 1.96-4.26). House-
hold income also remained related to risk of violence after
adjustment, particularly for incomes less than 3000 euros per
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Table 1 Prevalence, crude and adjusted odds ratios of physical violence in pregnancy by social characteristics

Physical violence in pregnancy

N % Crude OR 95% CI p value Adjusted OR* 95% CI p value

Total 12,330 1.8
Age (years)

Less than 24 1642 3.1 2.36 1.61-3.46 1.23 0.77-1.94

25-29 3882 1.8 1.31 0.92-1.87 1.18 0.81-1.73

30-34 4176 1.3 1 1 -

35 or more 2629 1.7 1.28 0.86-1.90 < 0.001 1.20 0.79-1.82 0.75
Nationality

French 10,502 1.6 1 1 -

European 392 2.0 1.30 0.63-2.66 1.00 0.46-2.19

North African 549 2.7 1.75 1.02-2.99 1.24 0.68-2.26

Sub-Sahara African 515 39 2.52 1.57-4.04 1.09 0.62-1.92

Other 284 35 2.27 1.19-4.35 < 0.001 1.32 0.63-2.73 0.92
Educational level

Less than bachelor 2848 2.8 3.58 2.11-6.06 1.23 0.67-2.28

At bachelor degree 2672 22 2.75 1.60-4.73 1.18 0.64-2.16

Bachelor+1 or 2 2351 1.5 1.87 1.04-3.35 1.10 0.58-2.05

Bachelor+3 or 4 2178 1.1 1.38 0.74-2.57 1.05 0.55-2.00

Bachelor + 5 or more 2121 0.8 1 < 0.001 1 0.96
Women' employment®

Working 8017 1.2 1

Unemployed 2045 3.1 233 1.78-3.05 < 0.001 0.95 0.68-1.40 0.89

Students 261 5.0

Not working 1934 22
Household income per month®

Less than 500 € 333 6.6
<1000 € 995 4.1 9.68 5.08-18.43 3.07 1.28-7.39
<1500 € 1036 3.1 6.20 3.11-12.33 3.11 1.34-7.23
<2000 € 1528 2.8 5.62 2.89-10.94 4.15 1.90-9.04
<3000 € 3262 1.3 2.60 1.33-5.04 2.25 1.06-4.75
<4000 € 2741 1.0 1.86 0.92-3.77 1.93 0.91-4.11

4000 € or more 2148 0.5 1 < 0.001 1 < 0.008
Couple situation®

Cohabiting 11,054 1.3 1 1

Not cohabiting 446 6.3 4.97 3.73-6.63 < 0.001 2.89 1.96-4.26
single 748 6.2 < 0.001
Medical insurance

State medical assistance (AME) 131 8.4 7.02 3.70-13.32 243 1.04-5.65

Universal health coverage (CMU) 1525 4.3 3.46 2.56-4.67 1.47 0.97-2.22

Social security 10,313 13 1 1 -

None 289 3.1 2.46 1.24-4.88 < 0.001 1.12 0.50-2.52 0.10
Housing

Own accommodation 11,393 1.5 1 1 -

Family or friends 761 4.2 2.80 1.904.11 1.10 0.69-1.74

Foster home or hostel 104 9.6 6.78 3.47-13.23 < 0.001 2.11 0.97-4.58 0.17
No. of previous childbirths

0 5171 1.8 1 1 -

1 4364 1.4 0.75 0.54-1.04 0.84 0.59-1.19

2 1789 22 1.20 0.82-1.76 1.07 0.70-1.65

3 or more 999 2.7 1.50 0.97-2.31 <0.02 0.96 0.56-1.65 0.65

2All variables included in the multivariate model for 11,861 women: 462 excluded due to missing data for at least one variable, 1.7% reported physical violence
The odds ratios have been estimated grouping “unemployed”, “students™ and “not working”
“The odds ratios have been estimated grouping “less than 500 € and “less than 1000 €”

9The odds ratios have been estimated grouping “not cohabiting” and “single”
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month. The risk of violence was increased for women with
state medical assistance (AME) [adjusted OR 2.43 (95% CI
1.04-5.65)]. The relation between violence and educational
level or nationality was no longer significant after adjust-
ment. Because of missing values in at least one variable, 462
women were excluded from the multivariable analysis; 1.7%
of them reported physical violence.

In the whole sample, 1652 women did not answer the
question on physical abuse mainly because they were not
interviewed by the NPS, it was the case of 1303 women,
and only minimal data were available: age, parity and some
medical data. The comparison of women for whom data
on violence is available and the others shows differences:
respectively, 13% versus 26% were younger than 25 years
old (data not shown) and 8% versus 13% had 3 or more pre-
vious children, both characteristics related to risk of vio-
lence. Also, 349 women completed the interview but not
the self-administered questionnaire or the question on vio-
lence. In comparing women with complete data with those
who only had interview data, 23% versus 11% reported
income less than 1000 euros per month, 12% versus 9%
were not cohabiting with their partner or had no partner,
and 26% versus 13% had state medical assistance (AME)
or universal health coverage (CMU), all factors associated
with physical violence. If all women with missing data for
violence had the same prevalence of violence by age as

respondents, their rate of violence would be 2%—a rate
obtained by applying the percentages of violence per age
group observed on the available data—which would not
really change the estimate on the overall sample, 1.81%
versus 1.78%.

Having had one or more induced abortions was associ-
ated with physical violence during pregnancy, even after
adjusting for main risk factors of violence (Table 2). As well,
smoking tobacco or using cannabis during pregnancy was
associated with violence. After adjusting for use of cannabis
and the main risk factors of violence, tobacco smoking was
no longer associated, but cannabis use remained strongly
associated with physical violence.

The indicators of psychological symptomatology were
associated with physical violence (Table 3). These associa-
tions were highly significant even when adjusting for the
main risk factors of violence, with odds ratios higher than
three. Consultations with a professional for psychological
problems were more frequent in case of physical violence.
These associations remained strong even after adjustment
for the main risk factors of violence.

The rate of preterm births was higher among women
exposed to physical abuse during pregnancy, as was the
rate of spontaneous preterm birth (Table 4). There was no
difference in the proportion of children with a birthweight
lower than 2500 g or small for gestational age, whereas the

Table 2 History of induced
abortion and other behaviors

Physical violence in pregnancy

and physical violence during No Yes Adjusted OR (95% CI)
pregnancy
N=12,110 N=220
% %
No. of previous induced abortions
0 834 64.8 <0.001 17 < 0.001
1 12.7 23.9 2.04 (1.47-2.85)
2 or more 3.9 11.3 2.42 (1.53-3.85)
Tobacco smoking during pregnancy
No 84.5 73.3 <0.001 1° 0.17
1-9 cigarettes/day 11.8 19.8 1.40 (0.98-2.02)
10 cigarettes/day or more 3.8 6.9 1.23 (0.71-2.16)
Cannabis use in pregnancy
Yes 2.0 7.8 <0.001 3.05(1.77-5.26)° < 0.001
If yes, (N=281) (N=26)
Less than 1/month 66.9 61.5 <003 ¢
1-9 times/month 23.1 11.5
10 times/month or more 10.0 26.9

?Adjusted for household income, couple relationship and medical insurance

®Adjusted for household income, couple relationship, medical insurance and cannabis use

¢Adjusted for household income, couple relationship, medical insurance and tobacco smoking

4Not available due to small numbers
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Table 3 Psychological well-
being during pregnancy and

Physical violence in pregnancy

physical violence No Yes Adjusted OR (95% CI)*
N=12,110 N=220
% %
Self-rated psychological status
Good 67.8 46.1 <0.001 1 < 0.001
Quite good 22.2 28.3 1.73 (1.25-2.39)
Quite poor 7.3 15.1 2.34 (1.55-3.52)
Poor 2.8 10.5 3.47 (2.14-5.63)
Episode of sadness®
Yes 235 61.8 <0.001 4.22(3.17-5.62) < 0.001
Loss of pleasure®
Yes 18.1 50.7 <0.001 3.63 (2.75-4.80) < 0.001
Visit to a professional for psy-
chological distress
Yes 6.3 21.0 <0.001 3.75(2.66-5.29) < 0.001

?Adjusted for household income, couple relationship, and medical insurance

"During your pregnancy, did you experience a period of at least two consecutive weeks during which you
felt sad, depressed, or hopeless? Yes/no

“During your pregnancy, did you experience a period of at least two weeks during which you lost interest in
most things that usually give you pleasure, such as leisure, work or activities? Yes/no

Table 4 Outcomes of pregnancy
and physical violence
(singletons)

Physical violence in pregnancy

No Yes Adjusted OR (95% CI)

N=11,685 N=216

% %
Preterm birth (<37 weeks) 5.6 8.8 < 0.04 1.55 (0.95-2.53)* 0.08
Spontaneous preterm birth 32 6.0 <0.02 1.82 (1.02-3.27)* <0.05
Birthweight <2500 g 5.5 74 0.22 1.14 (0.67-1.95)° 0.61
SGA 10th percentile 9.2 9.8 0.76 0.88 (0.54-1.41)° 0.58
Transfer of newborn in NICU 8.1 15.7 <0.001 1.62(1.08-2.42)° <0.02

SGA small for gestational age taking into account sex and gestational age using French norms of intra-
uterine growth (Audipog 2008), NICU neonatal intensive care unit

#Adjusted for educational level, household income, couple situation, social insurance, number of induced

abortions and cannabis use

bAdjusted for educational level, household income, couple situation, social insurance, number of induced
abortions, tobacco and cannabis use

percentage of children transferred to a neonatal intensive
care unit (NICU) was higher among the group of women
exposed to violence. After adjustment for education, income,
couple situation, social insurance, number of induced abor-
tions and cannabis use (plus tobacco use for transfer to a
NICU), the excess of risk of spontaneous preterm birth and
infant transfer remained statistically significant in relation
to physical violence.

Discussion

The prevalence of reported physical violence during preg-
nancy was 1.8%. This proportion may seem rather low, but
it corresponds to more than 14,000 women each year in
France. Main risk factors of violence were not cohabiting
with the partner or not having a partner and low household
income. Women reporting violence frequently had a his-
tory of induced abortion and were more frequently cannabis
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users. They frequently reported depressive symptoms and
more often consulted professionals for psychological dif-
ficulties than women not exposed to violence. Women vic-
tims of physical violence had a higher risk of spontaneous
preterm birth and of having a baby transferred to a neonatal
intensive care unit.

Adequately measuring the prevalence of violence is dif-
ficult. In the present study, only one question was asked,
without details on the context of occurrence or on the per-
petrator. The question was included in a general survey on
perinatal health, with multiple objectives; thus, our analysis
benefited from the diversity of information collected. The
question focused on physical violence, excluding emotional
and sexual abuse. The wording of the question was very
similar to an item on the Abuse Assessment Screen, but
without secondary questions such as ‘by whom?’ or ‘How
many times?’ (Rabin et al. 2009). Prevalence may have been
underestimated: with only one question, some women could
avoid responding positively. Moreover, as our findings illus-
trate, the selection of women by non-response to the survey,
may have underestimated the frequency of violence.

The strength of this study is the quality of the sample, its
large size and the representativeness of births at the national
level over a recent period. This is the first time a question on
violence has been asked in the French perinatal surveys. The
question on violence was introduced in a self-administered
questionnaire—with no one to hear the answer—and so
could have implied better reporting, due to a more favorable
climate of confidentiality.

Previous research has reported a wide range of prevalence
of violence during pregnancy, 0.9% to 20% (Gazmararian
et al. 1996; Saurel-Cubizolles and Lelong 2005). Studies
were based on varied populations and some were mono-
centric. More recently, in a cohort study including 1573
women during 2012-2013 in Sweden, the prevalence of
domestic physical violence during pregnancy was 0.8%,
and 2.5% when including emotional, physical or sexual
abuse (Finnbogadéttir and Dykes 2016). From a sample
of 1 894 women during 2010-2012 in Belgium, 2.4% of
women reported being a victim of physical violence during
pregnancy (Van Parys et al. 2014). In a Canadian sample
of 4750 women in 2000, 1.2% reported physical violence
by an intimate partner during pregnancy and 1.5% reported
fear of their partner (Janssen et al. 2003). These percentages
are close to the one we found. However, in a study of 848
women in two hospitals in Portugal in 2012, 22% were vic-
tims of domestic violence during pregnancy (Almeida et al.
2017). A meta-analysis of domestic violence showed a range
of 3% to 23% for physical violence in developed countries
(James et al. 2013). The characteristics of the sample and the
measurement of violence have a great impact on estimating
prevalence; almost all authors mentioned the risk of under-
reporting. In general, it is difficult for women to declare that
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they are exposed to violence and some choose to hide the
situation because of threats, shame or distress. Few women
denounce violence, seek help or complain (Salmona 2016).

We aimed to describe the main characteristics of abused
women, and bring information to improve detection of
such women by caregivers. The links between violence and
social factors that we describe have been reported previ-
ously (Taillieu et al. 2016, Cook and Bewley 2008; Gart-
land et al. 2011). A meta-analysis showed twice the risk of
being a victim of violence during pregnancy for women with
low income (James et al. 2013). Our results underline the
increased risk of violence for women in vulnerable and pre-
carious social situations. Receiving state medical assistance
or living in a hostel are both markers that women are in this
situation. These women accumulate harmful conditions that
go as far as physical violence, their risk was almost threefold
that of women in social well-being. There are two possible
reasons for the associations we observed: either the occur-
rence of violence is more frequent in the hostels, either some
abused women may leave their abusive homes and go to live
with friends or be admitted to a hostel.

Family situation is strongly linked to violence. The risk of
physical abuse during pregnancy was increased for women
who did not have a partner or did not live with their partner.
We had no details on the biography of the couples: some
could be in the process of separating, which is a critical step
in the occurrence of violence. In a 2000 national survey
on violence against women in France, an estimated 10% of
women reported physical violence by the partner during the
year of separation as compared with 2% of women who were
not separated from their partner (Jaspard et al. 2003). In
a European study in 1995-1997, the proportion of women
reporting family violence was 14% when the couple sepa-
rated during pregnancy versus 1% when the couple lived
together (Saurel-Cubizolles and Lelong 2005). Several other
studies observed increased risk of violence for women living
alone (James et al. 2013; Taillieu and Brownridge 2010; Van
Parys et al. 2014; Gartland et al. 2011).

Having had an induced abortion was related to physi-
cal violence; abused women have twice the risk of previous
abortion and repeated abortions. Several papers have been
published on abortion and violence (Fisher et al. 2005; Hall
et al. 2014; Pinton et al. 2017). In a French study of medical
abortions, we recently showed that women with repeated
abortions reported more often that they were exposed to
constraints or violence in their couple relationship (Opa-
towski et al. 2017). A 2000 Canadian study found that 33%
of women who were physically abused or feared their partner
during pregnancy had a prior induced abortion versus 21%
of women not abused (Janssen et al. 2003). These studies
suggest that women whose partner was not informed of the
abortion may be victims of violence.
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We found cannabis use strongly related to violence. In the
same Canadian study, 17% of women who were physically
abused or feared their partner during pregnancy used illicit
drugs as compared with 2% of women not abused (Janssen
et al. 2003). A study in 2009-2010 in Baltimore (USA) found
that 63% of women reporting physical abuse used marijuana
during pregnancy (16% used other illicit drugs) versus 33% of
women not abused (10% for other drugs) (Alhusen et al. 2013).
Drug use for pregnant women was suggested to be both a cop-
ing and survival strategy and a source of vulnerability to vio-
lence (Sales and Murphy 2000). Besides the use of illicit drugs
may increase irritability and promote conflict and fighting.

Our results illustrate the association between violence and
psychological distress. Abused women frequently reported
poor psychological wellbeing and depressive symptoms. In
the 2000 French survey on violence against women, risk of
poor health, depressive symptoms, and stress symptomatol-
ogy were increased for women who reported physical vio-
lence; the rate of suicide attempts in the previous 12 months
was 5% with multiple episodes of physical violence, 3% with
one reported episode and 0.2% with no exposure to violence
(Saurel-Cubizolles 2005). A systematic review and meta-
analysis of 67 studies concerning the perinatal period esti-
mated a three-fold increased risk of high levels of depressive
symptoms in the postnatal period after experiencing partner
violence during pregnancy (OR 3.1, 95% CI 2.7-3.6) (How-
ard et al. 2013). This estimate is very close to ours.

Two systematic reviews, recently published, focused
on the risk for adverse infant outcomes related to violence
during pregnancy (Donovan et al. 2016; Hill et al. 2016).
Consistent with our results they reported that violence was
related to preterm birth, whereas the association with small
for gestational age was less pronounced or not significant. In
the study carried out in 16 European countries in 1995, the
odds ratio of preterm birth related to family violence during
pregnancy was 1.73 (95% CI 1.35-2.22) (Saurel-Cubizolles
and Lelong 2005). This excess of preterm birth could result
from an increase in stress induced by violence; sometimes,
traumatic mechanisms, such as placental damage or ruptures
of membranes may be caused by physical violence.

The frequency of physical violence during pregnancy we
observed is possibly under-estimated, due to under-reporting
by women and selection by non-response. Knowledge of
risk factors is important for preventing physical violence
during pregnancy because they can be helpful to identify
victims early. Women who are victims of violence may be
more likely to develop psychological disorders that will
jeopardize their health and the mother—baby relationship.
More representative studies are needed to better characterize
the types of violence, frequency of assaults and the details
of the perpetrator. In France, a special appointment with a
midwife or doctor (called “interview of the 4th month’’) aims
to identify problems and provide prevention information;

this could be an opportunity to detect violence at home and
take care of concerned women. Health professionals should
systematically introduce questions on violence during ante-
natal consultations, which is not done currently.
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