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Abstract

Sexual victimisation has been associated with suicidal ideation, especially among women; however data on this association from
a large sample of general population is surprisingly limited. Also, no study quantifies sex differences in the effect of sexual
victimisation on suicide risk. We used data from the French Health Barometer, a general population phone survey, which
recruited 25,319 adults aged 18 to 75 years in 2017. Data were weighted to be representative of the French adult population.
Three outcomes were examined: (a) suicidal ideation in the preceding year, (b) suicidal imagery (having thought about how to
commit suicide), and (¢) suicide attempt in the preceding year. We conducted adjusted mediation analyses, using the counter-
factual approach, to evaluate the contribution that lifetime sexual victimisation has in the association between sex and suicide
risk. Women were around five times more likely to report lifetime sexual violence (9.1% vs 1.9%) and were more at risk of any
suicidal ideation (Ora=1.20 (95%CI: 1.07—1.36)) and suicidal imagery (Ora =1.39 (95%CI: 1.20-1.61)), but not suicide attempt
compared to men in adjusted analysis. In mediation analysis, sexual victimisation explained 49 and 40% of the increased risk
women have compared to men in suicidal ideation and suicidal imagery, respectively. Sexual violence is more prevalent among
women and explains a substantial share of sex difference in suicide risk. Our findings reiterate the importance of the prevention of
sexual violence and an adequate care for victims, especially women, in public health and mental health policies and initiatives.
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Introduction 15 (European Union Agency for Fundamental rights 2014).

These forms of violence comprised of forced sexual inter-

Sexual violence against women is endemic. In an EU-wide
survey published in 2014, 11% of women had declared
experiencing some form of sexual violence since the age of
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course, attempted forced intercourse, and other unwanted or
coerced sexual activities. Further, 12% of surveyed women
reported having experienced some form of sexual violence
by an adult before the age of 15.

The experience of sexual violence is a traumatic event
which can lead to stress, fear, shame, and isolation, which,
in turn, may lead to mental health problems (Jina and
Thomas 2013). In fact, the ecological model of the effect of
the impact of sexual assault on women’s mental health stipu-
lates that sexual violence could lead to self-blame, due to
individuals internalising victim-blaming societal myths,
which leads to negative self-appraisals (Campbell et al.
2009). Victims of sexual violence are also more likely to ex-
perience multiple short- and long-term consequences, such as
post-traumatic stress disorder (PTSD), anxiety, and depression
(Au et al. 2013).
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In fact, sexual violence has been shown to predict the de-
velopment of PTSD among women in general population
more strongly than any other trauma, including physical vio-
lence and serious illness (Creamer et al. 2001; Pietrzak et al.
2011). Further, women are generally twice more likely than
men to develop PTSD after traumatic events, such as rape, and
their symptoms also tend to last longer (Health (UK) 2005).
PTSD symptoms include flashbacks where victims relive the
trauma over and over, nightmares, and repetitive and
distressing images or sensations (nhs.uk 2018). This disorder
could be chronic, persisting for an extended period of time,
and associated with elevated risk of suicidal ideation and sui-
cide attempts (Krysinska and Lester 2010; Pietrzak et al.
2011).

Further, in one study, lifetime suicide risk was shown to be
up to three times higher among young adults who have expe-
rienced sexual violence compared to those who have not been
sexually victimised (Mondin et al. 2016). However, data on
the association between sexual violence and adults’ suicide
risk in general population is surprisingly limited.

Moreover, to our knowledge, no study has quantified the
mediating effect of past sexual assault on suicide behaviour in
a large nationally representative sample of adults.
Nonetheless, quantifying the effect of sexual victimisation
on suicidal ideation could be of major importance in advocacy
for public policies and in improving treatment and outcomes
for survivors of sexual violence. Therefore, in this analysis,
we test whether lifetime sexual violence is more prevalent and
is linked with a higher suicidal ideation risk among women
compared to men and quantify its mediating role in the asso-
ciation between sex and suicidal ideation and behaviour.

Methods
Study design and recruitment

We used data from the “Health Barometer” (Barométre Santé)
2017 a cross-sectional phone survey, which recruited a nation-
ally representative sample of French adults aged 18 to 75 years
in 2017 (Equipe Baromeétre santé 2017).

The survey was commissioned by the French national pub-
lic health agency (Santé Publique France) and carried out by a
polling institute (Ipsos), which used a two-stage random sam-
pling methodology (telephone household, respondent) to re-
cruit participants. Randomly generated mobile and landline
phone number lists were used to call participants up to 40
times using a computer-assisted telephone interviewing
(CATTI) system. In households reached by landline, one par-
ticipant was randomly selected by the CATI system according
to the Kish method (Kish 1949). Phone interviews lasted
30 min on average, and participation rate was 48.5%.
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Ethics

The study protocol was registered in the French Commission
on Information Technologies and Liberties (Commission
Nationale Informatique et Libertés) platform.

Measures

Suicidal ideation, suicidal imagery, and suicide attempts
in the last year

Suicidal ideation during the preceding 12 months was exam-
ined with the question: ‘In the past 12 months, have you con-
sidered suicide?’ (any suicidal ideation yes/no). Participants
who reported having suicidal ideation in the last year were
also asked if they ever imagined how they would commit
suicide (suicidal imagery yes/no) and whether they attempted
suicide in the preceding year (suicide attempt yes/no).

Experience of lifetime physical sexual violence

Respondents were asked whether they had ever been victim of
sexual violence (“During your lifetime, have you ever been
forced to perform or receive sexual acts (“touching”), or have
you ever been forced to have sex against your will?”” yes/no/
does not wish to reply). Participants who reported being vic-
tims of physical sexual violence were asked about the time of
the first sexual assault.

We then created the variable “experience of lifetime sexual
violence” that distinguished participants who had been sexu-
ally victimised at least once before the year preceding the
study (yes), from all other participants (no).

Socio-demographic characteristics and other covariates

We adjusted for known risk factors for suicidal ideation and
mental health problems in multivariate analysis. We tried to
limit collider bias by not adjusting for variables that are likely
causally influenced by lifetime sexual violence or mental
health problems (Richiardi et al. 2013) and variables on the
pathway(s) between sex and suicide risk.

Covariates therefore included sex, age, household monthly
income (< 1500€ yes/no), whether they had any chronic ill-
ness (“do you have a chronic or long-term illness or health
problem?” yes/no) and whether they ever lost a parent or a
loved one (yes/no). Based on other questions, we were also
able to create and include in our models dichotomous covar-
iates for nationality (French by birth yes/no), living in a couple
(yes/no), and whether they were victim of verbal and/or phys-
ical (not including sexual) violence in the last year (yes/no).

Also, participants were classified as belonging to the “sex-
ual minority” group if he or she had ever had a same-sex
sexual relationship, or if he or she identified as lesbian, gay,
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or bisexual. Participants who did not identify as either hetero-
sexual or any of the other mentioned categories were also
classified as belonging to the sexual minority group.

Statistical analyses

Descriptive analyses were weighted based on the probability
of being solicited through the Kish method (i.e. the ratio of the
number of eligible individuals to the number of telephone
lines in a household) and to match the structure of the
French population of 2016 with respect to sex, age groups,
region of residency, urban unit size, household size, and edu-
cation level, using data from the National Institute of Statistics
and Economic Studies (INSEE) (INSEE 2016).

Mediation analysis

We examined the contribution of lifetime sexual violence to
the sex and suicidal behaviour relationship based on the causal
diagram presented in supplementary Fig. 1. We hypothesised
that sex (being a woman) is associated directly and indirectly
to suicidal behaviour and that lifetime sexual assault acts as a
mediator in this association.

To test our hypotheses, we used multivariate logistic re-
gression on data with complete observations; we first exam-
ined the following associations:

1) Sex and suicide ideation and behaviour outcomes (sepa-
rately for each outcome)

2) Sex and lifetime physical sexual victimisation

3) Suicide ideation and behaviour outcomes and lifetime
physical sexual victimisation

Attenuated associations between sex and suicidal behav-
iour were expected after adjustment for sexual violence, which
would indicate a potential mediating role of the latter.

Second, we performed a formal mediation analysis by
using the counterfactual approach, also adjusting for the listed
covariates. Analyses were also carried out on complete obser-
vations. This method allows the identification of direct and
indirect effects of sex (our exposure) on mental health in a
single model. The exposure, mediator, and outcome were
dichotomised, and all covariates were either binary or contin-
uous. Direct and indirect effects of sex and the proportion of
the association with mental health outcomes mediated by
physical sexual victimisation were estimated using the method
described by VanderWeele and Vansteelandt (VanderWeele
and Vansteelandt 2010). Logistic regressions were used since
outcomes are rare (< 10%), and exposure mediators were test-
ed for mediation analysis. The proportion mediated through
mediator was calculated on the risk difference scale. The pro-
portion mediated was calculated using the estimated natural

indirect effect (NIE) and total effect (TE): (In(ORNIE)/
In(ORTE)] x 100% (Menvielle et al. 2016).

Multivariate and mediation analysis were then repeated
using ‘childhood sexual victimisation’ as the exposure.

All analyses were conducted with SAS 9.4. Mediation
analyses were implemented using the SAS macro “%media-
tion” developed by Valeri and VanderWeele (Valeri and
VanderWeele 2013).

Results

Around 6% of the population reported lifetime sexual
victimisation, with missing data on 89 participants for this
variable: 72 (weighted percentage: 0.33%) refused to answer
this question and 17 participants (0.10%) replied with “T don’t
know”. Women were around five times more likely to be
victim of physical sexual violence compared to men (9.1%
vs 1.9%). The median age of the first occurrence of sexual
victimisation was 12 (IQR=9; mean=13.4 (sd =8)). The
main characteristics of our weighted sample (unweighted
n=25,319) are presented in Table 1, by sex. In bivariate anal-
ysis, suicidal ideation, suicidal imagery, and suicide attempt in
the last year were more prevalent among women compared to
men.

In adjusted multivariate logistic models (Table 2), women
were more likely to have had any suicidal ideation (ORa=
1.20 (95% CI, 1.07-1.36) and suicidal imagery (ORa=1.39
(95% CI, 1.20-1.61) in the last year. However, women were
not more likely than men to have attempted to commit suicide
in the preceding year after adjusting for potential confounders
(ORa=1.38 (95% CI, 0.89-2.06), though this outcome was
especially rare with less than 0.5% of participants reporting it.
Lifetime sexual violence was strongly associated with all out-
comes (Table 3); therefore, mediation analyses for the two
outcomes, suicidal ideation and suicidal imagery, in the last
year were possible.

Mediation analysis

No exposure mediator interaction was statistically significant;
therefore, it was not included in our models. The results of the
multivariate mediation analysis are presented in Fig. 1 and
supplementary Table 1.

After taking into account lifetime sexual violence, the nat-
ural direct effect between sex and suicidal ideation was not
significant, with an ORa =1.12 (95% CI, 0.98-1.28). Further,
the natural indirect effect between sex (being a woman com-
pared to men) on suicidal ideation mediated by lifetime phys-
ical sexual violence was significant (ORa=1.12 (95% ClI,
1.09-1.15)). Overall, we estimated that 49% of the increased
risk of suicidal ideation in the preceding year women have
compared to men is mediated by lifetime sexual assault.
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Table 1

Characteristics of participants in the Health Barometer survey (weighted, %)

Characteristic

Women Men
Unweighted n=13,723 Unweighted n= 11,596
Weighted % =51.3% Weighted % =48.7%

Age (years) 18-34 27.9% 28.8%
35-54 37.5% 38.3%
55-75 34.6% 32.8%
Household monthly income Below 1500€ 25.2% 20.1%
>1500€ 74.8% 79.9%
Living with a partner No 37.2% 35.3%
Yes 62.8% 64.7%
Nationality Non-French, or French by naturalisation 11.3% 11.6%
French by birth 88.7% 88.4%
Sexual orientation Heterosexual 95.1% 94.9%
Sexual minority 4.9% 5.1%
Verbal and physical victimisation No 87.5% 86.8%
Yes 12.5% 13.2%
Chronic illness No 61.8% 65.4%
Yes 38.2% 34.6%
Verbal or physical victimisation in the last year No 86.8% 87.5%
Yes 13.2% 12.5%
Ever lost a parent or a loved one No 75.8% 79.7%
Yes 24.2% 20.3%
Lifetime sexual victimisation No 90.9% 98.1%
Yes 9.1% 1.9%
Suicidal ideation in the preceding year No 94.6% 96.0%
Yes 5.4% 4.0%
Imagery of suicide No 96.0% 97.4%
Yes 4.0% 2.6%
Suicide attempt in the preceding year No 99.5% 99.7%
Yes 0.5% 0.3%

France, 2017. Unweighted n =25,319

For the outcome suicidal imagery, the direct effect of sex
was still statistically significant after controlling for sexual
victimisation (ORa=1.20 (95% CI, 1.03—1.41)), as was the
indirect effect (ORa=1.13[95% CI 1.10-1.17]). The propor-
tion of effect mediated by lifetime physical sexual violence
was 40%.

Discussion
Key results

In a large nationally representative sample of French general
population, we found that women are five times more likely to
report lifetime sexual violence and are more at risk of any
suicidal ideation and imagery of suicide in the preceding year
compared to men. Our study adds to prior data by quantifying
the substantial contribution (around 50%) of lifetime sexual
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victimisation to women’s increased likelihood of suicidal ide-
ations compared to men. Our findings reiterate the importance
of the prevention of sexual violence and an adequate care for
sexual assault victims, especially women, in public health and
mental health policies and initiatives.

Interpretation

A history of sexual abuse has been extensively linked with
suicidal ideations, suicide attempts, as well as completed sui-
cide in the literature among both men and women (Chen et al.
2010; Gradus et al. 2012). Experience of physical sexual vio-
lence is a traumatic event that could lead to PTSD and feelings
of worthlessness; in turn, these two symptoms could last for
decades and lead to suicidal ideation (Jeon et al. 2014).
Further, sexual violence, especially in a victim-blaming cul-
ture, could also generate self-blame, shame, and anticipatory
stigma that would halt survivors’ disclosure and help seeking
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Table 2
2017

Results of three different multivariate logistic models, adjusted ORs (95% CI).unweighted n = 24,675, The French Health Barometer survey,

Outcomes

Suicidal ideation in

the preceding year

Suicidal image

Suicide attempt in the
preceding year

Women vs men

Age (35-54) vs (18-34)
(55-75) vs (18-34)

Household monthly income (ref= >1500€)

Living with a partner (ref'=yes)

Nationality (ref'= French by birth)

Sexual orientation (ref = heterosexual)

Chronic illness (ref = no)

Verbal or physical victimisation in the last year (ref=no)

Ever lost a parent or a loved one (ref =no)

1.20 (1.07-1.36)
1.57 (1.35-1.84)
1.12 (0.95-1.34)
1.50 (1.30-1.72)
1.93 (1.69-2.22)
0.74 (0.60-0.90)
1.87 (1.52-2.28)
2.48 (2.19-2.82)
0.35 (0.30-0.40)
1.19 (1.04-1.37)

1.39 (1.20-1.61)
1.41 (1.18-1.70)
1.13 (0.92-1.38)
1.67 (1.42-1.97)
1.84 (1.56-2.16)
0.66 (0.51-0.85)
1.98 (1.58-2.49)
2.46 (2.12-2.86)
0.35 (0.30-0.41)
1.23 (1.05-1.45)

1.35 (0.89-2.06)
1.10 (0.69-1.76)
0.49 (0.27-0.90)
4.16 (2.58-6.70)
1.40 (0.87-2.25)
0.79 (0.42-1.49)
2.16 (1.22-3.82)
2.70 (1.75-4.18)
0.41 (0.26-0.63)
1.56 (1.01-2.40)

and are linked with depression, psychological distress, and
maladaptive coping that could lead to suicidal ideation
(Kennedy and Prock 2018).

Our findings suggest that sex difference in suicidal ideation
and imagery of suicide may be partly explained by women’s
greater exposure to sexual violence than men. There is evi-
dence that increased risk in depression and anxiety disorders
among women compared to men is also strongly linked to
sexual victimisation (Chen et al. 2010). It is also possible that
the psychological effect of sexual violence among women is
stronger due to a more important risk of revictimisation
throughout their life (Najdowski and Ullman 2011).

We did not find any effect between sex and suicide attempt
in the preceding year. This may be partly due to small statis-
tical power due to the low rate of suicide attempt in the last
year (0.5%). This low rate is however comparable to others

Table 3
2017

found in other countries (Johnston et al. 2009; Olfson et al.
2017). We chose to examine rates of suicide attempt in the last
year, and not lifetime events, in order to respect temporality
and make sure that sexual violence occurred before suicide
risk.

Possible biological mechanisms

Experience of sexual violence during childhood has been linked
with structural abnormalities in the brain, such as diminished
volume in several cerebral regions (Walsh et al. 2012). It has also
been linked with the development of emotion dysregulation and
epigenetic modification. These hypothesised biological mecha-
nisms could explain the risk of negative mental health outcomes
among sexual violence victims.

Results of three different multivariate logistic models, adjusted ORs (95% CI).unweighted n = 24,603, The French Health Barometer survey,

Outcomes

Suicidal ideation in

the preceding year

Suicidal imagery

Suicide attempt in the
preceding year

Lifetime physical sexual victimisation (ref=No)

Age (35-54) vs (18-34)
(55-75) vs (18-34)

Household monthly income (ref= >1500€)

Living with a partner (ref= yes)

Nationality (ref= French by birth)

Sexual orientation (ref = heterosexual)

Chronic illness (ref = no)

Verbal or physical victimisation in the last year (ref=no)

Ever lost a parent or a loved one (ref=no)

347 (2.95-4.09)
1.53 (1.31-1.80)
1.16 (0.98-1.39)
1.44 (1.25-1.66)
1.93 (1.68-2.22)
1.40 (1.13-1.72)
1.52 (1.23-1.87)
2.33 (2.05-2.65)
2.63 (2.29-3.03)
1.19 (1.03-1.36)

3.81 (3.17-4.57)
1.38 (1.14-1.66)
1.18 (0.96-1.44)
1.62 (1.37-1.91)
1.85 (1.57-2.18)
1.59 (1.23-2.06)
1.56 (1.23-1.98)
2.30 (1.98-2.68)
2.59 (2.20-3.05)
1.25 (1.07-1.48)

2.42 (1.45-4.04)
1.07 (0.67-1.71)
0.50 (0.27-0.92)
4.07 (2.52-6.56)
1.40 (0.87-2.25)
1.28 (0.68-2.40)
1.83 (1.02-3.29)
2.60 (1.68-4.03)
2.25 (1.44-3.52)
1.59 (1.03-2.44)
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Fig. 1 The models are adjusted
for sex, age, household income,
living with a partner, sexual
orientation, physical and verbal
violence in the last year,
nationality, chronic illness, and
having lost a parent or a loved
one. n= 24,603, The French
Health Barometer survey, 2017.
*MP = Mediated

proportion = [In(OR'™®)/
In(OR™)] x 100. (with ie =
indirect effect, and te = total
effect)

Total effect-

Indirect effect-

0.8

Limitations and strengths

Certain methodological aspects of our study warrant com-
ments. One of the limitations is that this survey was cross-
sectional and retrospective, which might imply potential
memory bias in the recall of early experiences. Also, the recall
of experiences of sexual abuse could be underreported, in part
because of recall or desirability bias. Not everyone who has
suffered victimisation might recall the experience, identify it
as such, or be willing to report it, which would result in under-
reporting (Wolf and Nochajski 2013). Further, data was un-
available for 89 participants for this variable, although this
likely did not result in significant bias given the large sample
size. Also, desirability bias could also be more important
among men where sexual victimisation is more taboo than
among women. However, the study was conducted anony-
mously by telephone, which should limit the extent of this
type of bias; also, these experiences may be difficult to forget
which might explain their lingering psychological
consequences.

Moreover, we were unable to account for non-suicidal self-
injury and completed suicides due to the study methodology.
Nonetheless the rates of completed suicides are highly low
(~15 per 100,000) and would have probably not provided
sufficient statistical power for multivariate analysis.

The strengths of our study include large sample size and a
nationally representative sample, which improves the
generalisability of our findings. We were also able to limit
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Suicidal ideation, MP = 49%

The indirect and total effects
in the association between sex and suicide risk

Suicidal imagery, MP = 40%

1.26 1.36
° °
2 1158
® ®
10 12 14 1608 10 12 14 16

Adjusted ORs (IC 95%)

any bias due to the temporality of exposure and outcomes,
since we only included sexual violence that occurred at least
1 year before the survey. Further, we had data on a range of
covariates such as sexual orientation and other violence that
allowed adjustment for a wide range of potential confounders.

Conclusion

Our study provides evidence that sexual violence account for
a significant share of women’s increased risk of suicidal ide-
ation. We add to a substantial number of scientific evidence
that links sexual violence to mental health problems. More
comprehensive policies need to be put in place to limit sexual
violence, especially violence against women. A history of
sexual violence should also be investigated when possible in
the events of attempted or completed suicide, in order to better
quantify the effect if sexual victimisation on suicide risk.

Statement of human rights  This study uses data collected in a repeated
cross-sectional survey for official statistics (inpes.santepubliquefrance.fr/
Barometres/index.asp).

All procedures performed in the study involving human participants
were in accordance with the ethical standards of the national ethics com-
mittee “Commission Nationale de I’Informatique et des Libertés” (CNIL;
National commission for liberty and informatics) and with the 1964
Helsinki declaration and its later amendments or comparable ethical stan-
dards. The original data collection protocol for the repeated surveys and
the questionnaire were approved by the CNIL: N°1,179,915.
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