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Abstract

Purpose

The experience of sexual violence has been associated with sleeping disorders; however, few
studies have examined this association using a large sample of the general population. This
study investigates whether lifetime experience of sexual violence and childhood experience of

sexual violence are associated with insomnia.

Methods

Our study is based on data from the 2017 French Health Barometer, a general population phone
cross-sectional survey, which included 25,319 adults aged 18 to 75 years in 2017. Questions

regarding sleep quality were asked to 12 560 participants, and insomnia was defined according



to the 5th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V). We
conducted adjusted Log-binomial regressions to examine the association between the experience

of sexual violence and insomnia by calculating adjusted Prevalence Ratios (PRa; 95% CI).

Results

The weighted prevalence of insomnia was 13.5%, with women more affected than men (17.9% vs
9.6%). The prevalence of lifetime experience of sexual violence was around 3 times higher
among those who suffer from insomnia (12.3%) compared to those who do not (4.5%). The
adjusted associations between lifetime experience of sexual violence and insomnia, as well as
between childhood experience of sexual violence and insomnia were both statistically significant

(PRa=1.79 ; 95% CI: 1.59-2.02 ; and PRa=1.42 ; 95% CI: 1.23 — 1.64 respectively).

Conclusions

Sexual violence could explain the substantial sex-difference in insomnia. Our findings reiterate
the importance of systematically screening for sexual violence among patients suffering from

sleep disorders to propose adequate trauma-informed interventions.
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1 Introduction

Sexual violence could be defined as any sexual act to which the victim did not consent, could not
consent, or was coerced or manipulated into consenting. The experience of sexual violence is
widespread, especially among females, with the WHO reporting prevalence rates of 7-36% for
girls and women.[1] A 2013 EU-wide survey, found that 11% of women living in the EU had
experienced some form of sexual violence. Boys are also at risk of sexual violence, especially in
childhood. A recent nationally-representative study showed that among the estimated 5.4
million victims of childhood sexual abuse between 1950 and 2020 in France, 1.5 million are
males.[2]

The experience of this traumatic event has been associated with a host of physical and mental
health outcomes.[3] It is a significant predictor of Posttraumatic Stress Disorder (PTSD),[4]
whose most common symptom is sleep disturbance.[6]. In fact, the Diagnostic and Statistical
Manual of Mental Disorders (DSM-V) lists nightmares and problems falling or staying asleep as
core symptoms of PTSD.[7].

Even independently of PTSD, victims of sexual assault and rape are at higher risk of suffering
from sleep disturbance such as trouble falling asleep and regularly waking during the night, [8]
since the experience of trauma may disrupt the normal sleep-wake regulatory mechanism.[9]
Prospective studies have also shown that sleep disturbances are not only a symptom of PTSD

but could be a risk factor for the development of PTSD following a traumatic event.[10].

Child sexual abuse and interpersonal violence (which includes sexual violence) have been
consistently linked with an increased risk of developing sleep disorders.[11,12] However,
research on the relationship between sexual trauma and sleep problems based on large

nationally-representative samples is scant These types of studies tend to lump together sexual



violence with other interpersonal violence,[11] or only examine the association between
childhood sexual abuse and sleep disorders.[12] A published systematic review on sleep
disturbances in sexual abuse victims did not include a single nationally-representative study
which recruited adults.[13] However, specific data on the association between sexual violence
and sleep disorders from a large nation-wide sample is essential to understanding the extent
and impact of the problem, and to developing adequate interventions. This is especially
important given that sleep disturbances are associated with multiple disorders such as chronic

diseases, cancer and mental health disorders, and can significantly reduce the quality of life.[14]

The purpose of this study is thereby to characterize the link between exposure to sexual violence
and sleep disturbance in a large and representative sample of French adults (Barometre Santé,

i.e. "Health barometer”).



2 Material and methods

2.1 Data source

Data were obtained from the “Health Barometer” (Barometre Santé) a cross-sectional phone
survey of health and health-related behaviour among people living in Mainland France,
currently managed by Santé Publique France (the National public Health agency) and conducted
since 1992 using the same methodology (Richard et al., 2018).[15] The 2017 survey was carried
out by a polling institute (Ipsos). A two-stage random sampling methodology (telephone
household, respondent) was used to recruit a nationally-representative sample of 25 319 adults

aged 18 to 75 years.

A computer-assisted telephone interviewing (CATI) system allowed to call participants up to 40
times using randomly-generated mobile and landline phone number lists. The Kish method was
used to randomly select one participant among members of a household reached by
landline.[16] Phone interviews lasted around 30 minutes on average, and the participation rate

was 48.5%.

2.2 Ethics

The study protocol for the Health Barometer surveys was registered in the French Commission
on Information Technologies and Liberties (Commission Nationale Informatique et Libertés)

platform.

2.3 Measures

2.3.1 Experience of sexual violence

All participants were asked whether they had ever been the victim of sexual violence, by

answering the following question: “During your lifetime, have you ever been forced to perform
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or receive sexual acts (“touching”), or have you ever been forced to have sex against your will?”.
Participants who reported having experienced sexual violence were asked about their age at the

time of the first sexual assault.

2.3.2 Insomnia

Insomnia was defined according to the 5th edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-V),[17] as a complaint of dissatisfaction with sleep marked with at least
one of the following symptoms occurring at least 3 nights per week for at least 3 months despite
adequate opportunity for sleep: difficulty initiating sleep, difficulty maintaining sleep
(characterized by frequent awakenings or trouble returning to sleep after awakenings), and
early-morning awakening with an inability to return to sleep.

Questions regarding sleep quality were asked to only half of the study population, chosen

randomly by the CATI system.

2.4 Statistical analyses

Descriptive analyses were weighted based on the probability of being solicited through the Kish
method (the ratio of the number of eligible individuals to the number of telephone lines in a
household),[16] and to match the structure of the French population (INSEE) of 2016 on the
following variables : sex crossed with age in ten-year increments, region of residency, urban unit
size, household size, and education level. [18].

To examine adjusted associations between the experience of sexual violence and insomnia, we
used Log-binomial regressions with a logarithmic link function based on complete cases. Two
different models were carried out: in the first model our independent variable was lifetime
experience of sexual violence, whereas in the second model it was the experience of sexual

violence during childhood (<18 years). We adjusted both models for known risk factors for



sleep disorders: sex, age, education level, employment status, chronic illness, living situation, as
well as other childhood trauma (death or severe sickness of a parent, and/or divorce or serious
disputes or violence between parents).[8,19] Therefore we were able to estimate adjusted
prevalence ratios (PRa) with their 95% confidence interval. We limited collider bias by not
adjusting for variables that are likely causally influenced by lifetime sexual violence or sleep
disorders,[20] and variables on the pathway(s) between sexual violence and sleep disorders such

as mental health problems and substance use.

2.4.1 Stratified analysis

In supplementary analyses, we repeated the multivariable log-binomial regression models
stratifying by sex. This was done because the prevalence of sexual victimisation and insomnia
differ significantly between men and women,[21,22] and the manifestation of sexual

victimisation is likely to differ according to sex.

All statistical analyses were conducted using SAS version 9.4 (SAS Institute Inc), and statistical

significance was set to .05.

3 Results

The main characteristics of our weighted study population are presented in Table 1.

3.1 Prevalence of lifetime experience of sexual violence and insomnia

More than 99.9% of participants (n= 25 230) agreed to answer questions about sexual violence,
and of these, 5.8% (weighted percentage) reported a lifetime experience of sexual violence.
Women were around 5 times more likely to have reported lifetime experience of sexual violence
compared to men (weighted percentages: 9.50% vs 2.0%). Questions regarding sleep quality

were asked to 12 560 participants, the weighted prevalence of insomnia among this sample was



13.5%. The prevalence of the experience of sexual violence was around 3 times higher among

those who suffer from insomnia (12.3%) compared to those who do not (4.5%, p<0.0001).

Table 1: Characteristics of participants in the Health Barometer survey (weighted %). France, 2017. Unweighted n = 25319

Total_sample: Mgn Women (unweighted
unweighted N (unweighted n=13 723):
Variable (unweighted n) (unweighted %) n= 11 596): . )
. weighted%
weighted%
18-34 5994 (23.7%) 28.8% 27.9%
Age 35-54 9407 (37.2%) 38.3% 37.5%
55-75 9918 (39.2%) 32.8% 34.6%
Primary education 9609 (38%) 49.7% 47.8%
Secondary 5422 (21.5%) 19.8% 20.9%
Education education (French
Baccalaureate)
Undergraduate or = 10227 (40.5%) 30.5% 31.3%
graduate degree
Does not live in a 9750 (38.5%) 35.3% 37.2%
Living situation couple
Lives in a couple 15569 (61.5%) 64.7% 62.8%
Emplovment status Not employed 14731 (58.2%) 39.2% 46.3%
ploy Employed 10588 (41.8%) 60.8% 53.7%
Has a chronic disease No 15807 (62.4%) 65.4% 61.8%
Yes 9512 (37.6%) 34.6% 38.2%
. No 14817 (58.5%) 58.6% 52.9%
Other childhood t
er chiidhood trauma Yes 10502 (41.5%) 41.4% 47.1%
Experience of sexual No 23751 (94.1%) 98% 90.5%
violence Yes 1479 (5.9%) 2.% 9.5%
Experience of sexual No 24100 (95.5%) 98.3% 92.9%
violence before the age of Yes 1129 (4.5%) 1.7% 7.1%
18
. No 10861 (86.5%) 90.4% 82.1%
Insomnia
Yes 1699 (13.5%) 9.6% 17.9%

3.2 Association between the experience of sexual violence and insomnia

Results of multivariable log-binomial regression analyses examining the association between the

experience of lifetime sexual violence and insomnia are presented in figure 1. The experience of

lifetime sexual violence was significantly associated with insomnia among the study sample

(Adjusted prevalence ratio (PRa): 1.79 ; 95% CI: 1.59-2.02). This association was also significant




among men and women separately, in stratified analysis.

In other adjusted analysis, the experience of sexual violence before the age of 18 was also
significantly associated with insomnia in the overall sample (PRa=1.42; 95% CI: 1.23 — 1.64), as
well as in stratified analysis (among women: PRa = 1.42; 95% CI: 1.21 — 1.65) ; among men :

PRa=1.61; 95% CI:1.11 — 2.33)).

Adjusted Prevalence Ratios
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Figure 1: Adjusted prevalence ratio (PRa) of the association between the experience of lifetime sexual violence and
insomnia. Health barometer survey 2017, n total = 13 723; n men= 5 749; n women= 6 739. Models are adjusted for
age, education, living situation, employment status, chronic disease, and other childhood trauma. The first model
(total population) is also adjusted for sex.

4 Discussion

Results of this nationally representative survey indicate that nearly one in 8 French adults has
insomnia, and it is significantly linked with the experience of sexual violence. Compared to
men, women were more likely to have experienced sexual violence (9.5% vs 2.0 %), and more

likely to report insomnia (17.9% vs 9.6%). Our findings imply that the experience of sexual



violence could — at least partly - explain the increased prevalence of insomnia among women in

the general population.

4.1 Interpretation

Results of the current study are consistent with previous research linking the experience of
traumatic event, and sexual abuse, with sleep difficulties and insomnia.[13,23] However, our
study — based on a nationally-representative sample — highlights the relatively high prevalence
of both sexual violence and sleep disorders in the general population, and the importance of
systematically screen for sexual violence among individuals with sleep disorders, especially

among women.

Traumatic events - such as the experience of sexual violence — likely cause general circadian
dysregulation and thereby disrupt sleep regulation by inducing a state of heightened
arousal.[24] The experience of sexual violence has been linked with an alteration in the levels of
corticotropin-releasing hormone (CRH),[25] a critical component for maintaining and regulating
the stability of arousal.[26]. Elevated CRH and subsequent hypothalamic—pituitary—adrenal axis
hyperactivity are also associated with diminished sleep.[27]

An additional mechanism to explain the relationship between sexual violence and sleep
outcomes in some individuals involves the development of a mood disorder due to traumatic
stress. Most of victims of sexual violence experienced the first victimization during childhood or
adolescence, which are periods of rapid brain development. Traumatic experiences during this
developmental stage may interfere with normal brain development and increase the risk of
difficulties in emotional and behavioural regulation and atypical responsiveness to stressors in
later life.[28-30]

Inadequate sleep can, in turn, lead to further amplification of stress and arousal, and to an
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increase in the risk of developing PTSD after experience of traumatic event in a vicious
circle.[31] However, there is evidence that trauma-induced insomnia could exist independently
of PTSD, as well as among individuals with remitted PTSD,[32] which highlights the need for
targeting sleep disturbance in trauma-informed prevention and treatment interventions such as

the ones based on cognitive behavioral therapy.[33]

4.2 Limitations

The results of this study are based on cross-sectional data, which limits causal inferences.
However, more than 75% of victims in our study reported being minors at the time of their first
experience of sexual violence (median age = 12), which adds plausibility to the assumption that a
previous experience of sexual violence could have an effect on current sleep disorders.
Moreover, the measures of sexual violence and sleep outcomes are self-reported, which might
lead to reporting biases, especially among men who face more important stigma related to
sexual victimisation. We also did not have data on shift workers who are usually more at risk of
sleep disorders, nor on specific conditions which might affect sleep such as sleep-related
breathing disorders. However all our multivariable models are adjusted for the presence of
chronic disease. Also, adjusting for mental health variables would have introduced collider bias.
Clinical implications

Our results underscores the relatively high prevalence of insomnia in the general population,
especially among women, which supports the need for more public health measures to improve
diagnosis and treatment. Our results also highlight the need to systematically screen for sexual
victimisation among patients suffering from sleep disorders to propose adequate trauma-
informed interventions. Future research should examine the effect of sexual violence on mental

health and sleep disorders prospectively.
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