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A B S T R A C T

Child sexual abuse (CSA) is an international public health problem. While general practitioners
are perhaps ideally positioned to detect CSA, a lack of simple tools and their discomfort in
bringing up such a sensitive subject reduce the likelihood of its being brought up and flagged in
primary care. However, it may be possible to identify victims of CSA by observing its con-
sequences on student well-being, overall well-being and risk behavior. This study investigate the
predictive value of daily life events possibly associated with CSA: relationship difficulties with
peers and teachers, autolytic attempts, self-mutilation, low self-esteem, addiction, poor body
image, physical and psychological violence, low quality of sleep. We carried out a crosssectional
survey involving a representative sample of 1719 15 year-old adolescents enrolled in 192 ran-
domly drawn schools from two French regions. In their classrooms, they filled out a version of the
Health Behavior in School-Aged Children international (HBSC) self-questionnaire. Compared to
their coevals, these youth were more likely to regularly consume cannabis, OR 4.40 [1.85; 10.48]
and to express fear of violence, OR 2.05 [1.28; 3,28]. They were less likely to feel satisfied about
their weight, OR 2.24 [1.13; 4.40] and more likely to feel unaccepted by others, OR 1.65 [1.03;
2.65]. The C-index (concordance statistic) taking into account gender, regular cannabis con-
sumption, fear of violence, not having the right weight and not being accepted by others, was
0.79. The C-index also including self mutilation and autolytic attempts was 0.83. Indirect the-
matic could likewise facilitate detection and identification of CSA.

1. Introduction

Child sexual abuse (CSA) consists in any completed or attempted (non-completed) sexual act, sexual contact with, or exploitation
(i.e., non-contact sexual interaction) of a child by a person providing or seeking out inappropriate sexual stimulation, given the age or
level of development of the child or teenager. This individual violates the psychological or physical integrity of the child or teenager.

(Leeb, Paulozzi, Melanson, SImon, & Arias Ileana, 2008). According to the World Health Organization, CSA prevalence
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approximates 13.4% for girls and 5.7% for boys (HAS, 2014). In 2012 in France, 8047 minors were victims of sexual harassment and
other types of sexual assault (Lollivier & Souliez, 2013).

Detection and prevention of CSA is of paramount importance because the consequences of sexual abuse are multiple and severe.
CSA has negative repercussions on health and everyday life; from adolescence onwards, victims are prone to risk behaviors such as
smoking, alcoholism and consumption of cannabis or injection drugs (Hadland et al., 2012; Jun et al., 2008; Sartor et al., 2007, 2013)
Their sexual behaviors are characterized by more frequent unprotected sexual intercourse and multiple sexual partners. In addition,
poor self-esteem and previous physical or sexual violence are risk factors for self-mutilation (Suyemoto, 1998). In adulthood, psy-
chiatric disorders are more frequent; there exists a pronounced association with post-traumatic stress syndrome (Cougle, Timpano,
Sachs-Ericsson, Keough, & Riccardi, 2010; Li, Ahmed, & Zabin, 2012). Abuse victims are more likely to encounter difficulties falling
asleep, nocturnal awakening, nightmares and non-restorative sleep (Chapman et al., 2011). A literature review carried out in 2012
underlines an association between sleep disorders, nightmares and CSA (Steine et al., 2012).

As adults, they are susceptible to increased cardiovascular risk (Fuller-Thomson, Bejan, Hunter, Grundland, & Brennenstuhl,
2012), urinary disorders and psychiatric disorders such as depression and suicidal ideation, anxiety and panic disorder. Moreover,
highly pronounced post-traumatic stress syndrome tends to persist (Cougle et al., 2010; Li et al., 2012)

Appropriate care and treatment of these adolescents might help to reduce the frequency of the above complications and lead to
improved prognosis (Edmond & Rubin, 2004). Unfortunately, and notwithstanding new regulations and/or good intentions, detection
of suspected physical and sexual abuse by public child health care workers (nurses, physicians, educators) failed to increase over a
period of 6 years (1996/1997–2002/2003) (Reijneveld, de Meer, Wiefferink, & Crone, 2008). When, on the other hand, it is indeed
reported, public service professionals and members of the community and family have been shown to bear equal responsibility.
Health care personnel account for 8.4% of reported incidents of maltreatment (Gaudiosi, 2007). A majority of general practitioners
(GPs) are persuaded that a predictive symptom matrix could improve detection of mistreatment, and they would like to receive
training that would facilitate CSA identification (Flaherty & Sege, 2005; Greco, Graham, Bancroft, Tanner, & Doll, 2007).

Adolescents having attempted suicide or mutilated themselves are likely to have been subjected to sexual abuse (Miller, Esposito-
Smythers, Weismoore, & Renshaw, 2013; Pérez-González & Pereda, 2015; Roe-Sepowitz, 2007). In their review of the literature,
Miller et al found that overall, out of 28 cross-sectional studies of community samples, 27 demonstrated clear evidence of a general
association between a history of sexual abuse and increased suicidal ideation and/or suicide attempts (Miller et al., 2013). The
suicide rate in male and female abuse victims is 7.2% and 9.2% respectively (Eisenberg, Ackard, & Resnick, 2007). As regards self-
mutilation, certain biological and psychosocial variables such as hypotension and serotonin transporter genes, family dysfunction,
other forms of mistreatment, personality traits and psychiatric disorders, can act independently or interact with child sexual abuse in
such a way as to suicide and favor non-suicidal self-injury. Sexual abuse during childhood brings about an additional risk, either as a
“distal” or indirect cause or as a “proximal” or direct cause (Maniglio, 2011).

However, during a routine visit it seems difficult to directly question them on the subject, and GPs’ reluctance may partially
explain their under-detection of abuse.

Our hypothesis is that other behaviors and problems in everyday life could have predictive value concerning sexual abuse, and
could possibly serve as warning signals. Questioning a teenager on his daily life is part and parcel of a GP’s consultation routine. Does
he not ask the teenager (and his family) questions pertaining to well-being and risk behaviors: quality of sleep, alcohol or tobacco
consumption? The GP is aware of and may evince interest in the patient’s well-being as a student, his relationships with teachers and
classmates, and his problems at school. Little by little, step by step, once the family doctor has discerned elements suggesting CSA in
the teenager’s answers, he can broach more sensitive subjects such as suicidal risk and self-mutilation, which are predictive signs for
CSA. We hypothesize that by medicalizing the issue, physicians questioning the teenager about his daily life and social interactions in
the framework of medical monitoring could feel more legitimate and be more sure of themselves when instigating a screening
process.

The main objective of this study was to investigate the daily life behaviors (truancy, relationship difficulties with peers and
teachers, suicide attempts, self-mutilation, low self-esteem, addiction, poor body image, physical and psychological violence, low
quality of sleep) related to sexual abuse in a sample of teenagers designed to be representative of the general population. The
predictive factors were chosen in accordance with the data in the literature facilitating identification of the factors related to sexual
abuse. Given the simplicity of the above-mentioned questions, they can be put forward regularly during a routine visit. The second
objective of this study was to evaluate their prevalence in a sample of teenagers. Factors favoring the doctor-patient relationship
(confidentiality, confidence, judgment-free attitude) were also sought out.

2. Material and methods

2.1. Population and survey design

In June 2012, we carried out a cross-sectional survey involving a representative sample of 15-year-old adolescents enrolled in 192
randomly drawn schools from two French regions (Poitou-Charentes and Alsace). These entities represent 5.5% of the overall French
population and are devoid of any ethnic or demographic specificity. Nominative selection of the teenagers was carried out by the
statistical bodies of the French national education ministry in government-subsidized private and public schools in accordance with
the exigencies proper to the international protocol of the Health Behavior in School-Aged Children survey (HBSC) (Roberts et al.,
2009).

We used the 2012 version of the modified HBSC "ado15years" database, Alsace-Poitou-Charentes. This survey was aimed at
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achieving enhanced apprehension of the health and well-being of children, their health behavior and their social environments. It was
brought into being in 1982 in three countries, and currently includes 43. The factual observations in the HBSC survey render it
possible to monitor the development of given behaviors.

2.2. The self-questionnaire used

The final self-questionnaire included 88 questions and took on the following large-scale themes: physical activity, consumption
(tobacco, alcohol, drugs), school life, bullying and violence, family life, relationships with medical professionals, overall health and
sexuality. The research team had no access to the teenagers’ medical records or school records.

The anonymous self-administered paper-based questionnaire was filled out in classrooms under test-taking conditions under the
responsibility of an investigator and in the presence of a French national education health care assistant. The teenagers were informed
that the questionnaire would help to « better understand how youngsters of your age » live and that their responses would be read by
the researchers in charge of the survey. Nobody in either the school or family setting would be allowed to identify the persons having
completed an anonymous questionnaire. The teenagers were also told that they would not be taking a test or an examination, and that
there were neither « right » nor « wrong » responses.

Two manual and independent data entries were carried out to minimize errors. Data base cleaning was ensured by the
Observatoire Regional de Santé (regional health observatory) of the Poitou-Charentes region. Data collection was organized in view of
reducing the number of errors (rereading in Poitou-Charentes of the manually entered data; automatic data capture in Alsace). Taking
all of the studied responses into account, the percentage of missing data was inferior to 5%.

2.3. Variables of interest

Sexual abuse history was addressed by the question: “During your life, have you ever been the victim of sexual assault (including
attempted assault)?” (Yes / No).

The teenagers indicated whether the aggressor was “a stranger”, “a member of the family” or “a known individual other than a
member of the family”. The teenager did not indicate the time at which the sexual abuse occurred.

We likewise took into consideration a number of behaviors or troubles possibly predictive of sexual abuse history: truancy,
relationship difficulties with peers and teachers, suicide attempts, self-mutilation, poor self-image and low self-esteem, inflicted or
experienced physical and psychological violence, poor quality of sleep. In this study, we dealt with the different types of sexual
violence to which a minor may be subjected. In the observations in the literature, several problem areas associated with sexual abuse
history have been studied: risk behaviors (tobacco, alcohol, cannabis, sexual risk behaviors), sleep disorders and psychological
difficulties (tobacco, alcohol are forbidden for minors. Cannabis is forbidden in France). We decided not to take up the notion of early
sexual intercourse, the reason being that we did not know the circumstances of the first reported sexual relationship: Was it con-
sensual or forced?

We divided the variables into three “grouped” categories:

2.3.1. School life
Using the Likert scale to indicate their agreement with a series of statements, the adolescents responded to questions concerning

violence in a school setting, confidence in teachers and their positioning with regard to schoolwork and to fellow students.

2.3.2. Psychological repercussions
These had to do with self-image and self-esteem, psychological difficulties, quality of sleep, risk behaviors. The adolescents gave

yes or no answers to questions about physical or psychological violence, and sleep (for example: Do you have nightmares? yes/no). As
regards tobacco, cannabis and alcohol consumption, it was deemed “regular” when the adolescents replied that they consumed the
product every week. As regards self-mutilation, the adolescents had to indicated whether or not they had ever deliberately injured
themselves (yes/no). If they responded affirmatively, they were asked to indicate the nature of the self-inflicted wound (scratch, cut,
hit, burn, bite, scrape or skin abrasion). Self-image was evaluated using the Rosenberg scale. A score lower than 25 was considered as
indicative of low self-esteem. As regards weight, adolescents were deemed “Not at all the right weight” if their answer to the question
“Do you think your body is much too thin, a little too thin, just right, a little too fat, or much too fat?” was “much too thin” or “much
too fat”.

2.3.3. Relationships with medical professionals
As regards relationships with medical professionals, we evaluated the average number of consultations by year: “For one year how

many times have you seen a GP, a specialist, a school physician or nurse, a psychiatrist or a psychologist? The range of valid positive
answers spanned from 0 to 9; if they exceeded 9, the teenagers were instructed to “check 9″. As determinants of a trusting relationship
the adolescents could choose several of the following statements: If you have (or have had) difficulties, you would tell him/her about
them because he/she has previously supported you? He/She is available to listen to you, you understand what he/she says? You feel
understood? He/She makes you feel comfortable? You do not fear disappointing him/her? He/she asks you the right questions? He/
She knows how to keep a secret? You do not feel judged? The adolescents ticked the box(es) corresponding to the items they
considered relevant to themselves.
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2.4. Ethics

As is the case in France for all surveys in a school environment, the study was preliminarily approved by the educational au-
thorities. It was registered without opposition by the CNIL (National Commission for Data Protection and Liberties) as n° 1,560,423. A
letter of introduction to the survey was preliminarily addressed to all the parents involved, who were given the option to refuse.

2.5. Statistical analyses

The association between reported sexual abuse history and predictive variables of interest was initially explored by univariate
analysis (Chi² test of independence). For self-esteem, we applied the Rosenberg scale. The significance threshold was set at 0.05.
Results were expressed as percentages. For the items pertaining to school and psychosomatics, we introduced elements of which the
association was significant at 20% as independent variables in two models of multivariate logistic regression implementing a bottom-
up elimination procedure. The objective was to obtain variables presenting optimal predictive value while limiting their number to
ten at most. The tool we wished to elaborate was meant to be simple and to contain relatively general questions. The adjusted Odds
Ratio and its 95% confidence interval were determined for each factor. We then carried out a multivariate analysis integrating the
items remaining independently and significantly associated with sexual abuse history. We did not include colinear variables in the
final model, of which the overall predictive performance was estimated by measuring the C-index from the logistic regression. The C-
index is a generalization of the area under the receiver operating characteristic (ROC) curve (AUC); it measures how well a prediction
model discriminates between different responses. C-index values range from 0.5 (no predictive ability) to 1 (perfect discrimination).
The C-index estimates the probability of concordance between predicted and observed responses. Data collection was conducted
using Microsoft Excel 2010 (Microsoft corporation; Santa Rosa, CA) and statistical analysis was done using SAS software version 9.3.

3. Results

3.1. Prevalence of sexual abuse

Our total sample comprised 1719 15-year-olds: 869 girls and 850 boys. In the Poitou-Charentes region, 906 adolescents were
included (442 boys and 464 girls), and in the Alsace region, there were 813 participants (408 boys et 405 girls). Overall prevalence of
reported sexual abuse came to 5.7% (n= 99) [CI95%: 5.5–5.9]. It reached 6.5% (n= 59) [CI95% :6.2–6.8] in Poitou-Charentes and
4.9% (n=40) [CI95%: 4.5–5.2] in Alsace. In the total sample, 9.7% (n=84) [CI95%: 9.6–9.8] of the girls and 1.8% (n= 15) [CI95%:
1.5–2.1] of the boys reported having undergone sexual assault. In 48% of cases (n=28) the reported assailant was a known in-
dividual exterior to the victim's family, in 12% of cases (n=7) a member of the family, and in the remaining 40% (n= 23) an
unknown individual.

3.2. School life

The teenagers having suffered sexual abuse most often reported having been victims of physical and psychological violence within
their educational facilities. The violence did not stem from stigmatization endured on account of their ethnic or social origins or their
belonging to a religious group. Nor were they more physically or psychologically violent than teenagers unscathed by sexual abuse.
They experienced more difficulty, tiredness and schoolwork-related stress, and were less assiduous as students (Table 1).

3.3. Psychological disorders, sleep, and addictions

The victims exhibited altered self-esteem and a number of psychological difficulties, some of them leading to suicide attempts and
self-mutilation. Their sleep was pronouncedly affected; only a quarter of them, compared to half of non-victims, declared themselves
satisfied with their sleep. They also reported numerous nightmares. Victims were three times more at risk as non-victims of exhibiting
low self-esteem. Regular consumption of tobacco and cannabis were much more prevalent. As concerns regular alcohol consumption,
on the other hand, no significant association was observed (Table 2).

Heightened risk subsequent to regular cannabis consumption was much more prevalent in sexual abuse victims, as were anxiety in
a school environment, self-mutilation and suicide attempts, altered self-image and problematic school life integration (Table 3).

The C-index for the predictive model taking into account gender, regular cannabis consumption, fear of violence, “do not feel at
all the right weight”, and “am not accepted as I am”, was 0.79. The model also including self-mutilation and suicide attempts was
0.83 (Fig. 1). The Roc curve showed that when a teenager had responded negatively to all the questions, the specificity of the tool was
99.6%, while its sensitivity was 1%. When a teenager responded positively to all the questions, the sensitivity of the tool was 100%,
and its specificity was nul (Fig. 1).

The most sensitive questions (> 50%) during attempts at detection of CSA were gender, self-mutilation and “am not accepted as I
am (Table 3). In gender-specific analysis, it was gender-independent that the above-mentioned items remained significantly asso-
ciated with sexual violence victimization, and odds ratios for boys and girls were close to one another.
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3.4. Relationships with medical professionals

The victims' main reasons for placing trust in their physicians were availability, confidentiality and a non-judgmental attitude.
The average number of consultations by year and by type of professional was higher among victims than among non-victims: 4.15
versus 3.4 for general practitioners (median 4; Q1–Q3 2–6 victim vs 3 ; 2–5 non-victim), 1.85 versus 1.13 for specialists (median 1;
Q1–Q3 0–2 victim vs median 0 ;0–2 non-victim), 2.32 versus 1.28 for school physicians or nurses (median 2; Q1–Q3 0–3 victim vs
median 0 ;0–2 non-victim) and 1.52 versus 0.42 for psychologists or psychiatrists (median 0; Q1–Q3 0–1victim vs 0 ;0–0 non-victim).
The reasons for confidence in a professional were the fact that he could keep a secret, that he was available to listen to the teenager
and that the teenager did not feel judged by him (Table 4).

4. Discussion

The results of our model showed that the main factors associated with sexual abuse history were: regular cannabis consumption,
fear of violence in a school environment, sentiment of not being accepted by one's peers (other do not accept me as I am), and altered
self-image (I do not feel at all the right weight), self-mutilation and suicide attempts. Our study also shows that even if the ques-
tionnaire model including suicide attempts, self-mutilation was satisfactorily effective as a means of identifying teenage CSA victims,
the model without these items was also satisfactory. And while our model is unable to detect all teenage victims, a GP can rather
easily suspect that an adolescent suffering from a poor body image, who is not accepted by his peers, who fears violence and is a
regular cannabis consumer is relatively likely to have undergone CSA. Subsequent to completion of the questionnaire, suspicions can
be “fine tuned” through more individualized questioning in a clinical setting. A GP will find it increasingly legitimate to broach a
subject as sensitive as previous sexual abuse. For example, he can first point out to the teenager that other teenagers who, like him or
her, have responded affirmatively to some of the questions, had at times been victims of sexual violence, and go on to inquire: “Has
this ever happened to you?”

In our study, prevalence of sexual abuse came to 5.7%. As regards relationships between teenage victims and their physicians, it
seemed clear that, wishing to enhance trust, the adolescents assigned considerable importance to their doctor’s availability and
discretion.

Table 1
School experience of teenagers in relation with sexual abuse (N=1719).

School experience n (%) P-value OR (95% CI)

Inside the school facility
I have undergone physical violence Yes 27 (10.1) 0.0010 2.14 [1.35 ; 3.41]

No 72 (5.0) 1 (ref)
I have undergone psychological violence Yes 12 (13.8) 0.0010 2.84 [1.49 ; 5.43]

No 86 (5.3) 1 (ref)
I am afraid of undergoing violence Yes 41 (11.7) < 0.0001 2.99 [1.96 ; 4.54]

No 58 (4.2) 1 (ref)
I have engaged in bullying Yes 42 (6.5) 0.28 1.25 [0.83 ; 1.89]

No 56 (5.3) 1 (ref)
I have provoked or participated in a fight Yes 34 (6.3) 0.45 1.18 [0.77 ; 1.82]

No 63 (5.4) 1 (ref)
My teachers are
Not fair-minded, equitable Yes 56 (6.7) 0.11 1.39 [0.92 ; 2.11]

No 42 (4.9) 1 (ref)
Not kind, caring Yes 51 (7.7) 0.0095 1.70 [1.13 ; 2.56]

No 48 (4.7) 1 (ref)
My fellow students
Do not accept me as I am Yes 41 (10.5) < 0.0001 2.55 [1.68 ; 3.86]

No 58 (4.4) 1 (ref)
Schoolwork is
Difficult Yes 43 (7.7) 0.022 1.61 [1.07 ; 2.43]

No 56 (4.9) 1 (ref)
Tiring Yes 71 (6.8) 0.024 1.67 [1.06 ; 2.61]

No 28 (4.2) 1 (ref)
Stressful Yes 39 (10.1) < 0.0001 2.42 [1.58 ; 3.69]

No 58 (4.5) 1 (ref)
From time to time I (n= 906a)
Skip classes Yes 15 (11.1) 0.019 2.07 [1.12 ; 3.86]

No 42 (5.7) 1 (ref)
Arrive late Yes 36 (8.0) 0.057 1.69 [0.98 ; 2.92]

No 22 (4.9) 1 (ref)
Am absent Yes 37 (8.1) 0.054 1.70 [0.98 ; 2.93]

No 22 (4.9) 1 (ref)

n: number of teenagers reporting having undergone sexual violence (n= 99).
a data not collected in Alsace.
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Our results showed psychological difficulties to be highly typical in teenagers having undergone sexual violence. This has been
regularly reported in the literature (Cougle et al., 2010; Li et al., 2012). Self-mutilation and altered self-esteem were preponderant.
Teenage victims manifested a particularly pronounced alteration of self-image when they answered, «not at all the right weight ». Half
of the teenage victims presented low self-esteem compared to a quarter of unharmed adolescents. In our sample the teenagers’ level of
self-esteem was comparable to previous results in the literature, inasmuch as during this period, adolescents tend to have low self-
esteem associated with high doubt. (McClure, Tanski, Kingsbury, Gerrard, & Sargent, 2010).

The “perceived body”, which denotes self-image, predominates in prediction of self-esteem compared to the “real body”, that is to
say body mass index (BMI). When striving to identify teenage victims of sexual abuse, it would seem highly relevant, in addition to
taking medical interest in their BMI, to seek out their opinions on their body image.

As regards school life, our results underscored an association between sexual abuse history and physical and psychological

Table 2
Psychological repercussions and risk behavior of teenagers in relation with sexual abuse (N=1719).

Psychosomatic factors n (%) P-value OR (95% CI)

Health assessment
Rather poor Yes 41 (13.9) < 0.0001 3.82 [2.50 ; 5.84]

No 57 (4.1) 1 (ref)
Do not feel at all the right weight Yes 15 (18.1) < 0.0001 4.15 [2.27 ; 7.57]

No 82 (5.1) 1 (ref)
Psychological difficulties
Suicidal ideation Yes 49 (11.9) < 0.0001 3.38 [2.24 ; 5.10]

No 50 (3.9) 1 (ref)
Autolytic attempts Yes 41 (16.0) < 0.0001 4.65 [3.03 ; 7.12]

No 57 (3.9) 1 (ref)
Self-mutilation Yes 68 (11.3) < 0.0001 4.58 [2.94 ; 7.12]

No 30 (2.7)
Quality of sleep (n= 906a)
Not satisfactory Yes 43 (10.2) < 0.0001 3.33 [1.84 ; 6.00]

No 16 (3.3) 1 (ref)
Difficult falling asleep Yes 36 (9.5) 0.0027 2.25 [1.31 ; 3.87]

No 23 (4.4) 1 (ref)
Nocturnal awakening Yes 40 (10.6) < 0.0001 3.17 [1.80 ; 5.56]

No 19 (3.6) 1 (ref)
Awakening too early in the morning Yes 38 (9.3) 0.0024 2.30 [1.33 ; 3.99]

No 21 (4.3) 1 (ref)
Nightmares Yes 18 (16.1) < 0.0001 3.51 [1.94 ; 6.36]

No 41 (5.2) 1 (ref)
Self-esteem

Strong 10 (2.2) < 0.0001 1 (ref)
Average 34 (4.2) 1.96 [0.96 ; 4.01]
Weak 53 (13.1) 6.76 [3.39 ; 13.47]

Risk behaviors
Daily smoking Yes 31 (11.7) < 0.0001 2.71 [1.73 ; 4.24]

No 68 (4.7) 1 (ref)
Having been drunk Yes 53 (8.5) 0.0002 2.13 [1.42 ; 3.21]

No 46 (4.2) 1 (ref)
Regular alcohol consumption Yes 12 (8.0) 0.21 1.49 [0.79 ; 2.79]

No 86 (5.5) 1 (ref)
Regular cannabis consumption Yes 10 (14.3) 0.0018 2.92 [1.44 ; 5.90]

No 88 (5.4) 1 (ref)

n: number of teenagers reporting having undergone sexual violence (n= 99).
Regular cannabis and regular alcohol consumption: ≥ 10 times a month.

a data not collected in Alsace.

Table 3
Sensitivity and specificity for a positive answer to six questions significantly linked to being a victim of CSA and multivariate analysis (N= 1648).

Sensitivity Specificity ORa (95% CI) P

Female gender 85% 52% 4.84 [2.59 ; 9.04] < 0.0001
Fear of violence 41% 81% 2.05 [1.28 ; 3.28] 0.0028
Do not accepted me as I am 41% 78% 1.65 [1.03 ; 2.65] 0.037
Do not fell at all the right weight 15% 96% 2.24 [1.13 ; 4.40] 0.020
Self-mutilation 69% 67% 2.25 [1.40 ; 3.74] 0.0017
Suicide attempts 42% 87% 1.95 [1.18 ; 3.23] 0.0092
Regular cannabis consumption 10% 96% 4.40 [1.85 ; 10.48] 0.0008

Multivariate c-index= 0.83.
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violence undergone in a school environment, even though in previous work, results had not shown a connection between CSA and
violence at school. However, a number of studies have demonstrated that peer rejection and bullying are indeed associated with
mental health problems (Cunha, Matos, Faria, & Zagalo, 2012; Hawker & Boulton, 2000): lowered self-esteem, impaired emotional
well-being, and other indicators of maladjustment (e.g., deficiencies in academic success, associations with deviant peers and vio-
lence (Nansel et al., 2001). Two meta-analyses have provided evidence that the internalizing of problems (e.g. depressive and anxiety
symptoms, withdrawal, loneliness) constitutes not only a consequence, but also a risk factor for peer victimization (Reijntjes,
Kamphuis, Prinzie, & Telch, 2010). In univariate analysis, items such as sleep disorders, schoolwork difficulties and school ab-
senteeism have been found to be highly significant. Teenagers and their parents are liable to ask GPs for justification of their school
absences, which the physicians may then consider as a possible warning signal. After all, some students exhibiting school refusal
behavior may in fact be CSA victims (Kearney & Albano, 2004). It appears important, during consultation with a teenager, to take
truancy episodes into consideration as “red flags” following the appearance of which, questioning can revolve around items asso-
ciated with sexual abuse history.

Results showed that on average, teenagers in general, and teenage victims of sexual abuse in particular, consult a GP 4 times a
year, as opposed to 2 times a year a specialist or school medical service, and 1 time a year a psychiatrist. Data confirm that the GP is
the caregiver with the most occasions to detect CSA; moreover, a holistic approach is likely to justify his interest in a teenager's
environment and behavior. The GP's availability, discretion and absence of judgment are factors contributing to victims’ trust, and
they underscore the importance, during interchange with an adolescent, of frequently reminding him of his right to come to the
consultation alone, of his own right to professional secrecy and, last but not least, of the possibility for discussion of any subject
preoccupying the youngster.

Fig. 1. ROC curve associed with the logistic equation of the final model with 7 binary predictors.

Table 4
Relations with medical professionals of teenagers having undergone and of those not having undergone sexual abuse (N=1719).

Relations with medical professionals n+(%) n -(%) P

Reasons for confidence
He previously helped or supported you. 10 (101) 128 (7.9) 0.4342
He is available to listen to you 27 (27.3) 254 (15.7) 0.0025
You understand what he says 12 (12.1) 141 (8.7) 0.2464
You feel understood 11 (11.1) 160 (9.9) 0.6903
He knows how to put you at ease 15 (15.2) 159 (9.8) 0.0874
You are not afraid of disappointing him 10 (10.1) 133 (8.2) 0.5083
He asks the right questions 17 (17.2) 215 (13.3) 0.2702
He keeps secrets 26 (26.3) 237 (14.6) 0.0018
You don't feel judged 28 (28.3) 303 (18.7) 0.0189
Number of consultations/year
General practitioner > 4 43 (44.3) 427 (26.8) 0.0318
Specialized physician > 2 23 (23.6) 229 (14.5) 0.0590
Physician or IDE school nurse >2 40 (41.3) 272 (17.2) < 0.0001
Psychologist or psychiatrist > 1 22 (22.6) 118 (7.4) < 0.0001

n+ : number of teenagers reporting having undergone sexual violence (n= 99).
n− : number of teenagers reporting not having undergone sexual violence.
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4.1. Several limitations of the present study deserve comment

CSA prevalence may have been underestimated due to the fact that while our sample was representative of the 15-year-old
population, it did not take into account out-of-school boys and girls or those being schooled in a specialized center (Mitra, Mouradian,
& Diamond, 2011, 2011). Given that in France, education is compulsory until the age of 16, the number of non-included adolescents
was probably quite low; in 2015, the school enrollment rate was close to 100% (Insee, 2018). Among the children who were absent
on the day of the survey, it is to be feared that sexual abuse victims were relatively numerous; findings on school absenteeism have
shown it to be particularly high in the CSA population.

The objective of the HBSC survey is to determine the health and the health-related behaviors of 15-year-olds. In this framework,
information on their families’ socio-economic level, their parents’ marital status was not accessible, nor were their school or medical
records. We had no way of assessing the impact of health or life events on their educational performances. According to the literature,
however, socio-economic environment is not a risk factor for sexual violence on minors (Organisation mondiale de la santé, 2016;
Spencer, Wallace, Sundrum, Bacchus, & Logan, 2006).

Since the results were given in self-assessment questionnaires, responses were not controlled, leading to possible information
limitation. And yet, even though CSA may as a result have been under-reported, this limitation, which might also help to explain a
relatively low prevalence rate compared to other studies, does not invalidate the associations that were observed. A self-administered
questionnaire can be reliable in detecting sexual abuse and helpful in daily practice. Elzevier et al found that 70% of the women who
were victims CSA mentioned this event in the self-administered questionnaire (Elzevier, Voorham-van der Zalm, & Pelger, 2007).

Moreover, a number of precautions were taken: All participants were ensured anonymity and to bolster their confidence and
sincerity, time was taken to explain and emphasize the importance of the responses they were about to give; the questionnaire was
elaborated following two feasibility studies; it was subject to modification according to response rates; the questions had been
analyzed by specialists in child psychiatry and in biostatistical analysis.

The questionnaire did not give information about the timing of the CSA. Thus it wasn't possible to know if the teenager was still
under the influence of the aggressor. As repercussions on a teenager's health are different if the offenses are repeated, it would have
been preferable to have this information. A cohort study rather than a cross-sectional survey would have allowed us to better estimate
the health repercussions of this type of violence on teenagers and to minimize confounder bias.

Notwithstanding the above-mentioned limitations, prevalence of sexual abuse could be accurately estimated, and in our study, it
was lower than in the literature. The American study by Pérez-Fuentes et al. for example, showed average prevalence of 10.14%, girls
and boys combined (Pérez-Fuentes et al., 2013). In France, a nationwide survey on sexual violence against women found that 9.7% of
the women in that country and approximately 4.6% of the men had been victims of sexual assault prior to reaching the age of 18. The
means of data collection implemented in the different studies may explain the variations in prevalence rates. The study by Pérez-
Fuentes et al. was carried out in a face-to-face interview with adults aged 18 years and older. A meta-analysis on worldwide pre-
valence rates showed that in different studies, they could be influenced by procedural factors: a gap existed between combined
prevalence in self-report studies and in informant studies (Stoltenborgh, van Ijzendoorn, Euser, & Bakermans-Kranenburg, 2011).
Moreover, prevalence rates were lower among sampled teenagers, a finding possibly due to their constituting a psychologically
healthier group with correspondingly lower CSA. Prevalence rates may also vary according to continent, for girls as well as for boys.
The highest combined prevalence was found in Australia for girls and in Africa for boys (Stoltenborgh et al., 2011). If prevalence rates
for boys were nonetheless frequently low, this may be to due to their unwillingness to disclose their CSA experiences (Romano & De
Luca, 2001). And when questionnaires are completed in a school setting, boys may be more afraid than girls of revealing what they
have undergone. Boys could be afraid that acknowledging the experience would indicate their being gay.

Since 1992, no prevalence study has been conducted in France. And so, even if our data were collected several years ago (in
2012), their rarity underlines their potential usefulness. As regards CSA, it may well be that the reported behaviors are closely
associated with deep-seated determinants hardly subject to short-term variations. Since the study period, organization of the French
school and health care systems and awareness-raising policies addressed to health care professionals have not been modified.

4.2. Perspectives

French health care organization does not provide for a systematic questionnaire comparable to the HEADS assessment, which is a
routine part of interviews of adolescents in the United States (HEADSS: www.rch.org.au/clinicalguide/cpg.cfm?doc_id=11710#
headds). French GPs work alone in their offices and their patients are not used to filling out questionnaires before undergoing medical
examination. Our simple and rapidly usable tool seems particularly adapted to currently existing consultation procedures.

We will use the results of the study to build support for the doctor-patient relationship that would effectively contribute to
screening the sexual abuse undergone by adolescents. We are in the process of modifying a validated tool that has been drawn up to
identify suicidal ideation in teenagers examined in general practice, the BITS (Binder et al., 2016). An experimental study should help
to determine the interest of the questionnaire in real-life situations.

To conclude, our study underscored significant links between sexual abuse history and factors that may or may not appear directly
relevant (anxiety in a school environment, altered self-image and difficult school life integration). When a teenager is questioned on
these topics, it may be possible to predict CSA risk, and when the discussion is pursued by questioning on suicide attempts and self-
mutilation, detection of teenage victims may be appreciably improved. Indeed, this type of indirect and progressively probing ap-
proach could enable the GP to proceed to direct screening by asking a teenager whether he has undergone sexual abuse or by
informing the competent authorities (child psychiatry units, children’s assistance services, the legal authorities) so that investigation
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and medical aid can be organized and get underway.
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