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Article abstract

Objectives: The current study’s objectives were to 1) determine if sexually
abused youth in child protective agencies (CPA) were given more psychiatric
diagnoses and exhibited more comorbidity than youth from the general
population, 2) examine the comorbidity profiles of sexually abused youth over
10 years of medical consultations and hospitalizations.

Method: Diagnoses of 882 youth with a substantiated sexual abuse report
between 2001 and 2010 at a participating CPA were compared to those of 882
matched controls (n = 1764).

Results: Results of generalized linear mixed models showed that sexually
abused youth presented higher rates of all diagnostic categories and were up to
four times more likely to present comorbid diagnoses. Latent class analyses
among abused youth revealed four different comorbidity profiles; two more
severe groups named complex trauma (11%) and dissociation (14%); and two
less severe groups named depression (10%) and low or no
comorbidity/resilience (65%). Youth with more cumulative maltreatment and
greater number of years of data following CSA report were more at risk of
presenting a comorbidity profile, while females were more likely to present a
depression profile. Profiles of youth in the highest comorbidity class were
similar to what is defined as complex trauma or complex post-traumatic stress
disorder.

Implications: Sexually abused youth's varied profiles warrant varied
interventions. Integrated trauma informed interventions are needed to
address the cumulative maltreatment experienced and the psychiatric
comorbidity some youth exhibit.
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Abstract

Objectives: The current study's objectives were to 1) determine if sexually abused youth in child protective agencies
(CPA) were given more psychiatric diagnoses and exhibited more comorbidity than youth from the general population,
2) examine the comorbidity profiles of sexually abused youth over 10 years of medical consultations and
hospitalizations.

Method: Diagnoses of 882 youth with a substantiated sexual abuse report between 2001 and 2010 at a participating
CPA were compared to those of 882 matched controls (n= 1764).

Results: Results of generalized linear mixed models showed that sexually abused youth presented higher rates of all
diagnostic categories and were up to four times more likely to present comorbid diagnoses. Latent class analyses
among abused youth revealed four different comorbidity profiles; two more severe groups named complex trauma
(11%) and dissociation (14%); and two less severe groups named depression (10%) and low or no
comorbidity/resilience (65%). Youth with more cumulative maltreatment and greater number of years of data following
CSAreport were more at risk of presenting a comorbidity profile, while females were more likely to present a depression
profile. Profiles of youth in the highest comorbidity class were similar to what is defined as complex trauma or complex
post-traumatic stress disorder.

Implications: Sexually abused youth's varied profiles warrant varied interventions. Integrated trauma informed
interventions are needed to address the cumulative maltreatment experienced and the psychiatric comorbidity some
youth exhibit.
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Although child sexual abuse (CSA) is a major worldwide problem with social, public health and safety as well
as economic impacts, it remains difficult to comprehend its full extent for two reasons: 1) a lack of consensus on how
to define CSA and 2) important differences in how prevalence data is collected (Goldman & Padayachi, 2000; Johnson,
2008; Mathews & Collin-Vézina, 2019). Hence, the current study broadly defines CSA as “any gesture of a sexual nature,
with or without physical contact, committed by an individual without consent from the person, or, in some cases,
particularly that of children, through emotional manipulation or coercion” (Gouvernement du Québec, 2016).
International data from a substantial meta-analysis suggest that 18% of women and 8% of men report having been
sexually abused before the age of 18 (Stoltenborgh et al,, 2011). When also self-reported, CSA prevalence is much higher
(35.8-38%) in children and adolescents within youth protection agencies (CPA) than in the general population (Collin-
Vézina et al, 2011; Pauzé et al, 2000). Importantly, it has been documented that CSA is grossly underreported to
authorities (Stoltenborgh et al., 2011).

Although research has documented the short- and long-term consequences of CSA within CPA populations
(Bourgeois et al., 2018), gaps remain in our understanding of the clustering of comorbid mental health outcomes.
Existing research has mainly used variable-centered analyses, which may not capture heterogeneity among these
youth. In addition, previous research has mostly relied on self-report measures and cross-sectional or retrospective
methods, which entail some biases and limit our understanding of how CSA consequences evolve over time (Belsky,
1993; Brewin et al,, 1993; Brownell & Jutte, 2013; O'Donnell et al,, 2010a, 2010b; Stanley, 2003; Straus, 1998). To overcome
some of these limitations, the current study will attempt to better understand the consequences of CSA using a person-
centered approach and administrative longitudinal data.

CSA increases the risk of psychiatric disorder by 2.5 folds (Fergusson et al., 2008). When assessed in childhood
or adolescence, sexually abused youth tend to present a host of different mental problems, while about a third present
no symptoms at all (for reviews see Finkelhor & Hashima, 2001; Kendall-Tackett et al., 1993; Putnam, 2003; Tyler, 2002).
Indeed, higher rates of internalizing (e.g. anxiety, depression) and externalizing problems (e.g. antisocial behaviour),
suicidal ideation, substance use and other psychiatric diagnoses (Choi et al., 2017; Fergusson et al., 2008), such as post-
traumatic stress disorder (PTSD) and dissociation or psychosis (Bourgeois et al.,, 2018), are linked to CSA. When assessed
in young adulthood, very similar consequences are reported (for reviews see Hillberg et al,, 2011; Maniglio, 2009).

Although CSA does not seem to lead to consequences that are specific or unique, PTSD remains the most
studied (Kearney et al,, 2010; Putnam, 2003) and is among the most common disorders observed in sexually abused
children and adolescents (Choi et al,, 2017; Kendall-Tackett et al., 1993). A fourth of sexually abused youth under CPA
care present with PTSD (Collin-Vézina et al,, 2011; Daigneault et al,, 2003). Some studies have assessed various disorders
comorbid with PTSD like depression and suicidality (Brosbe, 2014; Oquendo et al.,, 2003), but failed to use a person-
centered approach. Moreover, in most studies, documented consequences are self-reported. Hence, there is much
need to specifically study wider co-occurrence of disorders, or diagnostic comorbidity, as a consequence of CSA in
order to reliably identify symptom constellation variations and similarities within sexually abused youth. Doing so will
thus ensure the most adequate and precise interventions in response to specific psychiatric profiles.

Some sexually abused children and adolescents tend to present complex adaptation profiles (Collin-Vézina et
al, 2011; Daigneault et al,, 2004; Tremblay et al., 2000) that could better be understood using a conceptualization based
on complex post-traumatic reactions (Cloitre et al,, 2009, 2013; Cook et al,, 2005; Ford, 2011; Hyland, Shevlin, Elklit, et al,,
2016; van der Kolk, 2017). Adolescents exposed to CSA present more comorbid mental health problems like PTSD,
depression and suicidality than other youth who have not been sexually abused (Kilpatrick et al,, 2003; Martin et al,,
2004), even within those receiving psychiatric care who tend to present an array of complex psychological and
behavioural disorders (Brand et al., 1996; Ford et al., 2011; Naar-King et al,, 2002; Silverman et al., 1996). Among sexually
abused youth with PTSD symptoms, although specific comorbidities have been documented (Ackerman et al,, 1998;
Brosbe, 2014), such as internalizing disorders (Brady & Caraway, 2002; Connor et al., 2004), and externalizing disorders
(McLeer et al,, 1998), studies tend to measure only two or three different diagnoses at a time (Kaplow et al.,, 2008).

Hence, sexually abused youth that present an array of different problems, usually corresponding to more than
one different diagnostic category, can be attributed multiple diagnoses. The concept of complex trauma,



developmental trauma disorder, or complex PTSD (CPTSD; Cloitre et al,, 2013; Hyland, Shevlin, McNally, et al,, 2016)
might be useful in explaining why some youth present various symptoms that can initially seem distinct, but better
understood as a complex consequence of CSA. Although currently not retained in the DSM’s fifth edition (American
Psychiatric Association [APA], 2013) the concept of CPTSD has been studied and proposed to be conceptually distinct
from PTSD (Cloitre et al,, 2013; Hyland, Shevlin, McNally, et al,, 2016) and clinically valid (Hyland, Shevlin, Elklit, et al,,
2016). Currently, the diagnosis of PTSD includes four groups of symptoms: re-experiencing, avoidance, negative
cognitions and mood, and arousal (World Health Organization [WHQ], 2020). The proposed symptom profile of CPTSD
includes all PTSD symptoms, plus an additional three categories that identify disturbances in self-organization, which
may result from sustained and repeated interpersonal trauma. These categories are: (a) affective dysregulation, (b)
negative self-concept, and (c) disturbed relationships (Ford & Courtois, 2014; WHO, 2020). Various functional domains
can be severely impacted in the case of complex trauma, such as affect and behavior dysregulation, consciousness and
cognition disturbances, alterations in attribution and schema, and interpersonal impairment (D’Andrea et al,, 2012).
This can result in youth being given multiple comorbid diagnoses, corresponding to current psychiatric nosology, but
perhaps inaccurate to best describe many victimized children, thus providing them with inappropriate treatment.

The use of person-centered analytic techniques, such as latent class analysis, is gaining interest in determining
whether there are distinct mutually exclusive groups of individuals based on reported experiences of maltreatment
(Rivera et al,, 2018), reported psychiatric diagnoses in CSA victims (Brodbeck et al.,, 2018) or trauma symptoms (Gallitto
et al, 2017). Indeed, some studies have tried to better understand how CSA victims can be distinguished among
themselves and compared to non-sexually abused individuals. Although there is vast heterogeneity, general findings
suggest three to four distinct profiles with an incremental range in the severity of consequences between groups (i.e.
none or very few, some or moderate, multiple and severe), as well as a dose-response association between the severity
of CSA or maltreatment (all types including CSA) and symptoms (Brodbeck et al., 2018; Hébert et al,, 2006; Shin et al,,
2010). Most of these studies used cross-sectional designs and small samples, which limits the ability to determine the
timing of events (diagnoses and CSA) and undermines statistical power. The use of prospective data, in the case of the
current study, is extremely valuable.

The growing research focusing on the effects of interpersonal trauma within child welfare involved youth
(Daigneault et al., 2003; Tanaka et al., 2011; Wekerle et al.,, 2017) shows that adolescents involved in CPA have higher
rates of serious mental health disorders compared with the general adolescent population. Furthermore, it has been
found that among youth under CPA care, more than half had experienced more than four types of victimization in the
past year (Cyr et al, 2013). Between 22% and 90% of maltreated youth or those involved in child welfare (Lau et al,,
2005; Tourigny et al,, 2008; Turner et al, 2010) and up to 69% in the general population report polyvictimization or
cumulative traumatic experiences (Felitti et al,, 1998; Finkelhor et al,, 2009, 2015; Ford et al,, 2010). Such high prevalence
in the general population might be explained by the inclusion of non-traumatic adversity in some studies (e.g. parental
substance abuse, serious illness, parental conflict) (Finkelhor et al., 2009, 2015). Although CSA is reported less frequently
than other types of maltreatment (Brown et al., 2019; Stoltenborgh et al,, 2011), it rarely occurs in isolation (Vachon et
al, 2015). It is now documented that there is a dose-response effect when considering the consequences of cumulative
maltreatment, where a higher number of distinct forms of maltreatment is associated with a greater number of
symptoms of current distress (Finkelhor et al.,, 2009; Steine et al,, 2017). Indeed, CSA has been associated with a three-
fold greater weight than all forms of maltreatment and victimization taken together in predicting short- and long-term
psychological consequences (Finkelhor et al,, 2009). It is thus important to consider both the cumulative and specific
effects of CSA.

The first aim of this study is to document the prevalence of diagnostic comorbidity of mental health disorders,
using data from administrative databases of a universal public health insurance agency for children and adolescents
up to 13 years following a substantiated sexual abuse report, compared with that of a matched group from the general
population (children without substantiated CSA). The second aim is to document the diagnostic comorbidity profiles
of these youth using a person-centered analytic approach and to underline the characteristics that distinguish them
such as gender, age at CSA report as well as cumulative maltreatment in addition to CSA. The current study will palliate
limits of previous studies with a matched cohort study design using longitudinal data from a universal public health
insurance administrative database, while controlling for mental health problems preceding the CSA report



substantiation. Importantly, the current administrative data offers reliable and comparable diagnostic information for
the substantiated CSA group as well as the general population group without CSA reports (matched), which palliates
biases of prior self-report designs (Brewin et al,, 1993; O'Donnell et al,, 2010b; Straus, 1998).

Current literature allows us to generate the following hypotheses: the group of sexually abused youth will
present 1) more mental health disorders in all diagnostic categories and 2) higher rates of comorbid mental health
disorders than the general population. Furthermore, we expect to observe at least three distinct groups within sexually
abused youth (Hypothesis 3): youth without diagnoses, youth with only one diagnosis, and youth with two or more
different diagnoses. Groups of sexually abused youth with the highest diagnostic comorbidity are also expected to
have the highest rates of cumulative maltreatment (thus a greater chance to present as complex trauma) when
compared with abused youth presenting no diagnostic comorbidity or no mental health disorder diagnoses
(Hypothesis 4).

The current study selected all children who had a substantiated report of sexual abuse at a large urban CPA in
Canada between January 1, 2001, and December 31, 2010. They formed the sexually abused group (n=955). Personal
information from the administrative databases of the universal public health insurance agency was matched to those
from the CPA for 882 (92%) of the 955 children with substantiated sexual abuse by using participants’ health insurance
number, or their surname, name, complete address and date of birth. The Canadian public health system covers all
Canadian citizens, those currently residing as well as authorized foreign nationals, with their accompanying spouses
and children. It is likely that misspelling of administrative data (i.e. names, surnames and addresses) could explain
unmatched cases. Recent results using this same database indicated that excluded unmatched sexually abused cases
received fewer services than matched sexually abused cases, suggesting less severe diagnostic profiles (Daigneault,
Vézina-Gagnon, et al,, 2017).

To form the control group, each of the sexually abused participants (1= 882) was paired with another youth
from the administrative database of the province’s universal public health insurance. The criteria used were birth month
and year, gender attributed at birth, geographical area from which sexually abused participants were selected, and an
indicator of socio-economic level (i.e, eligibility to the province’s prescription drug insurance plan). Bearing in mind
that sexual abuse is grossly underreported to authorities (Afifi et al,, 2015), even if no substantiated sexual abuse was
reported during the 10-year recruitment, there is no way of knowing with certainty if some participants were exposed
to CSA within the control group, meaning that some CSA most likely has occurred unreported. Furthermore, if reports
were made, they could have been found unsubstantiated or made to another CPA if children moved from one
geographic area to another. In both cases, this information would not have been available in the current data.

The final sample was composed of 882 children and adolescents for whom a sexual abuse report was
substantiated within the CPA and 882 matched individuals from the general population (no reported CSA). Each of
these two groups is composed of 661 girls (75%) and 221 boys (25%). This represents a total sample of 1764. The
average age of the participants at the time of entry in the study (date of the substantiated report of sexual abuse to
CPA) was 11.07, and previous analyses showed that boys were 1.4 years younger than girls at the time of the first CSA
report (Daigneault, Vézina-Gagnon, et al,, 2017).

In the sexually abused group, the number of different substantiated reports varied from 1 (40% of abused
youth) to 4 (8%) (M= 3.12, SD=2.87). This means that although CSA was the first substantiated report to CPA for most
participants (88%), other maltreatment reports were also substantiated, whether prior to, after, or co-occurring with
the sexual abuse, such as negligence (31%), physical abuse (10%), behaviour problems (8%) and abandonment (2%).
At the end of the study, the principal reason for CPA involvement remained sexual abuse for most youth (60%). For
some youth, though, negligence (28%), maltreatment (5%), behaviour problems (5%) and abandonment (1%) became
the principal reason for receiving CPA services.



Sexual abuse. In the current study, sexual abuse was defined as “any gesture of a sexual nature, with or
without physical contact, committed by an individual without consent from the person, or, in some cases, particularly
that of children, through emotional manipulation or coercion” (Gouvernement du Québec, 2016). When a sexual abuse
report is substantiated, it satisfies a series of criteria. It must first be retained for evaluation. Then, a social worker must
assess if there is sufficient evidence to substantiate the CSA report and the case is either found to be 1) substantiated
(sufficient evidence that CSA occurred), 2) suspected (suspicion of CSA but insufficient evidence to substantiate the
allegations), or 3) unsubstantiated (enough evidence to refute CSA) (Gouvernement du Québec, 2008). The present
study selected all children who had at least one substantiated report of sexual abuse between 2001 and 2010
(recruitment period) at the participating CPA to form the group of sexually abused youth. To avoid duplication of
reports and participants, the first substantiated report of sexual abuse was considered for each participant and
determined his or her time of entry into the study. All subsequent substantiated sexual abuse reports were calculated
as additional to the first report. The control group, or matched group, included youth who resided in the same
geographical area served by the participating CPA and most importantly, who did not have a substantiated report of
sexual abuse between 2001 and 2010 at that same CPA (see procedures above for more detail on control group
selection).

Maltreatment co-occurrence. For each sexually abused youth, data from the CPA was provided for all other
substantiated reports on file, dating back to the first substantiated report and up until the end of the study December
31, 2013, which provides information on cumulative substantiated maltreatment. A report is substantiated when the
security or development of a child is judged to be compromised — when “the child is abandoned, neglected, subjected
to psychological ill-treatment or sexual or physical abuse, and unique to Quebec, if the child has serious behavioural
disturbances” (Gouvernement du Québec, 2016). Hence, for each sexually abused youth, a global score of cumulative
maltreatment was obtained by adding all substantiated maltreatment reports, resulting in a continuous variable
ranging from 0 to 20. This information was unavailable for the control group.

Mental health. All diagnoses of mental and behavioural disorders related to medical services received and
hospitalizations occurring between January 1, 1996, and March 31, 2013, were documented from the universal public
health insurance agency and the Ministry of Health's administrative databases. The codes in these databases refer to
the 10th version of the International Classification of Diseases (ICD; WHO, 2008), as it is the medical reference in the
public health system. As described in Table 1, the following categories were used in the current study: 1) disorders due
to psychoactive substance use (ICD code F10-F19), 2) schizophrenia, schizotypal and delusional disorders (F20-F29), 3)
disorders of the adult personality and behaviour (F60-F69), 4) disorders of psychological development (F80-F89), 5)
unspecified mental disorder (F99), 6) depressive episodes and disorders (F32-F39), 7) bipolar disorders and manic
episodes (F30-F31), 8) reactions to severe stress and adjustment disorders (i.e. post-traumatic stress disorder, acute
stress reaction and adjustment disorder; F43), 9) anxiety disorders and phobias (F40-F42), 10) somatoform and
dissociative disorders (F44-F48), 11) eating disorders (F50), 12) behavioural syndromes associated with physiological
disturbances (F51-F59), 13) hyperkinetic disorders and 14) conduct, emotion or social functioning disorders with
childhood onset (F91-F99). For each of the 14 diagnostic categories, a dichotomous score was computed documenting
whether each participant had at least one medical consultation or hospitalization for a diagnosis in that category after
the first substantiated CSA report. This timeline was paired in the matched control group. A diagnostic comorbidity
score was then calculated and varies from 0 to 14, with a higher score indicating greater diagnostic comorbidity in
distinct diagnostic categories following the CSA report.

Control variables. A deprivation index (material and social) (Pampalon et al., 2010) based on postal code,
which indicates the socio-economic level of the geographical area at the time of the first substantiated report of sexual
abuse, was used and controlled for in all analyses within both groups. For participants in the matched control group,
the index was calculated at the time of the first CSA report of the abused child they were matched with. The total
number of medical services (consultations/hospitalizations) received for mental health issues between January 1, 1996,
and the first substantiated CSA report, using the same diagnoses described previously, were also controlled for. This
timeline was paired in the matched control group to create the control variable. Furthermore, using the same timeline
in both groups, consultations and hospitalizations for mental retardation/intellectual disability diagnosed before the
first substantiated report of abuse were controlled for, since it is a known risk factor of sexual abuse and mental health
disorders (Euser et al, 2015). Finally, the number of years for which data could be collected for each participant,
meaning number of years between first CSA report and end of the study, was also controlled for in subsample analyses
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of sexually abused youth. All analyses were conducted with the SPSS 26 program (IBM Corp, Armonk, New York), with
a p < .05 significance level.

Table 1. 1CD-10 broad and specific diagnostic categories included in the study

Variables

Broader diagnostic categories
(corresponding numbers)

Specific diagnostic categories (corresponding numbers)

Substance use

Schizophrenia

Personality

Development

Unspecified
Manic/bipolar

Depression

Anxiety/phobias
PTSD

Dissociation and
somatoform

Eating disorders
Physiological
impact
Hyperkinetic

Conduct and
social

Mental and behavioural disorders due to
psychoactive substance use (F10-F19)

Schizophrenia, schizotypal and
delusional disorders (F20-F29)

Disorders of adult personality and
behaviour (F60-F69)

Disorders of psychological development
(F80-F89)
Unspecified mental disorder (F99)

Mood [affective] disorders (F30-F39)

Neurotic, stress-related and somatoform
disorders (F40-F49)

Behavioural syndromes associated with
physiological disturbances and physical
factors (F50-F59)

Behavioural and emotional disorders
with onset usually occurring in
childhood and adolescence (F90-F98)

Alcohol (F10), opioids (F11), cannabinoids (F12, sedatives (F13), cocaine (F14),
other stimulants (F15), hallucinogens (F16), tobacco (F17), volatile solvents
(F18), other (F19)

Schizophrenia (F20), schizotypal (F21), persistent delusional (F22), acute and
transient psychotic (F23), induced delusional (F24), schizoaffective (F25), other
(F28), unspecified (F29)

Specific personality (F60), mixed (F61), enduring personality changes (F62),
habit and impulse (F63), gender identity (F64), sexual preference (F65), sexual
development (F66), other (F68), unspecified (F69)

Development of language (F80), scholastic skills (F81), motor function (F82),
mixed (F83), pervasive (F84), other (F88), unspecified (F89)

Mental disorder, not otherwise specified (F99)
Manic episode (F30), bipolar affective (F31)

Depressive episodes (F32), recurrent depression (F33), persistent mood (F34),
other (F38), unspecified (F39)

Phobic anxiety (F40), other (F41), obsessive compulsive (F42)
Reaction to severe stress and adjustment (F43)

Dissociative (F44), somatoform (F45), other (F48)

Eating (F50)

Sleep (F51), sexual dysfunction (F52), psychological factors associated with
disease (F54), abuse non-dependence substance (F55), unspecified (F59)

Hyperkinetic disorders (F90)

Conduct (F91), mixed of conduct and emotion (F92), emotional (F93), social
functioning (F94), tic (F95), other (98)

Results

Objective 1 (descriptive analyses)

Descriptive results presented in Table 2 show the percentage of participants who received services related to
diagnoses in the 14 categories described previously. The highest rates of diagnoses for both CSA and control groups
fell within the categories of neurotic disorders (specifically anxiety and phobias), conduct and social disorders with
onset in childhood and dissociation and somatoform disorders.

Objective 1: Hypothesis 1

To determine whether sexual abuse was associated with higher comorbidity for mental health disorders, a
negative binomial regression was used. This type of analysis is the most accurate to account for the matched-cohort
design, whereby the identical values upon which the participants have been matched are eliminated from further
consideration (Niven et al., 2012). Results showed that, controlling for material and social deprivation, intellectual
disability and mental health prior to the CSA report, sexually abused youth were 3.6 times more at risk (95% confidence
interval [Cl] 2.13 - 6.01) of presenting with a mental health disorder in at least one diagnostic category than matched
youth from the general population (A1,1688) = 1541, p < .001). One quarter of sexually abused youth presented very
high diagnostic comorbidity prevalence (22%; presence of at least one diagnosis in four or more different categories),
compared to a minority in the general population (6%).
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Objective 1: Hypothesis 2

Descriptive results in Table 2 indicate that diagnostic comorbidity is much higher for sexually abused youth
than for controls. Paired t-test results reveal that, on average, abused youth have significantly higher total diagnostic
comorbidity scores (M= 1.96, SD= 2.47) than their matched-control peers (M= 0.67, SO=1.31; paired #881) = 14.11,
£ <.001).

Table 2. Diagnostic prevalence within each category and for comorbid category occurrences (n= 1764)

Control CSA
(n=882) (n=882)
% %

F10-F19 Disorders due to psychoactive substance use 1.13 6.80
F20-F29 Schizophrenia and delusion disorders 0.28 1.93
F60-F69  Disorders of the adult personality and behavior 0.68 5.95
F80-F89 Disorders of psychological development 2.10 6.35
F99 Unspecified mental disorder 1.36 6.63
F32-F39 Depression 244 8.11
F30-F31 Bipolar and manic disorders 0.17 1.02
F40-F42 Anxiety and phobias 6.24 1559
F43 Reactions to severe stress and adjustment disorders 1.53 6.07
F44-F48 Dissociation and somatoform disorders 4.88 13.15
F50 Eating disorders 040 0.28
F51-F59 Behavioral syndromes associated with physiological disturbances/physical factors 232 7.09
Foo Kinetic disorders with onset in childhood/adolescence 3.80 1.7
F91-F98 Conduct and social disorders with onset in childhood/adolescence 561 1349
0 diagnosis 7132 37.96
1 diagnosis 1341 19.89
2-3 diagnoses 9.72 20.26
4+ diagnoses 5.64 22.89

Objective 2: Hypothesis 3

To document the diagnostic comorbidity profiles of sexually abused youth, a series of latent class analyses
(LCA) were used. This analysis was solely performed on data from the sexually abused group, because results showed
diagnostic comorbidity levels were not comparable between groups and there were too few participants with four or
more diagnoses in the general population group. Additionally, variables on which to compare the profiles, such as
cumulative maltreatment, were only available for the sexually abused youth. LCA postulates that the unobserved
homogenous subgroups in a heterogeneous population can be identified using identifiable variables, in this case
mental health diagnoses (Collins & Lanza, 2010). This means the LCA estimates the probability of a presence vs. absence
of diagnoses according to latent class membership. The LCA also estimates how many participants are expected to
belong to each latent class. Using SPSS (Version 26) and a LCA model using R (R Core Team, 2017), LCA were based on
the 14 dichotomous diagnostic category variables. To select the preferred model, we relied on the lowest value of the
Akaike information criteria (AIC) and the lowest value of the sample-size adjusted Bayesian information criterion (BIC).
Indicators like AIC and BIC have been shown to consistently demonstrate better fit of classes (Nylund et al,, 2007). The
general practice of LCA is to test a sequence of models, increasing the number of classes, and to choose the best fitting
model according to adjustment indicators. As presented in Table 3, adjustment indicators were compared for solutions
between two and five classes, and a four-class solution was retained.

Results illustrated in Figure 1 describe the probabilities profiles for each of the four classes. A first class (65.3%),
named “no diagnostic comorbidity,” represented all sexually abused youth with no diagnoses and some with a very
low probability of presenting one or two diagnoses. When compared to other classes, this first class is the largest and
the one with least diagnostic comorbidity. A second class (14%) regroups abused youth with the highest probability of
presenting at least one diagnosis from the dissociative disorders category in addition to conduct and social or anxiety
disorder categories. This class was named “dissociation.” A third class (10.6% of abused participants) named “complex
trauma” emerged, grouping participants who all (100%) had a diagnosis of conduct or social disorder as well as a high
probability of presenting diagnoses in multiple distinct categories. More than half of abused youth in that class
presented diagnoses in the following categories: personality, depression, PTSD, unspecified, anxiety and phobias,
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somatoform and dissociation, as well as disorders with a physiological impact. Indeed, all participants had at least one
diagnosis in four or more different categories, meaning all participants presented highly comorbid profiles of mental
health. A final and fourth class (10.1%) named “depression and physiological impact” grouped participants presenting
mostly depressive disorders, physiological impact disorders and anxiety disorders.

Table 3. Model fit information for competing latent class models

No classes Likelihood ratio AIC BIC
2 -5,725.00 11,507.99 11,666.78
3 -5,554.86 11,197.71 1143863
4 -3,550.07 721813 7,500.84
5 -5,346.00 10,840.00 11,245.17

Figure 1. Probabilities of diagnosis and comorbidity by latent class.

Diagnosis probability according to class membership

Probability of class membership

Diagnostic categories

== Complex trauma (10.6%) ==l diagnostic comorbidity @5.3%) —-Dissociation (14%) =d—=Depression (10.1%)

Note. Red line (x): no diagnostic comorbidity/resilient class, orange line (squares): dissociation class, blue line (circles): complex trauma class, purple
line (triangles): depression/physiological impact class.

Objective 2: Hypothesis 4

To determine if gender, number of years following first reported CSA and number of substantiated types of
reported maltreatment were associated with the four profiles found in the latent class analysis, a multinomial regression
was used. The regression was weighted according to the probabilities of belonging to each latent class identified.
Model fit was good (X2 = 48.85(9), p < .001) and results showed that gender was only a predictor of membership in the
depression class, with females being almost twice as likely as males to be included (relative risk = 1.94 ([Cl] 1.06-3.58),
SE= 31, p=.03). Cumulative maltreatment also predicted membership in the depression class (relative risk = 1.09 [Cl]
1.01-1.18), SE= .04, p= .045). Both the dissociation and the complex trauma class membership could be predicted by
a higher number of years following CSA (relative risk = 1.08 ([Cl] 1.00-1.17), SE= .04, p = .047; relative risk = 1.21 ([Cl]
1.10-1.32), SE= .05, p = .008, respectively) and a higher number of cumulative maltreatment (relative risk = 1.11 ([Cl]
1.04-1.19), SF= 03, p < .007; relative risk = 1.16 ([Cl] 1.08-1.24), S£= .03, p < .001, respectively). This means that abused
youth were more likely to belong either to the complex trauma class or to the dissociation class with each additional
year of follow-up data available and with each additional cumulative substantiated maltreatment report to CPA, which
was not the case for the no diagnostic comorbidity class. Percentages of diagnostic comorbidity, cumulative
maltreatment and gender by class membership are presented in Table 4.



Mental health profiles of sexually abused youth: Comorbidity, resilience and complex PTSD

Table 4. Maltreatment co-occurrence, comorbidity and gender according to class (n = 882)

% Maltreatment types % Comorbid diagnoses % Gender
Class 0 1 2 >3 0 1 20r3 >3 Females Males
Low comorbidity 46 13 10 26 60 28 12 - 75 25
Dissociation 31 20 14 36 - 53 47 - 71 29
Complex trauma 23 17 18 46 - - - 100 73 27
Depression 41 10 8 41 - 43 57 - 85 15

Discussion and conclusion

The current study had two objectives. First, to document the prevalence of comorbid mental health disorders
in the administrative databases of the universal public health insurance agency of children and adolescents up to 13
years following a substantiated sexual abuse report. Second, to identify trauma-related symptom profiles of these child-
welfare-involved children and adolescents. Results have revealed that abused youth have a greater risk of presenting
mental health disorder diagnoses (Hypothesis 1) and higher comorbidity (Hypothesis 2). They also revealed four distinct
classes of comorbidity in the abused group (Hypothesis 3), which were subsequently associated with gender, longer
follow-up periods and cumulative substantiated reports of maltreatment (Hypothesis 4).

As expected, sexually abused youth presented significantly higher rates of all mental health disorders
categories put together and higher comorbidity than youth in the general population. Youth exposed to CSA were
almost four times more likely to receive at least one mental health diagnosis from their physician than their general
population peers. This is coherent with other study results (Collin-Vézina et al.,, 2011; Kessler et al,, 2010; Stoltenborgh
et al, 2011). Results also showed that the highest prevalence in specific diagnostic categories for the sexually abused
group was for anxiety and phobias, dissociation and somatoform disorders, and conduct disorders. This is coherent
with past study results that have shown that CSA victims tend to present more childhood mental disorders, anxiety
and acute stress disorders, as well as conduct disorders (Spataro et al., 2004). Almost a quarter of sexually abused youth
presented at least one diagnosis in more than four different diagnostic categories, compared to a minority of youth in
the general population. Indeed, the varied and possibly highly detrimental impact of CSA on mental health has been
shown previously (Fergusson et al., 2008) and was also found in the current study. We further investigated comorbidity
profiles within sexually abused youth, which have shown to range from no comorbidity (0-1 diagnosis) to very high
comorbidity (4-13 distinct diagnostic categories).

Results showing different mental diagnostic comorbidity profiles of sexually abused youth revealed that
great heterogeneity was present. Specifically, we uncovered four different profiles (classes). We expected to find at
least three different profiles, so results are coherent with our hypotheses in terms of the number of profiles but also
the characteristics that define these profiles. Indeed, we predicted two classes with little diagnostic comorbidity (i.e. 0
diagnoses and 1-2 diagnoses) and found only one class (i.e. 0, 1 or 2 diagnoses; no diagnostic comorbidity class),
which was also the largest of the four classes. Furthermore, two other classes of moderate severity emerged (i.e.
depression and dissociation). Finally, as expected, we found a most severe class in terms of diagnostic comorbidity
named “complex trauma”.

In the “no diagnostic comorbidity” class (65.3%), which was the largest class, more than half of abused youth
had not received medical services or been hospitalized for mental health problems, while the rest had at least one
diagnosis in a single diagnostic category. It was the only class comprised of participants without diagnoses. This is
similar to classes identified in previous person-centered study investigating community-based samples of trauma-
exposed youth (53-58%, Ayer et al, 2011; Gallitto et al, 2017) and congruent with current literature on resilience
following trauma and CSA among welfare involved youth (Collin-Vézina et al., 2011). Indeed, although CSA’s potential
to have a devastating impact on psychological health has repeatedly been demonstrated, a growing field of research
also reveals that some individuals showing little negative outcomes or even positive outcomes following trauma may
be considered resilient (Marriott et al,, 2014). Studies have generally reported around a third of sexually abused youth
to be asymptomatic (Collin-Vézina et al, 2011; Daigneault et al, 2007; Hébert et al, 2006). Perhaps the higher
percentages of these resilient youth in the current study can be explained by our use of administrative data, which can
underestimate the rate of disorders for which participants have not consulted a physician (Leach et al,, 2015).

In “complex trauma”, or the highest diagnostic comorbidity class, all participants presented at least one
diagnosis in at least five different categories and had received medical services or been hospitalized for at least one
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diagnosis in the conduct or social disorder category. Oppositional defiant disorder (ODD) and reactive attachment
disorder of childhood were among those found in this category and have previously been found to be comorbid to
PTSD following CSA (Ackerman et al, 1998; Brosbe, 2014). Furthermore, with more than half of the participants
presenting diagnoses from the disorder categories of personality, depression, PTSD, unspecified, anxiety and phobias,
somatoform and dissociation, as well as disorders with a physiological impact, links can be made with the concept of
CPTSD (Ford, 2011; Ford & Courtois, 2014; Hyland, Shevlin, Elklit, et al,, 2016). Indeed, the impact that trauma, like CSA,
can have on systems of self-organization, specifically problems in affective, self-concept, and relational domains (Cloitre
etal, 2013) varies between individuals and is heterogeneous. The affective domain problems that are characterized by
emotion dysregulation (e.g., heightened emotional reactivity, violent outbursts, reckless or self-destructive behavior,
dissociation under stress) are difficulties also found in diagnostic categories of personality, conduct and social, as well
as somatoform and dissociation disorders (WHO, 2008). Self-disturbances are characterized by a negative self-concept
whereby beliefs of worthlessness are persistent (Cloitre et al,, 2013). These difficulties can also be found in categories
such as depressive and personality disorders. Interpersonal disturbances are defined by persistent difficulties in
sustaining relationships (Cloitre et al., 2013) and can be observed mainly in personality disorders, as well as conduct
and social disorders. Furthermore, it is a fair assumption that youth with great comorbidity of mental health disorders
might present such distress that it diminishes the quality of social relationships.

Participants in the complex trauma class also reported the highest levels of cumulative maltreatment
compared to other classes. These results are coherent with our expectations, as it has previously been reported that a
dose-response effect can be observed between cumulative maltreatment types and psychological consequences
(Finkelhor et al., 2009). A recent study profiling boys has found similar results: males with most severe CSA profiles
tended to report more emotional and physical abuse than males with less severe CSA profiles, and tended to present
internalizing, externalizing and trauma symptoms in a dose-response manner pertaining to commutative
maltreatment (Lyons, 2018). Results are, furthermore, indicative of what is defined as CPTSD (Cloitre et al., 2013; Hyland,
Shevlin, Elklit, et al,, 2016), whereby psychological disturbances and perturbed functioning can be observed in a variety
of spheres and could be better explained in relation to interpersonal trauma.

Two other classes emerged from analyses, namely the “dissociation” (14%) and “depression” classes (10%). This
is coherent with previous literature reporting higher rates of dissociative and mood disorders in sexually abused youth
(Kisiel et al.,, 2014). The comorbid diagnoses within these classes were less prevalent than in the “complex trauma” class
although more than half of the participants in the “depression” class presented one or two additional diagnoses in
distinct categories. Relative to our initial hypotheses, these two classes indicate that there are more diagnostic
comorbidity profiles (with two or three diagnoses) than expected, and that these distinct profiles are moderate in
severity.

The study documented both male and female victims, although no gender differences were revealed in
analyses except for the depression class. Results showed that females were twice as likely as males to belong to the
depression class of comorbidity. Indeed, the percentage of males was the lowest in this class (15%) and
underrepresented relative to their proportion in the abused group as a whole (25%). Although previous studies have
found gender differences in the type of symptoms observed in abused children and adolescents (Collin-Vézina et al,,
2011; Daigneault, Vézina-Gagnon, et al., 2017; Spataro et al, 2004), and specifically regarding PTSD in adults (Marx &
Sloan, 2003), none has studied gender differences regarding diagnostic comorbidity. Results suggested that although
boys were slightly younger than girls when the CSA report was substantiated, and although previous results have
shown they tended to receive more medical services than girls for psychological disturbances five years after the
substantiated CSA (Daigneault, et al., 2017), boys in the current study didn't present more comorbid diagnoses than
girls. Such results are surprising considering participants in the “highly comorbid” class all presented at least one
diagnosis in the conduct disorder category, and considering findings from previous research showing that sexually
abused boys tend to present more externalizing problems than girls (Spataro et al, 2004; Tyler, 2002), specifically
conduct disorders (Daigneault et al,, 2017). The contrast with our previous results using this dataset might be explained
by the fact that the current study considered diagnostic comorbidity, that is having at least one diagnosis in two distinct
categories, and not frequency of mental health consultations and hospitalizations, as previously done. Perhaps boys
consult more frequently, for more severe behavioural manifestations, but these manifestations tend to fall in the same
large diagnostic category, thus weren't indicative of greater diagnostic comorbidity. Furthermore, the current study
included 13 years of data, and not only five as previous studies have done, and this might have an effect on results.



The number of years following reported CSA was found to be a good predictor of class membership for the
complex trauma and dissociation classes. This suggests that because these abused youth were also the ones exposed
to the most cumulative maltreatment compared with other classes, we might be able to better understand the
symptom profile of each youth when looking at the interpersonal trauma history and trajectory. The high number of
comorbid disorders found in this study, as well as the heterogeneity within sexually abused youth, underlines the
importance of considering the effects of trauma transdiagnostically, not only in the context of CSA.

This study is unique in demonstrating the longitudinal impact of substantiated CSA on mental health and
comorbidity profiles in childhood, adolescence and early adulthood. The added value of this study was to show the
impact of CSA prospectively, using a general population cohort matched on age, gender, regions and socio-economic
levels, while controlling for mental health problems prior to the CSA report being substantiated to CPA, intellectual
disability and social and material deprivation. Still, some limitations should be considered. First, we could only consider
diagnostic comorbidity for a limited number of categories (i.e, fourteen). A category was comprised of a variety of
diagnoses, and if a participant was given different diagnoses that fell within that same category, they were considered
only as one diagnostic category. Further studies could include more distinct categories and consider the frequency of
each diagnosis in analyses. Second, underrepresentation of the prevalence of mental health diagnoses is possible
because only public medical data were used. As such, this dataset lacked data from the private sector, as well as from
psychological consultations in all types of settings (i.e. public, schools, private sector). Furthermore, in some cases,
patients might not have seen a medical doctor even if they were presenting symptoms. Third, because only one
diagnosis can be entered in the system for each visit, it is possible that some disorders might have been incorrectly or
partially entered. Indeed, if patients reported an array of various symptoms, doctors might have selected the best fitting
diagnosis or the more prominent one. Fourth, and importantly, because CSA is widely underreported (Stoltenborgh et
al, 2011), it cannot be assumed that all children in the general population had not been sexually abused. Indeed, they
might have been exposed to CSA but not reported it to authorities — they might have reported it to another CPA than
the one included in the study if they moved to another CPA sector during the study, or they might have reported CSA
to the participating CPA outside of data collection years. All these limits might underestimate the prevalence of
diagnoses and diagnostic comorbidity, as well as the differences between the groups, and thus limits the generalization
of results to CPA involved youth.

The current study’s results add to past research in showing CSA's potential impact on the psychological well-
being of children and adolescents, as well as on public health care systems. Early psychological assessments following
substantiated reports of CSA, as well as all other types of maltreatment, are warranted to provide appropriate and
immediate care. Moreover, half of the children and adolescents exposed to CSA in this study presented little or no
mental health diagnoses according to the available medical data, indicating a potentially resilient functioning. These
results should, however, not impede efforts to alternatively support and monitor youth who have been exposed to
interpersonal trauma like CSA and maltreatment. They may have been underdiagnosed or not consulted for mental
health problems even if they were suffering from important symptoms or disorders. Current findings reiterate the
importance of tailoring interventions to the specific needs and clinical profiles of each abused child and adolescent,
namely focusing on inner strengths and interpersonal features (i.e. adaptive coping strategies, attributional style, and
self-esteem) as has been stated in past research (Marriott et al, 2014). Indeed, continued monitoring could be
necessary, as symptoms can sometimes be latent and present themselves in later circumstances. Results also suggest
two subgroups presenting some diagnostic comorbidity and one subgroup presenting very high diagnostic
comorbidity, highlighting how symptoms following CSA and maltreatment can greatly vary, and necessitate
individualized treatment. For the youth presenting such high diagnostic comorbidity, trauma-focused interventions
could be warranted in order to address PTSD symptoms and behaviour problems, exhibit more positive functioning
and improve strengths (Bartlett et al, 2018). Programs like trauma-focused CBT (TF-CBT; Cohen et al, 2012) and
attachment, regulation and competency (ARC; Blaustein & Kinniburgh, 2010; Kinniburgh et al,, 2005) are promising
avenues to treat complex trauma and could be considered in the case of exposure to CSA and maltreatment. Current
findings contribute to data for the inclusion of a complex PTSD diagnosis in the revised version of the fifth edition of
the DSM (APA, 2013), as is the case in the 11th ICD version (WHO, 2020).
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Sexually abused youth's varied profiles warrant varied interventions. Specifically, integrated trauma informed
interventions are needed to address the impact of cumulative maltreatment experiences and the psychiatric
comorbidity some youth exhibit over longer periods of time. Such information is important for evaluation and
treatment planning, and specifically for medical diagnostic training. Indeed, some youth accumulating various
diagnoses may benefit from a unified diagnosis of complex trauma, which is uncommonly used in Canada. Future
studies could further investigate the developmental trajectories of youth presenting highly comorbid profiles and do
so using national samples so that results may be generalized beyond youth under CPA care.
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