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The present study assessed the unique versus cumulative effects of physical and sexual assault, on
patterns of substance-use in adolescents. It was hypothesized that experiencing a single assault (physical
or sexual) when compared with exposure to both physical and sexual assault would be more strongly
related to membership of polysubstance use classes. From the National Survey of Adolescents-1995 (N¼
4023) 918 adolescents (age range¼12–17 years, M¼14.92, 49.6% female) with reports of physical assault
and/or sexual assault were selected. Using information on alcohol-use, cigarette-smoking, chewing to-
bacco, non-prescribed use of medicines, and drug-use, latent class analysis indicated a three class so-
lution for substance-use, namely, Experimental use, Light polysubstance-use, and Polysubstance-use. Mul-
tinomial logistic regression analyses indicated that as compared to adolescents exposed to a single type
of assault those exposed to both physical and sexual assault were two-to-three times more likely to be in
the heavier polysubstance-use class. Females were more likely to be members of the polysubstance-use
class than of the experimental use class. Gender did not emerge as a significant moderator. It was con-
cluded that assessing for single type or co-occurring assault can facilitate identification of adolescents at
elevated risk for polysubstance-use.

& 2015 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

It is well documented that child maltreatment, including as-
sault is associated with a myriad of psychopathology related out-
comes across the lifespan, including anxiety, depression, post-
traumatic stress disorder (PTSD), personality pathology, eating
disorders, and substance use disorders (Ackard and Neumark-
Sztainer, 2002; Danielson et al., 2009; Shin et al., 2009; Charak and
Koot, 2015). In the past, most studies addressing these associations
assessed the impact of a single specific type of maltreatment or
assault (e.g., sexual assault) on outcomes rather than assessing the
co-occurrence of different types of maltreatment and their cu-
mulative effects.

1.1. Physical assault and sexual assault

Reports published by the U.S. Department of Justice indicate
that 32.8% of the adolescents in the age group of 12–17 years face
rved.

).
some kind of sexual assault, and this is the highest prevalence
across all age groups (Snyder, 2000). Furthermore, the report in-
dicated the presence of physical assault ranging from the use of
hands, feet, or fist to the use of firearms and knives/clubs in 1% and
4% of the sexual assault victimizations, respectively. Another re-
port based on the National Survey of Children’s Exposure to Vio-
lence (NatSCEV-2008) conducted on 4549 children under the age
of 17 years, found that children with lifetime physical assault were
more than six times as likely to have been sexually victimized
during their lifetime (Finkelhor et al., 2009). These reports suggest
the presence of physical assault in some victims who also ex-
perience or have experienced sexual assault, thus highlighting that
the experience of multiple types of maltreatment in adolescence is
far from a rarity.

1.2. A cumulative risk model of assault

Originating from the classic Isle of Wight study (Rutter, 1979),
the cumulative risk model demonstrates that the higher the
number of risk factors a person is exposed to, the higher the po-
tential for negative outcomes is (Appleyard et al., 2005). In line
with this, studies consistently indicate higher rates of
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psychological problems in individuals who have been exposed to
multiple types of assault when compared to those exposed to
single type of assault (Ackard and Neumark-Sztainer, 2002; Da-
nielson et al., 2009; Charak and Koot, 2015). For example, in a
study on 81,247 school-going adolescents from Minnesota, in-
dicated that in contrast to their peers with single or no assault
experience, those who had experienced date violence and rape
(i.e., physical and sexual assault) were more likely to report dis-
ordered eating behavior (e.g., binge eating, use of laxatives) and
suicidal thoughts or suicidal attempts (Ackard and Neumark-
Sztainer, 2002). Most studies addressing the cumulative effect of
multiple types of maltreatment on psychopathology have either
used a non-maltreated group for comparison which can inflate the
associations between maltreated group and the outcome variable
(Litrownik et al., 2005), or have not compared the cumulative ef-
fect of multiple types of maltreatment against the effect of a single
or two types (Clemmons et al., 2007; Shin et al., 2010). To test the
incremental or cumulative effect of experiencing multiple types of
maltreatment when compared to exposure to a single type on
substance use here we used a nationally representative sample of
adolescents from the United States (NSA; Kilpatrick and Saunders,
1995) with at least one experience of physical and/or sexual
assault..

1.3. Substance use in adolescents: role of multiple types of assault
and gender

Substance use typically commences and increases during ado-
lescence. Not surprisingly, studies indicate that the association
between childhood assault and problems of substance use become
visible in adolescence (Danielson et al., 2009; Thornberry et al.,
2010). There are many theories that attempt to explain why in-
dividuals abuse/use substances. Two micro-level theories with
focus on substance use as a self-soothing agent are discussed here.
Influenced by stress-, equity/justice- and aggression theories, the
general strain theory posits that exposure to violence and victimi-
zation leads to the development of antisocial behavior/delinquent
behavior and substance use via feelings and emotions of frustra-
tion and anger (Agnew, 2001). This theory focuses on delinquent
behavior including substance use in an adolescent as a result of
strain caused by being in a difficult environment (e.g., abusive
environment). Another theory of substance use – the self-medica-
tion hypothesis – derived primarily from clinical observations of
patients with substance use disorders, states that many of the
individuals with mental illnesses seek relief through the use of
alcohol and other illicit substances (Khantzian, 2003). These two
theories converge at the point of presence of distress and postulate
that in order to overcome general distress or painful experiences,
individuals resort to the use of illicit substances. However, the
theories differ in their focal-point regarding the causation of
general distress/strain. The general strain theory identifies en-
vironmental risk factors (e.g., community violence, abusive par-
enting) leading to substance use; the self-medication hypothesis
assesses the role of psychiatric illness (e.g., PTSD, depression)
leading to substance use. Based on the general strain theory, the
present study focuses on assault experiences being a risk factor of
substance use in adolescents.

Most studies investigating the cumulative effect of multiple
types of victimization on substance use assess the use of one or
two types of substances (e.g., alcohol and illicit drugs; Danielson
et al., 2009). Recent studies on adolescent substance use indicate
that the use of one illicit substance leads to an increase in like-
lihood of use of other illicit substances resulting in polysubstance
use (Palmer et al., 2009; Shin et al., 2010). Moreover, some ado-
lescent substance use may simply reflect experimental behavior,
while other more pathological forms of use may indicate the early
stages of addictive processes, or serious polysubstance-use (Dier-
ker et al., 2007). Thus, predictors of substance use in adolescence
must account for varying patterns of use when addressing asso-
ciations with maltreatment. Consistent with this approach, studies
indicate that childhood trauma is more common in individuals
with polysubstance-use rather than those with monosubstance-
use (Martinotti et al., 2009; Hakkansson et al., 2011; Armour et al.,
2014). Thus, it is pertinent to study patterns of use of a range of
substances (e.g., alcohol, cigarette smoking, chewing tobacco,
drug-use) in victimized adolescents with single or multiple-types
of assaults.

In addition, several cross-sectional studies have reported
higher mean levels of substance use in males (Wallace et al., 2003;
Leatherdale and Burkhalter, 2012). Longitudinal studies suggest
that girls report higher or similar levels of substance use compared
to boys during early and middle adolescence, whereas boys have
greater increases in substance use over time (Chen and Jacobson,
2012). On the other hand, rates of physical abuse and assault are
reported to be higher in males than in females (Finkelhor et al.,
2009; Charak and Koot, 2014), and rates of sexual assault are re-
portedly higher in females (Snyder, 2000; Sinozich and Langton,
2014). Studies investigating the role of gender on the relation
between child maltreatment and substance use behavior indicate
mixed results (see for a review: Kristman-Valente and Wells
(2013)). Some prospective studies point towards a gender differ-
ential effect whereby males report more substance use overall, but
early physical abuse increases the risk for substance use only for
females (Lansford et al., 2010) and sexual abuse increases the risk
for substance use in men (Schilling et al., 2007). Other studies find
no differential effect of gender in the association between child-
hood maltreatment and substance use behavior (Kristman-Valente
and Wells, 2013). Against these contrasting findings, we decided to
assess the association between gender and substance-use classes,
and if gender has a differential effect on the association between
maltreatment type (single vs. multiple) and membership of a
substance-use latent class.

With this background, the present analysis identified profiles of
substance-use utilizing latent class analysis (e.g., Shin et al., 2010)
in a large sample of adolescents with at least one experience of
physical and/or sexual assault. Based on the cumulative risk theory
and past literature (e.g., Ackard and Neumark-Sztainer, 2002), we
first hypothesized that in contrast to adolescents with single type
of assault those exposed to both physical and sexual assault would
be classified more often in substance-use classes with use of dif-
ferent substances. Second, we expected that more males than fe-
males would belong to the substance-use classes with use of dif-
ferent substances (Wallace et al., 2003; Leatherdale and Bur-
khalter, 2012). Finally, the “gender paradox” effect (Loeber and
Keenan, 1994) states that in disorders with an unequal gender
ratio, members of the gender with the lower prevalence rate tend
to be more seriously affected in terms of comorbidity and poor
outcome. In analogy with this, we expected that gender non-
congruent exposure to single types of assault (i.e., exposure to
physical assault in females; exposure to sexual assault in males)
would result in use of different substances in the exposed gender,
but that effects of exposure to both types of assault would not be
moderated by gender.
2. Method

2.1. Participants

From the National Survey of Adolescents dataset of 1995 (NSA;
Kilpatrick and Saunders, 1995; N¼4023) we selected adolescents
with reports of physical assault and/or sexual assault who were



Table 1
Distribution of characteristics of assault endorsed by adolescents with experiences
of physical or sexual assault in comparison with those who had experienced both
physical and sexual assault.

Type of Assault Characteristics of assault Percentage χ2

PA vs. PAþSA Assault with weapon 48.2 vs. 50.0 0.15
Onset below 5 years of age 3.3 vs. 5.9 1.98
Duration of assault over one year 12.2 vs. 22.7 10.35nnn

Familial perpetrator 38.2 vs. 49.1 4.18n

Fear of being hurt 48.5 vs. 66.9 15.57nnn

Physical injury due to assault 52.6 vs. 61.7 3.84n

SA vs. PAþSA Rape present 85.6 vs. 67.4 7.94nn

Onset below 5 years of age 11.2 vs. 10.6 0.03
Duration of assault over one year 19.7 vs. 21.0 0.09
Familial perpetrator 96.3 vs. 100.0 4.15n

Force used during assault 98.9 vs. 53.3 98.63nnn

Fear of being hurt 49.9 vs. 40.1 0.24
Physical injury due to assault 7.7 vs. 21.5 12.79nnn

Note: PA¼physical assault only. SA¼sexual assault only. PAþSA¼Presence of both
physical assault and sexual assault.

n po0.05.
nn po0.01.
nnn po0.001.
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interviewed over the telephone (N¼918). The participants were in
the age range of 12–17 years (M¼14.92, SD¼1.58; 49.6% female)
and were residing with a parent or a guardian. Of these, 68.6%
reported to be Caucasian, 19.3% African–American, 9.9% Latino,
2.5% American Indian, 1% Asian, and 0.2% were Pacific Islanders.
Another 7.7% reported their ethnic background as “other.” Nearly
1% did not report their ethnic background. Further, 9.9% reported
to be of Hispanic origin. No difference was found in the distribu-
tion of females and males between those who reported assault and
no assault (χ2 [N¼4023, df¼1]¼0.04, p¼0.85), but the adoles-
cents who were victims of assault were somewhat older in age
(14.92 vs. 14.39) than those reporting no assault (t [N¼4023,
df¼4015]¼8.61, po0.001).

2.2. Procedure

The study was designed for American adolescents in the age
range of 12–17 years who were residing in a United States
household with a parent(s) or guardian(s), and could converse in
English and/or Spanish. The study had participants from a national
probability household sample and a probability sample of central
city households. Interviews were completed by adolescents in 75%
of the eligible households from January to June 1995. Selection and
computer-assisted telephonic interviewing was done by a New
York based survey company (Schulman, Ronca, and Bucuvalas,
Inc.). The present study assessed a part of the National Survey of
Adolescents (NSA) participants and the study variables relevant to
the present study are described below.

2.3. Measures

2.3.1. Physical and sexual assault
The items used to obtain adolescent reports on physical assault

incidents were: (i) attacked with a weapon, (ii) attacked without a
weapon, (iii) threatened with a weapon, but not shot or cut, (iv)
beaten with a hard object, and (v) beaten up with fists. The sexual
assault incidents included (i) oral/anal sex by a male perpetrator, (ii)
molestation with fingers or objects, (iii) put their mouth on your
private parts, (iv) touched your private parts, (v) made you touch
their private parts, and (vi) a female put your private parts in her
mouth or body. For all the items reflecting assault, response options
were ‘yes’ or ‘no’ coded as 1 or 0, respectively. We created one ca-
tegorical variable for type of assault with those with only physical
assault, only sexual assault, and both physical and sexual assault
experiences. Additionally, to compare the severity of each type of
assault and the severity of their combination, based on past litera-
ture (DiLillo et al., 2010) the presence of each of the assault-specific
characteristics of the assault incident (i.e., severity of the assault)
was tallied (Table 1), and if present was coded as 1 (vs. absent¼0).

2.3.2. Substance use
For assessing the types of substance use the following items

were considered: (i) ever tried cigarette smoking, (ii) regular ci-
garette smoking, that is, at least one cigarette every day for a
month, (iii) chewed/snuffed tobacco in the past one month, (iv)
ever had alcohol, (v) frequency of alcohol use during the past one
year, (vi) heavy-drinking, that is, five or more alcohol based drinks
in a day, during the past one year, (vii) ever used any type of a non-
prescribed medicine (i.e., tranquilizers, sedatives, stimulants or
diet pills, and steroids), and (viii) ever used any type of illicit drugs
(Table 3). The last item included marijuana, cocaine or crack, angel
dust or PCP, LSD or other hallucinogenic, heroin or methadone,
and/or inhalants. The use of each type of non-prescribed medi-
cines and illicit drugs mentioned above was inquired separately.
Endorsement of use of any type of non-prescribed medicine was
coded as 1 (versus absent¼0) and hence was used as a single item
in the latent class analysis. The option for responding to items
(i) to (iv), and (vi) was either a ‘yes’ or a ‘no’ (coded as 1 and 0,
respectively). The drug-use variable was coded as 0¼no drug use,
1¼single drug use, 2¼poly-drug use or use of two or more drugs,
and frequency of alcohol use during the past one year, had the
response options of “no alcohol use,” “at least once,” “monthly,”
and “weekly” coded as 0, 1, 2, and 3, respectively.

2.4. Statistical analyses

We assessed differences on various characteristics related to
severity of assault between the single assault groups (physical or
sexual assault), versus the multiple type of assault group using χ2

difference tests (Table 1). Latent class analyses (LCA) were con-
ducted using Mplus 7.11 software (Muthén and Muthén, 2013) to
determine the number of underlying latent classes of substance use
in adolescents with assault experiences. LCA estimates the posterior
probabilities of class membership based on two parameters,
namely, class probability and item probability. While the former
estimates the percentage of participants who belong to each class,
the latter estimates the probability with which each class member
endorses an item. The optimal class solution is based on a variety of
statistical fit indices which are the Akaike Information Criteria (AIC),
the Bayesian Information Criteria (BIC), the Lo-Mendell-Rubins ad-
justed likelihood ratio test (LMR), and entropy values. Better fitting
models are reflected by a significant p-value for LMR, low value on
the AIC and BIC (Nylund et al., 2007), and higher entropy values.
Finally, two multinomial logistic regression models were employed
to compare (i) main effect of gender (0¼female, 1¼male), (ii) main
group effects of exposure to physical assault, sexual assault, or to
both physical and sexual assault (reference class), and (iii) the
gender by group effects of assaults with age as covariate, across the
obtained latent classes of substance use, with class 2 and class
3 being a reference group for comparison.
3. Results

3.1. Descriptives

Sixty four percent of the adolescents with assault experiences
(42.2% of females and 86.2% of males) reported to have faced one



Table 2
Fit indices for the latent class models with two to four classes for substance use in
adolescents with assault experiences.

Number of classes LMR (p value) Entropy AIC BIC

2 1535.49 0.84 8043.02 8153.93
(0.000)

3 356.80 0.82 7705.86 7874.63
(0.000)

4 97.30 0.78 7631.37 7858.02
(0.13)

Note: LMR¼Lo-Mendell-Rubin test. AIC¼Akaike’s information Criterion.
BIC¼Bayesian Information Criterion.

Table 3
Percentage distribution of specific substance use in the total sample and across the
three latent classes of adolescents.

Substance-use Total sample Class 1 Class 2 Class 3
(N¼918) (N¼330) (N¼327) (N¼261)

Ever smoked 66.8 36.6 69.0 99.1
Regular smoker 25.8 5.7 7.8 73.3
Chew/Snuff tobacco in the past
month

6.3 2.6 5.2 12.2

Ever consumed alcohol 74.1 22.3 100 100

Frequency of alcohol use in the
past one year

At least once 23.0 0.0 47.4 17.6
Monthly 11.2 0.0 17.6 16.0
Weekly 25.7 0.0 20.9 62.1
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or the other kind of physical assault. Nearly 20% of the adolescents
(34.5% females and 5.6% males) reported to have experienced
sexual assault. Of all adolescents with assault experiences, 16%
(23.2% females and 8.2% males) reported to have experienced both
physical assault and sexual assault.

Distribution of the characteristics of assault in the single assault
group, in comparison with the multiple-type assault group, in-
dicated that four physical assault characteristics were significantly
more endorsed by adolescents with physical and sexual assault,
than those with physical assault only (Table 1). Further, adoles-
cents with only sexual assault more often endorsed items asses-
sing presence of rape and force during assault than the multiple-
type assault group, who in turn more endorsed items related to
familial perpetrator and physical injury during assault. No differ-
ence between the two groups was found on early age of onset
(under 5 years of age), duration of assault, or fear of being hurt.

Rates of substance use in the total sample are shown in Table 3.
Specifically, in the total sample, when assessing the rates of use of
non-prescribed medicines, 3.1% of adolescents reported having
used tranquilizers in their life, 5.2% had used sedatives, 8.3% had
used stimulants, 8.9% used pain-killers, and less than a percent
had used steroids in their lifetime. Further, for drug use, 33.8%
reported to have used marijuana, 3.8% cocaine/crack, 1.9% reported
to have used angel dust/PCP, 8.8% reported LSD use, less than a
percent used heroin, and 7.5% reported having used inhalants at
least once in their lifetime1.

3.2. Latent classes of substance use

In the present study, we increased the number of initial stage
random sets of starting values from the default 20–100 and the
number of final stage optimizations from the default of 4–20 to
achieve global maximum. LCA identified a three-class model as the
most parsimonious describing the patterns of substance use
among the maltreated adolescents in this study (Table 2). Entropy
was adequate and the LMR for the three-class model was sig-
nificant, whereas it was non-significant for the four-class model
(Table 2). While the low BIC value suggested the four-class solu-
tion as the best solution, the other indices (i.e., LMR, entropy) did
not favor the four-class solution. Further, the average posterior
latent class probability (0.90-0.91) of being in a latent class in the
three-class solution suggested successful class identification.

The three latent classes of substance-use were subjectively
named based on the endorsement of substance use items. Class 1
(N¼330; 44.5% female) was termed Experimental use since com-
pared to the other two classes this class had adolescents with
minimal substance use. Class 2 (N¼327; 50.2% female) was
termed Light polysubstance use as it had a substantial number of
adolescents who reported to have had five or more alcoholic
drinks on an occasion during the past one year, used non-pre-
scribed medicines, and also reported single-type of drug use. No-
tably, while Class 2 had more percentage of adolescents using
different substances than Class 1, it was Class 3 (N¼261; 55.2%
female) – Polysubstance use – that comprised the highest percen-
tage of adolescents who smoked regularly, chewed/snuffed to-
bacco in the past one month, consumed five or more alcoholic
1 Based on DSM-IV PTSD criteria, lifetime PTSD was found in 22.7% (N¼208,
65.9% female), current PTSD in 14.5% (N¼133, 67.7% female), lifetime depression
without suicide ideation in 33.8% (N¼310, 33.8% female), and current depression
without suicide ideation was found in 11.4% (N¼105, 11.4% female) adolescents. The
present study did not assess the relation between psychopathology and substance
use. In line with the self-medication hypothesis, it may as well be that the distress
caused by psychopathology led to substance use in adolescents. In other words,
presence of psychopathology/distress may mediate the association between assault
experiences and substance use.
drinks on an occasion during the past one year, used non-pre-
scribed medicines, and engaged in single-and poly-drug use. De-
tails of the substance-use distribution of adolescents with assault
experiences across the three classes are shown in Table 3 and
distribution of assault experiences by gender across the three
classes of substance use is presented in Table 4.

3.3. Distribution of single versus multiple types of assault across
substance use classes

Preliminary analyses showed that age distribution across cer-
tain cells was unequal to include age as a factor in the multinomial
logistic regression model. Hence, age was included as a covariate.
Next main effects of gender, and assault group were tested across
substance use classes (Class 1 vs. Class 2; Class 1 vs. Class 3; Class
2 vs. Class 3; Table 5). The likelihood ratios for the final model of
the multinomial regression (χ2 [N¼918, df¼6]¼156.54, po0.001;
Nagelkerke Pseudo R2¼0.18), the assault variables (χ2 [N¼918,
df¼4]¼22.03, po0.001), and for gender (χ2 [N¼918, df¼2]¼6.91,
p¼0.03) were significant. Results indicated that in comparison to
males, females were more likely to be a member of the Poly-
substance use class than of the Experimental use class (OR¼1.68).
No gender difference was found across Class 2 and Class 3. Further,
compared to those exposed to physical assault only, adolescents
Heavy drinking in the past one
year

34.7 0.0 27.2 79.0

Medicine abuse 17.6 6.2 8.9 42.8

Illicit drug use
Single drug use 24.1 4.3 24.9 46.3
Polydrug use 12.2 0.7 0.4 41.5

Note: Class 1¼experimental use. Class 2¼ light polysubstance use. Class
3¼polysubstance use.



Table 4
Frequency of assault groups across the three latent classes of substance use by
gender.

Assault groups Gender Frequency

Class 1N (%) Class 2N (%) Class 3N (%)

Physical assault Female 65 (19.7) 76 (23.2) 51 (19.5)
Male 158 (47.9) 141 (43.1) 100 (38.3)

Sexual assault Female 56 (17.0) 63 (19.3) 38 (14.6)
Male 13 (3.9) 10 (3.1) 3 (1.1)

Physical and sexual assault Female 26 (7.9) 25 (7.7) 55 (21.1)
Male 12 (3.6) 12 (3.6) 14 (5.4)

Note: Class 1¼experimental use (N¼330). Class 2¼ light polysubstance use
(N¼327). Class 3¼polysubstance use (N¼261).

Table 5
Main effects of gender and assault group on substance-use class membership after
controlling for age in maltreated adolescents.

B (SE) Odds
Ratio

95% CI for Odds
Ratio

Class 1 vs.
Class 2a

Female vs.
Male

�0.33 (0.18) 0.72 0.50–1.03

PA vs. PAþSA �0.30 (0.27) 0.74 0.44–1.25
SA vs. PAþSA �0.14 (0.30) 0.87 0.49–1.55

Class 1 vs.
Class 3a

Female vs.
Male

�0.52 (0.20)* 0.59 0.40–0.89

PA vs. PAþSA 0.52 (0.26)* 1.69 1.02–2.80
SA vs. PAþSA 1.03 (0.30)*** 2.81 1.55–5.07

Class 2 vs.
Class 3a

Female vs.
Male

�0.19 (0.19) 0.83 0.57–1.21

PA vs. PAþSA 0.83 (0.25)*** 2.29 1.41–3.70
SA vs. PAþSA 1.17 (0.29)*** 3.22 1.84–5.64

Note: PA¼presence of physical assault only. SA¼presence of sexual assault only.
The reference group for maltreatment is those who report experiences of both
physical and sexual assault. Class 1¼experimental use. Class 2¼ light poly-
substance use. Class 3¼polysubstance use.

* po0.05.
*** po0.001.
a Indicates the reference class for substance use.
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with reported experience of both physical and sexual assault, were
almost twice as likely to be a member of the Polysubstance use
class than of the Experimental use class (OR¼1.69) and Light
polysubstance use class (OR¼2.29). Similarly, when compared with
adolescents exposed to only sexual assault those exposed to both
physical and sexual assault were two- to three times as likely to be
a member of the Polysubstance use class than of the Experimental
use class (OR¼2.81) and the Light polysubstance use class
(OR¼3.22). No difference in the likelihood of substance use group
membership between Class 1 and Class 2 was found across phy-
sically or sexually assaulted adolescents, when compared to ado-
lescents with multiple-types of assault (Table 5).

To test the gender paradox effect, we examined the interaction
of Gender x Type of assault group as a predictor of each latent
class. The likelihood ratio test indicated that this interaction term
was non-significant indicating that neither single nor multiple-
type assault effects on substance use were moderated by gender
(χ2 [N¼918, df¼4]¼3.18, p¼0.57). Hence, the interaction term
was not included in the final model.
4. Discussion

The main focus of the present study was to test the hypothesis
that having experienced both physical and sexual assault would be
more strongly associated with class memberships indicating more
serious substance use, than experiencing either physical or sexual
assault. To this end we used a class-based approach linking latent
classes of substance use to two different types of assault. Based on
the number of substances used, and the frequency with which
alcohol was consumed, three classes of substance use were found
in this sample of adolescents with assault experiences. These
classes were termed as Experimental use (Class1), Light poly-
substance use (Class 2), and Polysubstance use (Class 3) reflective of
patterns of substance used by adolescents. Of concern in the
present study, is that nearly 64% of the adolescents belonged to
the polysubstance-use classes (i.e., Class 2 and Class 3), and re-
ported frequent consumption of alcohol, and heavy-drinking (i.e.,
at least once consumed 5 or more alcoholic drinks in a day) during
the past one year, and drug-use at least once during their lifetime
(Table 3). Noteworthy is that the present findings are based on a
dataset collected in 1995 and hence the rates of substance-use
may differ from the present day. Findings are in line with one
previous study indicating heterogeneous classes (i.e., mutually
exclusive) of substance-use among adolescents ranging from low
substance-use to heavy poly substance-use (Shin et al., 2010).
Notably, the present study is based on a sample of adolescents
with physical and/or sexual assault whereas the Shin et al. study
had a subset of abused/neglected and non-abused/neglect ado-
lescents. Nonetheless, findings here highlight the presence of
patterns of substance use differing in severity of substance use
among adolescents with assault experiences.

The results from the present study support our main hypoth-
esis that compared with adolescents exposed to a single type of
assault, either physical or sexual assault, those exposed to both
physical and sexual assault are more likely to belong to the most
severe class of substance use. As compared to the most severe
class of substance use, that is, Polysubstance use (Class 3), adoles-
cents in the other two classes had a lower likelihood of being
exposed to multiple types of assault. This is in line with the cu-
mulative risk theory and a number of studies which indicate that
irrespective of the type of experience (e.g., physical assault, sexual
assault), multiple types of assault leads to an increase in risk of
psychological problems, often in a linear manner (Ackard and
Neumark-Sztainer, 2002). In the present study, a clear-cut risk of
having experienced two types of assaults (versus single type of
assault) is an indicator of higher chances of heavier polysubstance
use. However, no difference was found in the likelihood of ado-
lescents with single type of assault and multiple type of assault
belonging to the Experimental use class (Class1) relative to the Light
polysubstance use class (Class 2). A look at the assault-specific
characteristics of physical assault indicated that those with phy-
sical and sexual assault reported higher on severity indicators of
physical assault, than those with only physical assault. Findings on
the assault-specific characteristics of sexual assault were mixed
and did not point towards any one group being higher than the
other on severity of sexual assault (Table 1). While the nature of
assault (e.g., stalking, fondling, penetrative sex or rape) and fre-
quency and duration are often the focus in the maltreatment lit-
erature (e.g., Armour et al., 2014; Charak and Koot, 2015), research
on indicators of severity of maltreatment suggest that assault-
specific characteristics jointly determine the overall severity of an
incident (Loeb et al., 2011), and that severity of assault/maltreat-
ment moderates the relation between number of types of mal-
treatment experiences and psychological distress (Clemmons
et al., 2007). Future studies should investigate the effect of mul-
tiple types of assault and their severity on patterns of substance-
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use in victimized adolescents.
Our second hypothesis that more males than females would

belong to the heavy substance use classes was not supported. In
fact compared to males, females were more likely to be members
of Polysubstance use class than the Experimental use class. No
gender difference was found across Class 2 and Class 3. This stands
in contrast to epidemiological studies indicating main effects of
gender with boys reporting higher levels of substance-use than
girls (Wallace et al., 2003; Leatherdale and Burkhalter, 2012).
Notably, these studies were primarily based on community sam-
ples while the present study was based on adolescents who had
experienced physical assault and/or sexual assault incidents. Prior
studies on the long term use of alcohol indicate that women with
childhood maltreatment report excessive alcohol use in young and
middle adulthood (Widom et al., 2007), and female adolescent
victims of child sexual abuse are more likely to be heavy poly-
substance user (Shin et al., 2010), than a control group of non-
victimized women and female adolescents, respectively. The two
studies did not find such differences between victimized men and
adolescent boys, and their non-victimized counterparts. Our
findings may be a result of differences in underlying mechanism
which causes victimized females to be at higher risk of poly-
substance use. For example, studies indicate that females endorse
more PTSD symptoms than males (Kilpatrick et al., 2003), and in
accordance with the self-medication hypothesis, PTSD is a risk
factor of substance use. Replication of our findings is warranted
and future studies should take into consideration the different
underlying mechanism (e.g., PTSD, emotion dysregulation, social
support, parental monitoring) which may lead to gender differ-
ences in substance use in victimized adolescents.

Our third hypothesis was partially supported as gender differ-
ential effects were not found between experiences of multi-type
assault (versus single type assault) and substance use classes, as
expected. However, in contrast to gender paradox, males and fe-
males did not differ in the association between single-type of as-
sault and substance-use class membership. Previously, Kristman-
Valente and Wells, (2013) found mixed results in a review study
investigating the role of gender in the relation between child
maltreatment and substance use. They identified measurement
differences among studies that found differential effects of gender
versus studies that failed to identify such gender effects. Differ-
ential effects of gender were apparent when timing of maltreat-
ment (below 12 years of age), type of substance abused (legal
versus illicit) and severity of use (frequency and duration), and the
developmental period the substance use behavior occurred were
measured. We speculate that detailed measurement of childhood
adversities (e.g., assault-specific characteristics: nature of the as-
sault, number of perpetrators, duration of assault, age of onset)
and severity of substance use perhaps play a role in increasing the
statistical variance of the constructs and hence can address the
differential role of gender. Future studies should consider these
aspects while addressing potential gender effects on the associa-
tion between child maltreatment and substance use.

The present study results should be considered in the light of
the following limitations. First, this is a cross-sectional study and
hence causality of assault experience leading to substance use is
an assumption based on the general strain theory. Notably, heavy
substance use is found to be a risk factor of assault in adults (e.g.,
among women with sexual revictimization experiences, Kilpatrick
et al., 1997). For this reason, future studies should assess the
temporal relation between assault experiences and substance use
in longitudinal designs, and should take into account the role of
psychopathology or distress in the relation between assault ex-
periences and substance use. Second, assault experiences were
assessed based on self-report collected through structured inter-
views. This may introduce the possibility of recall bias – inability of
an individual to recollect or retrieve accurate information re-
garding victimization – and reporting bias leading to false nega-
tives and false positives. Noteworthy is that past studies indicate
that accuracy of recollection and endorsement of childhood sexual
victimization increases if details of the incident are inquired
(Widom and Morris, 1997; Fricker et al., 2003). The survey used
here included detailed questions about the nature of the assault
(e.g., Has anyone, a male or female ever put fingers or objects
inside your private sexual part or inside your rear end when you
didn’t want them to?) and assault-specific characteristics (e.g.,
When this happened, did they use physical force or threaten to
hurt you if you didn’t do what they wanted?), which may to some
degree mitigate the typical limitations of retrospective recall.
Nonetheless future studies should complement this methodology
with multi-informant reports or collateral reports (e.g., parent,
teachers), and most importantly, a prospective study design. Third,
we did not control for other types of maltreatment (e.g., neglect)
that may co-occur with physical and sexual assault incidents in
adolescents, and hence the present findings are limited in this
regard. Fourth, although we reported gender differences in sub-
stance use class membership we did not perform latent class
analyses of substance use separately for boys and girls. Future
studies should address potential gender differences in the com-
position or frequency of substance-use in maltreated adolescents.

The present findings have important theoretical and clinical
implications. First, they add to the growing literature on child
maltreatment, including incidents of assault and substance use
pathology by bringing forth profiles of substance use among
adolescents with assault experiences. In doing so, they underscore
the need for improved substance use prevention and early inter-
vention in adolescents with a history of assault. To the best of our
knowledge, this is the first study assessing latent classes of sub-
stance use in a sample of adolescents with physical and/or sexual
assault. Second, the present findings add to the literature by em-
phasizing the need for qualification of assault incidents as a single
type or co-occurring type, which facilitates visibility of differential
association with psychopathology. In light of risk of exposure to
multiple types of assault which in turn is associated with poly-
substance use in adolescents, the present study findings facilitate
clinicians in identifying adolescents at increased risk for serious
substance use, among those with assault incidents. Third, our
findings emphasize the need for gender-specific primary and
secondary level interventions as victimized female adolescents
were at a higher risk of using more polysubstances than males.
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