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Abstract
Considerable research has documented risk factors of physical aggression in adolescence. However, less is known of sex
differences in these associations. The current study addressed this important area by examining sex differences in
concurrent associations of physical aggression with mental health concerns, trauma exposure, and substance use. The study
sample consisted of 3686 boys (mean age 15.9 years) and 3881 girls (mean age 16.0 years) from Young-HUNT3, a
population-based study of adolescents in Norway. Logistic regression was used to analyze the association of physical
aggression, measured as involvement in physical fighting, with possible risk factors: attention problems, anxiety and
depression, loneliness, self-esteem problems, trauma exposure, PTSD symptoms, and substance use. Twenty-one percent
(n= 773) of boys and three percent (n= 133) of girls reported participating in physical fights. The results indicated that all
risk factors were associated with physical aggression in the total sample as well as in boys and girls separately. Interaction
effects with sex emerged for attention problems, anxiety and depression, loneliness, traumatic events, alcohol intoxication,
and narcotics use, with larger odds ratios for girls than for boys. Attention problems, traumatic events, and alcohol
intoxication showed unique associations with physical aggression for both boys and girls, in addition to PTSD symptoms
for boys. In sum, boys’ and girls’ engagement in physical aggression was associated mainly with the same risk factors, but
several of the factors increased the relative risk more for girls than for boys. The findings can inform interventions targeting
physical aggression in adolescence.
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Highlights
● Sex differences were explored in concurrent associations between physical aggression and mental health concerns,

trauma exposure, and substance use.
● Twenty-one percent of boys and three percent of girls reported participation in physical fights.
● Physical aggression was associated mainly with the same risk factors for boys and girls, but several of the factors

increased the relative risk of physical aggression more for girls than for boys.
● The findings can be used to improve clinical and societal interventions targeting physical aggression.
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Interpersonal violence is identified as the fourth leading
cause of death among 15- to 19-year-old adolescents
worldwide (Mokdad et al., 2016). The prevalence of
physical aggression peaks in early childhood and
decreases by adolescence, following the course of social,
cognitive, and emotional development (Cote et al., 2006;
Tremblay, 2000, 2014). However, some children and
adolescents continue to engage in physically aggressive
behavior, which can lead to vast consequences for victims
and perpetrators (Kassing et al., 2019; Macmillan, 2001;
Odgers et al., 2008).

In the area of aggression research, one of the most
consistent findings is that boys are more physically
aggressive than girls (Cleverley et al., 2012; Lansford et al.,
2012). Sex differences in physically aggressive behavior
can be detected as early as 17 months of age (Baillargeon
et al., 2007), and are shown to persist throughout childhood
and adolescence (Archer, 2004; Card et al., 2008). In a
cross-sectional study of physical aggression in adolescence
across 63 countries, the results indicated that 12- to 15-year-
old boys were more than twice as likely (OR= 2.68) to
report physical fighting compared to girls (Nivette et al.,
2019). Similarly, in a national survey with adolescents in
the United States (grades 9 to 12), 30% of boys and 17% of
girls reported participating in physical fighting (Kann et al.,
2018). Possibly due to the difference in rates, aggression
has been studied more in boys than in girls, and many
studies have used only boy samples (Froyland & von Soest,
2020; Nagin & Tremblay, 1999; Underwood et al., 2001).
There is considerable literature on the risk factors of
aggression (Farrington et al., 2017; Valois et al., 2002), but
much less research has been dedicated to understanding sex
differences in risk factors of physical aggression during
adolescence. Here we use data from a large, population-
based study with a sufficient sample size to explore sex
differences in associations between risk factors related to
psychological distress and risk behavior and physical
aggression in adolescence.

Aggressive behavior is associated with various forms of
psychopathology, with strong relations identified for emo-
tion dysregulation and impulsivity (Connor et al., 2019).
Mental health problems tend to increase in adolescence, and
many disorders and related concerns affect girls and boys to
different extents. For example, while ADHD is more pre-
valent in boys than in girls, internalizing problems are more
prevalent in girls than in boys (Arnett et al., 2015; Hagquist,
2010). Positive associations of ADHD and depression with
aggression have been well documented (Dutton & Kar-
akanta, 2013; Fontaine et al., 2008; Reed et al., 2017).
However, anxiety has been shown to both increase the risk
of and protect against aggression (Hatfield & Dula, 2014;
Murray et al., 2018), and loneliness and low self-esteem
have been associated with aggression in some studies

(D’zurilla et al., 2003; Donnellan et al., 2005; Schinka et al.,
2013), but not in others (Stickley et al., 2014; Walker &
Gudjonsson, 2006). Despite the general lack of focus on sex
differences in adolescence, a small number of studies have
examined and identified sex differences in associations
between aggression and psychiatric symptoms in adoles-
cence. Results have indicated a stronger association
between ADHD and aggression for boys than for girls
(Ruchkin et al., 2008) and a stronger association between
depression, anxiety, and loneliness, and aggression for girls
than for boys (Benarous et al., 2015; Storch et al., 2004).

Exposure to traumatic events and symptoms of Post-
Traumatic Stress Disorder (PTSD) can also increase the risk
of physical aggression (Arata et al., 2007; Marsee, 2008).
Although girls are more likely to be exposed to traumatic
events than boys (Baglivio et al., 2014; Duke et al., 2010),
the consequences of exposure can vary by sex (Aebi et al.,
2017; Leban & Gibson, 2020). In a study examining asso-
ciations between multiple adverse childhood experiences
and physical aggression in adolescence, a cumulative effect
was indicated, implying that one additional adverse child-
hood event (ACE) increased the risk for physical fighting by
65% for boys and 60% for girls (Duke et al., 2010). Another
study showed that traumatic events were associated with
delinquency for boys and substance use for girls (Leban &
Gibson, 2020). The effects of ACEs on physical fighting in
adolescence can be direct and indirect, mediated through
PTSD symptoms (Aebi et al., 2017; Marsee, 2008; Ruchkin
et al., 2007). Of relevance to our study, Aebi et al. (2017)
reported, in a sample of 15-year-old adolescents, that PTSD
symptoms were associated with an increased risk of phy-
sical aggression for boys and girls, while a mediating effect
of PTSD symptoms on the association between trauma
exposure and physical aggression was detected only for
boys. In another study, trauma-related psychological dis-
tress predicted physical aggression equally in boys and girls
in early adolescence (Thompson & Farrell, 2019).

Substance use, and drinking alcohol in particular, is also
known to be associated with aggressive behavior in ado-
lescence (Bachman & Peralta, 2002; Tomlinson et al.,
2016). In a US national survey, boys and girls (grades 9 to
12) reported comparable rates of participation in binge
drinking and marijuana use (Kann et al., 2018). An asso-
ciation between narcotics use and aggression in adolescence
has been found (Bachman & Peralta, 2002; Swahn &
Donovan, 2004), but no sex difference was found in these
studies. For alcohol use, a dose-response relation between
alcohol use and risk of aggression has been found (Kivi-
mäki et al., 2014; Robertson et al., 2020; Wells et al., 2008),
and in a college student sample, the association was found
to be stronger for boys than girls (Quinn et al., 2013).

In summary, much more research on physical aggression
has been conducted on boys than on girls, leaving girls’
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physical aggression less well understood. Studies have also
tended to focus on younger samples or samples with limited
age range, with only one sex, or with limited sample size,
not allowing direct sex comparisons. This study adds to the
gap in the literature by examining potential sex differences
in multiple risk factors in a large non-clinical population
sample of boys and girls in the age range of early to late
adolescence. Adolescence is an important developmental
period for the study of risk factors of aggression, as many
adolescents engage in risky behavior due to increased peer
influence and decreased parental supervision (Galambos
et al., 2003; Racz & McMahon, 2011). Also, the prevalence
rates of potential risk factors for aggression, such as various
types of psychological distress, increase during adoles-
cence, and differentially affect boys and girls (Hagquist,
2010; Merikangas et al., 2010). However, for several of the
commonly cited mental health risk factors, empirical sup-
port has been inconsistent, and exploring them in boys and
girls separately could provide important information on risk
factors of physical aggression in adolescence. Thus, the
objective of this study was to examine concurrent associa-
tions between physical aggression and various mental
health problems, trauma exposure, and substance use in
adolescence, and to study whether these associations differ
between boys and girls. Based on previous findings, we
expected to find that all the risk factors were associated with
physical aggression for both sexes, but based on incon-
sistencies in previous findings regarding sex differences, we
did not have a hypothesis regarding sex differences in
strength of association.

Method

Study Population and Design

The sample comprised 7567 adolescents (3686 boys and
3881 girls), who participated in a population-based survey
in Norway. All residents in the age range of 13 to 19 years
old (n= 10,464) in the county of Nord-Trøndelag were
invited to participate in the adolescent part (Young-
HUNT3) of The Trøndelag Health Study (HUNT3) from
2006 to 2008 (Holmen et al., 2014; Krokstad et al., 2013).
The Trøndelag Health Study (HUNT) is a collaboration
between HUNT Research Centre, Faculty of Medicine and
Health Sciences, Norwegian University of Science and
Technology (NTNU), Trøndelag County Council, Central
Norway Regional Health Authority, and the Norwegian
Institute of Public Health. A comprehensive questionnaire
was administered in a school setting (original ques-
tionnaire in English language is available here:
https://www.ntnu.edu/hunt/data/que). Adolescents outside
the school system or not in school on the day the

questionnaire was administered were invited to participate
through mail. The response rate for the self-report ques-
tionnaire was 78% (n= 8200). Participants who did not
provide an answer to the question about physical
fighting—the primary dependent variable in this study—
were excluded from data analyses (n= 633). Participation
in the Young-HUNT study was voluntary, and written
consent was required. Specifically, for participants below
16 years of age, parents had to provide written consent. A
Data Protection Impact Assessment (DPIA) has been
conducted and approved by The Norwegian University of
Science and Technology (NTNU). Ethics approval was
given by the Regional Committee for Medical and Health
Research Ethics (REK) in Norway (2017/1208/REK-
midt).

Measures

Dependent variable

Physical aggression was assessed with one item measuring
participation in physical fighting. Participants were asked
if they had been in a physical fight using a 4-point
response scale including Never, Sometimes, Often, or Very
often. Although the time frame for participating in physical
fights was not specified, this item was embedded in a
questionnaire about family, social, and health-related
issues, queried for the period of the past 12 months. Of
the 7567 participants, 47 participants (0.6%) endorsed
Very Often, 86 participants (1.1%) endorsed Often, 773
participants (10.2%) endorsed Sometimes, and 6661 par-
ticipants (88.0%) endorsed Never. Due to the highly
skewed distribution, the physical aggression variable was
dichotomized as No aggression for all participants who
responded Never and Physical aggression for all partici-
pants who endorsed any other response category (i.e.,
Sometimes, Often, or Very often). The item was part of the
14-item School Adjustment Questionnaire, assessing
behavior at school or in relation to school, designed by the
Norwegian Institute of Public Health. Factor analysis of
the 14-item questionnaire has revealed three factors
“Academic problems” (highest loading item: I have pro-
blems concentrating in class), “Conduct problems”
(highest loading item: I am reprimanded by my teacher),
and “Dissatisfaction with school” (highest loading item: I
look forward to going to school) (Storksen et al., 2006).
Several studies have used the total or subscale scores of
the School Adjustment Questionnaire from the HUNT
study in research of adolescent mental and physical health
(Blaauw et al., 2015; Skrove et al., 2015; Storksen et al.,
2006; Strandheim et al., 2009). Our rationale for con-
ducting a separate analysis with the physical aggression
item (rather than the conduct problems subscale) was that,
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if present, physical aggression constitutes a distinct and
significant problem in adolescence that requires a focused
investigation.

Independent variables

Symptoms of anxiety and depression were assessed using a
previously validated 5-item scale (SCL-5) (Strand et al.,
2003; Tambs & Moum, 1993) derived from the 25-item
Hopkins Checklist for Anxiety and Depression (SCL-25).
Participants were asked to indicate on a 4-point scale, from
Never to Very often, how much they had been bothered
during the last 14 days by the following symptoms: Been
constantly afraid and anxious, Felt tense or uneasy, Felt
hopelessness when you think of the future, Felt dejected or
sad, and Worried too much about various things. A mean of
the items was computed, with higher scores indicating more
symptoms of anxiety and depression. Cronbach’s alpha for
the internalizing problem scale was 0.83.

Loneliness was assessed with one item: Do you feel
lonely? with a 5-point response scale with the alternatives:
Very often, Often, Sometimes, Seldom, and Very seldom or
never.

Self-esteem was assessed using a 4-item shortened ver-
sion of the 10-item Rosenberg Self-Esteem Scale (Rosen-
berg, 1965). The original scale is shown to have good
psychometric qualities (Alessandri et al., 2015). Participants
were asked to rate on a 4-point response scale, from
Strongly agree to Strongly disagree the following items: I
take a positive attitude towards myself (reverse-scored), I
certainly feel useless at times, I feel I do not have much to
be proud of, and I feel that I’m a person of worth, at least
on an equal plane with others (reverse-scored). A mean of
the items was computed, with higher scores indicating
lower self-esteem. Cronbach’s alpha for the self-esteem
scale was 0.77.

Attention problems were assessed by two items: Have
difficulties concentrating during class and Can’t manage to
be calm/sit still during class, rated on a 4-point scale from
Never to Very often. The items were part of the 14-item
School Adjustment Questionnaire, and previously validated
as a meaningful factor (Skrove et al., 2015; Strandheim
et al., 2009). A mean of the items was computed, with
higher scores indicating more attention difficulties. Cron-
bach’s alpha for attention problems was 0.62.

Exposure to traumatic events was assessed by an 11-item
scale based on The University of California at Los Angeles
Post-traumatic Stress Disorder Reaction Index (UCLA
PTSD Reaction Index) (Steinberg et al., 2004). Participants
were asked if they had any of the following 11 events
happen to them during their lifetime: That someone in your
family has been seriously ill, Death of a loved one, A cat-
astrophe, A serious accident, Been violently hurt, Been put

in sexually uncomfortable/abusive situations by someone
about your age, Been put in sexually uncomfortable situa-
tions by an adult, Been threatened or physically harassed
by other students at school for a long time, Received painful
or frightening treatment at the hospital while being treated
for an illness or an injury, and Experienced something else
that was very frightening, dangerous or violent. The three
response categories were: No, Yes, last year and Yes, in my
life. The variable was dichotomized into No, not experi-
enced and Yes, experienced in a lifetime (Yes, last year or
Yes, in my life). A total number of types of traumatic events
experienced in a lifetime was computed with a possible
range from 0 to 11 events. Cronbach’s alpha for the trauma
exposure scale was 0.67. Participants who responded Yes to
ever experiencing any traumatic events were further asked:
Do you still think much about what happened with Yes and
No response categories. The question referred to traumatic
experience in general, not a specific event. If the participant
responded Yes, they were further asked the following three
questions with Yes and No response categories: Do you
have frightening thoughts, see images or hear sounds from
the actual experience even when you don’t want to?, When
something reminds you about what happened do you
become distant, afraid or sad?, and Do you try to avoid
talking about it, thinking about it or feel any feelings about
what happened? A sum score of the symptoms of PTSD,
corresponding to these last three questions, was created with
a possible range from 0 to 3 symptoms. Cronbach’s alpha
for the PTSD symptom scale was 0.64.

Substance use was assessed by items on alcohol intox-
ication and narcotic exposure. Participants were asked if
they ever had drunk so much alcohol that they had felt
intoxicated, with the response categories: No, never, Yes,
once, Yes, 2-3 times, Yes, 4-10 times, and Yes, more than
10 times. Responses were categorized into: Never been
drunk, Been drunk 1-10 times and Been drunk more than
10 times (Skrove et al., 2013; Strandheim et al., 2009).
Participants were asked if they ever had tried hash, mar-
ijuana, or other drugs, with the response categories Yes and
No. In Norway, the legal age for buying beer and wine is 18
years old, and it is 20 years old for spirits. The use of
narcotics is illegal.

Demographic variables

Information on sex and date of birth was collected from the
Norwegian National Population Registry. Participants’ ages
were calculated by subtracting date of birth from date of
questionnaire completion. Family socioeconomic status
(SES) was assessed with one item asking how well off the
participants thought their family was compared to others,
with the response categories: About the same as others,
Better financial situation, and Worse financial situation.
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The variable was dichotomized into About the same or
better financial situation and Worse financial situation.

Analyses

Descriptive data are first presented for the whole study
population (Table 1) and then presented according to
reporting on the dependent variable, physical fighting
(Table 2). Counts and percentages are presented for cate-
gorical variables and means and SDs for continuous vari-
ables. Sex differences were assessed with Student’s t test
for continuous variables and Pearson’s chi square test for
categorical variables.

Logistic regression was used to calculate odds ratios
(ORs) and 95% confidence intervals (CI) for the associa-
tions between each of the independent variables and the
dependent variable, physical fighting. Separate analyses
were conducted for the total sample, boys only, and girls
only. For the total sample, the independent variables were
examined one at a time, controlling for age, sex, and family
SES (Table 3, Total Sample—Model 1). Next, an

interaction term between sex and each of the independent
variables was added and examined individually to examine
possible sex differences (Table 3, Total Sample—Model 1
with Interactions). Logistic regression provides effect
measures on a multiplicative scale. Interactions on a mul-
tiplicative scale imply that the combined effect is larger, or
smaller, than the product of the individual effects, while
interactions on an additive scale imply that the combined
effect of two exposures is larger, or smaller, than the sum of
the individual effects (Knol et al., 2011). Margin plots
illustrating the probability of physical fighting were derived
from the analyses including interactions and only plotted
for the variables showing statistically significant sex
interactions (Fig. 1). In the analyses conducted separately
by sex, the independent variables were first examined
independently, only adjusted for age and family SES
(Table 3, Boys/Girls—Model 1). Next, in order to examine
potential unique effects of the independent variables, the
variables were examined together in a fully adjusted model
(Table 3, Boys/Girls—Model 2). We report Nagelkerke R2
for the logistic regression model.

Table 1 Sample characteristics
for total sample, boys and girls

Total sample Boys Girls

Mean (SD) or
n (%)

Mean (SD) or
n (%)

Mean (SD) or
n (%)

p value

Participants 7567 3686 (48.71%) 3881 (51.29%)

Physical fighting (7567) <0.001

No 6661 (88.03%) 2913 (79.03%) 3748 (96.57%)

Yes 906 (11.97%) 773 (20.97%) 133 (3.43%)

Agea (7567) 15.93 (1.74) 15.91 (1.73) 15.95 (1.76) 0.309

Family SESb (7485)

Same or better 6800 (90.85%) 3346 (91.85%) 3454 (89.90%) 0.004

Worse 685 (9.15%) 297 (8.15%) 388 (10.10%)

Attention problemsa (7567) 1.97 (0.67) 1.97 (0.69) 1.96 (0.64) 0.528

Anxiety and depressiona (7525) 1.51 (0.56) 1.36 (0.46) 1.66 (0.60) <0.000

Self-esteem problemsa (7521) 1.96 (0.62) 1.78 (0.56) 2.13 (0.64) <0.000

Lonelinessa (7509) 2.14 (1.07) 1.94 (1.01) 2.32 (1.08) <0.000

Traumatic eventsa (7262) 2.09 (1.81) 2.06 (1.90) 2.12 (1.71) 0.1821

PTSD Symptomsa (6285) 0.46 (0.91) 0.25 (0.68) 0.65 (1.05) <0.000

Alcohol intoxicationb (6137) 0.002

0 2475 (40.33%) 1214 (41.69%) 1261 (39.10%)

1–10 times 1887 (30.75%) 831 (28.54%) 1056 (32.74%)

>10 1775 (28.92%) 867 (29.77%) 908 (28.16%)

Tried narcoticsb (7483) 0.001

No 7195 (96.15%) 3469 (95.38%) 3726 (96.88%)

Yes 288 (3.85%) 168 (4.62%) 120 (3.12%)

For each variable, the number of participants with available data is shown in parentheses. Student’s t test for
sex differences for continuous variables and Pearson’s chi square test for sex differences for dichotomous
variables
aContinuous variables
bDichotomous variables
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Missing values were handled by available case analysis.
This means that in each analysis, cases with available data
for that particular analysis were included. Handling missing
data using available case analysis was considered appro-
priate given the low proportions of missing values in our
study. We report estimates with 95% confidence intervals
(CI) where relevant, and we regard two-sided p values
under 0.05 to indicate statistical significance. While our
criterion for statistical significance was two-sided p values <
0.05, due to multiple hypotheses, p values greater than
0.01 should be interpreted with caution.

All statistical analyses were conducted using Stata for
Windows, version 16 (Stata Corp, College Station, TX, USA).

Results

Characteristics of the Study Sample

Characteristics of the study sample are presented in Table
1. The mean age for boys was 15.9 years (SD 1.73) and

for girls 16.0 years (SD 1.76). Twenty-one percent (n=
773) of boys and 3.4% (n= 133) of girls reported enga-
ging in physical fights. Sex differences were found for six
of the nine independent variables: anxiety and depres-
sion, loneliness, self-esteem problems, PTSD symptoms,
alcohol intoxication, and tried narcotics (Table 1). Girls
had higher mean levels of anxiety and depression, self-
esteem problems, loneliness, and PTSD symptoms than
boys, while boys had higher percentages for alcohol
intoxication over 10 times and having tried narcotics
than girls.

Characteristics for the study sample, grouped by physical
aggression and no physical aggression, are presented in Table
2. Sex differences were indicated for all the independent
variables in the physical aggression group, except for having
tried narcotics (Table 2). Physically aggressive girls, compared
to physically aggressive boys, had higher mean levels of
attention problems, anxiety and depression, self-esteem pro-
blems, loneliness, traumatic events, and PTSD symptoms, and
a higher percentage of the girls than boys had been drunk
between 1 and 10 times, and more than 10 times.

Table 2 Characteristics for sample by reporting on dependent variable—physical aggression and no physical aggression for boys and girls

Physical aggression No physical aggression

Boys Girls Boys Girls

Mean (SD) or
n (%)

Mean (SD) or
n (%)

p value Mean (SD) or
n (%)

Mean (SD) or
n (%)

p value

Participants 773 (20.97%) 133 (3.43%) 2913 (79.03%) 3748 (96.57%)

Agea 15.50 (1.58) 15.79 (1.84) 0.058 16.02 (1.75) 15.95 (1.76) 0.154

Family SESb 0.329 <0.001

Same or better 660 (87.30%) 106 (84.13%) 2686 (93.04%) 3348 (90.10%)

Worse 96 (12.70%) 20 (15.87%) 201 (6.96%) 368 (9.90%)

Attention problemsa 2.31 (0.78) 2.55 (0.84) 0.001 1.88 (0.64) 1.94 (0.62) <0.001

Anxiety and
depressiona

1.46 (0.53) 2.07 (0.74) <0.001 1.33 (0.43) 1.64 (0.59) <0.001

Self-esteem
problemsa

1.93 (0.60) 2.45 (0.72) <0.001 1.74 (0.54) 2.12 (0.63) <0.001

Lonelinessa 2.15 (1.13) 2.85 (1.20) <0.001 1.89 (0.97) 2.31 (1.08) <0.001

Traumatic eventsa 2.84 (2.34) 3.65 (2.72) 0.001 1.86 (1.71) 2.07 (1.65) <0.001

PTSD symptomsa 0.45 (0.91) 1.41 (1.35) <0.001 0.20 (0.60) 0.63 (1.02) <0.001

Alcohol intoxicationb 0.001 0.001

0 202 (32.95%) 17 (15.32%) 1012 (44.02%) 1244 (39.95%)

1–10 times 182 (29.69%) 44 (39.64%) 649 (28.23%) 1012 (32.50%)

>10 229 (37.36%) 50 (45.05%) 638 (27.75%) 858 (27.55%)

Tried narcoticsb 0.061 0.063

No 691 (91.28%) 111 (86.05%) 2778 (96.46%) 3615 (97.26%)

Yes 66 (8.72%) 18 (13.95%) 102 (3.54%) 102 (2.74%)

Student’s t test for sex difference for continuous variables and Pearson’s chi square test for sex differences for dichotomous variables
aContinuous variables
bDichotomous variables
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Mental Health and Physical Aggression

Results from the logistic regression analyses are presented
in Table 3. All included mental health variables: attention
problems, anxiety and depression, self-esteem problems,
and loneliness, were associated with physical aggression in
the total sample and then separately for boys and girls

(Table 3, Total sample/Boys/Girls—Model 1). ORs derived
from these analyses reflect the odds of engaging in physical
fighting per one unit increase on the independent variable.
Interaction effects with sex were indicated for all the vari-
ables except for self-esteem problems (Table 3, Total
Sample—Model 1 with Interactions). Separate analyses for
boys and girls indicated larger ORs for girls (Table 3, Boys/

a) b)

c)

f)

d)

e)

Fig. 1 Margins plot illustrating probability of physical fighting by risk factors for boys and girls. Note. Derived from logistic regression with sex
interaction terms, for physical fighting as dependent variable and attention problems (a), anxiety and depression problems (b), loneliness (c),
traumatic events (d), alcohol intoxication (e), and tried narcotics (f) as independent variables examined individually, controlling for age and family
SES
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Girls—Model 1), implying stronger associations for girls
than for boys. For a one unit increase on the attention
problem scale, the odds of physical fighting increased by
228% for girls (OR= 3.28 [CI 2.59–4.14]) and 134% for
boys (OR= 2.34 [2.08–2.64]); for a one unit increase
on the anxiety and depression scale, the odds increased by
158% for girls (OR= 2.58 [2.02–3.29]) and 85% for boys
(OR= 1.85 [1.56–2.20]); and for a one unit increase on the
loneliness scale, the odds of physical fighting increased by
56% for girls (OR= 1.56 [1.34–1.82]) and 27% for boys
(OR= 1.27 [1.17–1.37]). The margin plots illustrate the
probability of physical fighting by attention problems (Fig.
1a), anxiety and depression (Fig. 1b), and loneliness (Fig.
1c) for each sex. Although the analyses separated by sex
indicate higher ORs for girls than for boys, the margin plots,
based on the sex interaction analyses, show that the prob-
ability of physical fighting increases more for boys than for
girls, per unit increase on each independent variable. For
example, an increase on the attention scale from 2 to 3
increased the probability of physical fighting by 0.16 (from
0.20 to 0.36) for boys and 0.05 (from 0.03 to 0.08) for girls.
Whereas odds reflect the ratio between the occurrence of an
event to the non-occurrence of the event, probabilities
reflect the occurrence of an event relative to the total
number of events. Here, the probabilities are larger, and the
margin plot curves are steeper for boys due to the higher
prevalence of physical fighting for boys. In other words,
while these mental health variables increased the relative
risk of physical fighting more for girls than boys, the effect
on overall probability of engaging in physical fighting was
greater for boys. In the fully adjusted model for both sexes,
only attention problems remained statistically significant,
while the associations with the other mental health variables
became non-significant (Table 3, Boys/Girls—Model 2).

Trauma and Physical Aggression

Experience of traumatic events and PTSD symptoms were
associated with physical aggression in the total sample and
in the separate analyses for each sex (Table 3, Total sam-
ple/Boys/Girls—Model 1). Interaction effects with sex
were indicated for exposure to traumatic events but not for
PTSD symptoms (Table 3, Total Sample—Model 1 with
Interactions). Separate analyses by sex indicated larger
ORs for girls for exposure to traumatic events (Table 3,
Boys/Girls Model 1), implying a higher relative effect for
girls than for boys. For every additional experience of type
of traumatic event, the odds of physical fighting increased
by 51% for girls (OR= 1.51 [1.39–1.65]) and 34% for
boys (OR= 1.34 [1.28–1.40]). The margin plot (Fig. 1d)
based on the sex interaction analyses illustrates the prob-
ability of physical fighting by experience of traumatic
events for each sex. Although the ORs are higher for girls

than for boys in the separate analyses by sex, the plot
shows that the probability of physical fighting increased
more for boys experiencing one additional type of trau-
matic event than for girls. For example, an increase from 5
to 6 traumatic events increased the probability of physical
fighting by 0.06 (from 0.36 to 0.42) for boys and 0.04
(from 0.07 to 0.11) for girls. This is due to the higher
prevalence of physical fighting in boys. Traumatic events
remained statistically significant in the fully adjusted model
for boys and girls, while the association with PTSD
symptoms remained statistically significant only for boys
(Table 3, Boys/Girls—Model 2).

Substance Use and Physical Aggression

Alcohol intoxication in adolescence, both intoxication
between 1–10 times and above 10 times, and having tried
narcotics, were strongly associated with physical aggression
in the total sample, and for boys and girls separately (Table
3, Total sample/Boys/Girls—Model 1). Interaction effects
with sex were indicated for both conditions of alcohol
intoxication and for having tried narcotics (Table 3, Total
Sample—Model 1 with Interactions). Separate analyses by
sex indicated also here larger ORs for girls (Table 3, Boys/
Girls—Model 1). Above 10 alcohol intoxications compared
to none increased the odds of physical fighting by 1699% for
girls (OR= 17.99 [8.43–38.40]) and 666% for boys (OR=
7.66 [5.51–10.63]). Having tried narcotics increased the
odds of fighting by 526% for girls (OR= 6.26 [3.44–11.39])
and 235% for boys (OR= 3.35 [2.37–4.74]). However, the
confidence intervals for some of the variables were wider for
girls than for boys, indicating less certainty in measure-
ments. Margin plots based on the sex interaction analyses
illustrate the probability of physical fighting by alcohol
intoxication (Fig. 1e) and having tried narcotics (Fig. 1f).
For example, the probability of physical fighting for boys
who had more than 10 alcohol intoxications was 0.42, while
it was 0.12 for girls. The graphs are steeper for boys for both
variables, as would be expected due to the higher prevalence
rate of physical aggression in boys. Alcohol intoxication,
both conditions, and having tried narcotics remained statis-
tically significant in the fully adjusted model for boys and
girls (Table 3, Boys/Girls—Model 2).

Nagelkerke R2 for all the separate independent vari-
ables were in the range of 0.051 to 0.122 for boys
(attention problems 0.122, anxiety and depression 0.057,
self-esteem problems 0.057, loneliness 0.051, traumatic
events 0.111, PTSD symptoms 0.061, alcohol intoxication
0.122, and tried narcotics 0.054), and in the range of 0.034
to 0.100 for girls (attention problems 0.100, anxiety and
depression 0.059, self-esteem problems 0.034, loneliness
0.036, traumatic events 0.097, PTSD symptoms 0.063,
alcohol intoxication 0.091, and tried narcotics 0.035).
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Nagelkerke R2 for the fully adjusted models was for boys
0.232 and for girls 0.263.

Taken together, these results indicate that, despite overall
higher probabilities of engagement in physical fighting for
boys, mental health concerns, trauma exposure, and sub-
stance use increase the relative risk of physical fighting
more for girls than for boys.

Discussion

In this study, we used cross-sectional data from the Young-
HUNT3 study to examine boys’ and girls’ concurrent
associations between physical fighting and mental health
problems, trauma exposure, and substance use. Our results
indicated that inattention, anxiety and depression symp-
toms, self-esteem problems, loneliness, exposure to trau-
matic events, PTSD symptoms, alcohol intoxication, and
having tried narcotics were associated with physical fighting
in the total sample, as well as for boys and girls separately.
Interaction effects for sex were indicated for all the vari-
ables except self-esteem problems and PTSD symptoms. In
separate analyses for boys and girls, the clear tendency was
that the odds ratios for all potential risk factor variables
were higher for girls than for boys, indicating stronger
associations for girls.

Consistent with previous studies (Arata et al., 2007;
Bachman & Peralta, 2002; Dutton & Karakanta, 2013;
Fontaine et al., 2008; Marsee, 2008; Reed et al., 2017), our
results indicated that mental health symptoms, traumatic
experiences, and substance use were associated with an
increased risk of physical aggression in adolescents. The
major goal of our study was to expand the understanding of
sex differences in these associations. Based on both pre-
vious studies (Archer, 2004; Kann et al., 2018; Nivette
et al., 2019), and our study, we know that boys engage in
physical fighting more often than girls. Twenty-one percent
of boys and three percent of girls reported participating in
physical fighting in our study. Compared to the rates in the
study by Kann et al. (2018), where 30 percent of boys and
17 percent of girls reported participating in physical fight-
ing, our rates are somewhat lower. Our results indicated
that on a multiplicative scale, the associations between
attention problems, anxiety and depression, being lonely,
experiencing traumatic events, and alcohol and narcotic use
and physical fighting were stronger for girls than for boys.
Our results are consistent with previous findings of a sex
difference in the associations of physical fighting with
anxiety and depression and with loneliness (Benarous et al.,
2015; Storch et al., 2004). The results also supported a sex
difference in the association with attention problems,
although in the opposite direction of the findings by
Ruchkin et al. (2008). Differences in attention

measurements could be a possible explanation for this
discrepancy, as the present study assessed attention pro-
blems while Ruchkin et al. (2008) assessed ADHD. With
regard to traumatic experiences, the risk of physical
aggression increased more for girls than for boys for each
additional type of traumatic event (51% increase in odds for
girls and 34% increase for boys), in contrast to the findings
in the Duke et al. (2010) study (60% increase in odds for
girls and 65% increase for boys). The trauma scale used in
the present study assessed 11 different traumatic events,
while the trauma scale in their study assessed only six
events, focusing on abuse and household dysfunction, a
difference that could have affected the results. Further,
substance use in adolescence, both heavy drinking and
narcotics use, showed strong associations for both sexes,
but especially for girls (OR= 18 for alcohol intoxication >
10, and OR= 6 for tried narcotics). This is in contrast to
the findings by Quinn et al. (2013), who also examined
relative effects but found a stronger association between
alcohol drinking and aggression for boys. Differences
between the Quinn et al. (2013) study and the present study
included age range of participants, measurement of alcohol
use, and operational definition of aggression. Our study did
find a significant sex effect for narcotics use, unlike pre-
vious studies (Bachman & Peralta, 2002; Swahn &
Donovan, 2004), which did not find such an effect.

Physical aggression was more prevalent in boys, and, as
illustrated in the margin plots (Fig. 1), increases in risk
factors were associated with higher absolute risk differences
for boys. However, comparing only absolute probabilities
prevents an understanding of relative effects of risk factors
and how these risk factors differentially impact girls.
Examining sex differences with relative effect measure-
ments, and showing probability plots of physical aggression
by sex, as we did, provides an important and more nuanced
understanding of how key risk factors for physical aggres-
sion operate differently for boys and for girls.

Risk factors of aggression that were investigated in this
study - symptoms of psychopathology, trauma exposure,
and substance use - are likely to co-occur. In the fully
adjusted model, all independent variables were entered
simultaneously to identify unique effects of the different
variables. The association with attention problems, experi-
encing traumatic events, and substance use remained sta-
tistically significant for both boys and girls, and PTSD
symptoms only for boys, while the other associations
became non-significant. The strong association between
attention problems and physical aggression is consistent
with previous findings (Fontaine et al., 2008; Reed et al.,
2017), as is the association with substance use (Bachman &
Peralta, 2002; Swahn & Donovan, 2004; Tomlinson et al.,
2016) and alcohol consumption in particular (Kivimäki
et al., 2014; Quinn et al., 2013; Robertson et al., 2020).
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The finding of a unique association between trauma expo-
sure and physical fighting is also consistent with previous
findings of traumatic events predicting physical aggression
(Arata et al., 2007; Marsee, 2008). Leban and Gibson
(2020) found that ACEs affected delinquent behavior only
for boys, while our results showed that both boys’ and girls’
physically aggressive behaviors were associated with
ACEs. However, different aggression measurements,
delinquent behavior versus physical fighting, between the
two studies complicate a direct comparison. In the fully
adjusted model for boys in our study, PTSD symptoms
remained statistically significant, while the association
became non-significant for girls. This is in line with the
findings of Aebi et al. (2017) that the effect of experiencing
traumatic events on physical aggression was mediated
through PTSD symptoms only for boys. Our finding that
anxiety and depression, loneliness, and self-esteem became
non-significant in the fully adjusted model indicates that
these risk factors were related to, but did not exert a unique
association with physical aggression. This is consistent with
previous findings showing ambiguous associations between
mental health factors and aggression (Hatfield & Dula,
2014; Murray et al., 2018; Schinka et al., 2013; Stickley
et al., 2014; Walker & Gudjonsson, 2006). However, pre-
cautions must be taken when interpreting the fully adjusted
models in our study. Including all variables in a fully
adjusted model could introduce unwanted collider biases
(Rothman, 2012), limiting the validity of the results.

Physical fighting has long been considered a separate and
particularly troublesome dimension of disruptive behavioral
problems (Bolhuis et al., 2017; Loeber & Hay, 1994). It is
shown to lead to detrimental and long-lasting individual and
societal costs, as physical aggression in childhood and
adolescence is shown to be a strong predictor of adolescent
delinquency and adult criminality (Huesmann et al.,
2009, 2002; Nagin & Tremblay, 1999; Pingault et al.,
2013). Mental health disorders associated with aggression
and/or impulsivity have been identified as the strongest
predictor of both juvenile delinquency and recidivism
(Barrett et al., 2014), and, specifically, in juvenile justice
samples of girls (Barrett et al., 2015). In our study, mental
health variables were associated with an increased risk of
physical fighting for both sexes, although the associations
were found to be stronger for girls than for boys. Thus,
screening for mental health difficulties and providing
appropriate treatment services should be an important step
to prevent both physical fighting and delinquency, and it is
particularly needed for girls at risk for delinquency.

Considerable progress has been made during the last
decades in the development and implementation of
evidence-based psychosocial treatments targeting aggres-
sion and prevention of juvenile delinquency (Eyberg et al.,
2008; McCart & Sheidow, 2016; Sukhodolsky &

Ruchkin, 2006). Multiple intervention approaches have
been developed, including Multisystemic Therapy (MST)
(Henggeler et al., 2009), Functional Family Therapy (FFT)
(Alexander & Robbins, 2010), Parent Management Train-
ing (PMT) (Forgatch & Patterson, 2010), school-based Fast
Track prevention program (Bierman et al., 2019), and
cognitive-behavioral therapy for anger and aggression in
children and adolescents (Sukhodolsky & Scahill, 2012).
These interventions differ in their relative emphasis on child
skills for regulating emotions and problem-solving or on
caregiver skills of recognizing and rewarding positive
behaviors and improving parent-child interaction. Other
multi-component approaches offer system-based and eco-
logical interventions that incorporate parents, peers, school,
and community factors. Given that aggression is associated
with risk factors at different social-ecological levels
(Bronfenbrenner, 1979; Farrington et al., 2017), the com-
plexity of problem behaviors should be considered when
selecting interventions in clinical or community settings, as
multi-component interventions are more likely needed for
more complex and serious forms of conduct problems (Berg
et al., 2020; Frick et al., 2014; McCart & Sheidow, 2016).

Implications

Several interventions have been shown to reduce violence in
adolescence (Eyberg et al., 2008; McCart & Sheidow, 2016;
McGuire, 2008), and it is, therefore, important to assess
relevant risk factors and identify adolescents at risk as early
as possible. The results of our study indicate that interven-
tions aimed at reducing physical fighting in adolescence
should carefully evaluate attentional problems, history of
substance use, and history of exposure to trauma. Underage
drinking, and especially heavy alcohol use, has shown
strong associations with physical aggression, and, in the
context of other negative consequences of adolescent
drinking, such as dependency and neurocognitive deficits
(Marshall, 2014; Zeigler et al., 2005), reducing underage
drinking should be a target for policy-makers. Physical
fighting is more prevalent in boys, and, not surprisingly,
many treatment studies have been conducted in samples with
a higher number of male than female participants. In our
study, several of the risk factors showed a stronger asso-
ciation with aggression in adolescent girls compared to boys.
The findings suggest that programs that offer treatments for
young girls with ADHD symptoms, trauma experiences, and
substance use, may help reduce the probability of physically
aggressive behavior later in adolescence.

Limitations

The main limitation of our study is that our dependent
variable, physical aggression, was based on only one item

Journal of Child and Family Studies (2023) 32:1177–1191 1187



measuring participation in physical fighting. Although we
do not have data on the reliability of the one-item mea-
sure of physical aggression in this study, acceptable
levels of test-retest reliability of physical aggression have
been demonstrated in studies using more nuanced mea-
sures of physical aggression (Coccaro et al., 1997;
Webster et al., 2014, 2015). Other forms of physical
aggression were not assessed in this study, which may
have contributed to the lower prevalence of physical
aggression. Also, previous empirical findings on the
association between depression and aggression are more
consistent than previous findings on the relationship
between anxiety and aggression (Dutton & Karakanta,
2013; Hatfield & Dula, 2014; Murray et al., 2018), and a
combined scale of the two constructs (anxiety and
depression) could have affected the results. Additionally,
none of the variables or scales from the Young-HUNT3
questionnaire have diagnostic precision. Some of the
scales are shortened versions of original screening
instruments, e.g., SCL-5 and 4-item Rosenberg Self-
Esteem Scale. Another limitation is that all data were
collected by self-report, and shared method variance
could have affected the results. Lastly, the study is based
on a cross-sectional sample, precluding causal inter-
pretations of the effects of the investigated risk factors on
physical aggression.

Conclusion

Our study aimed to expand the understanding of boys’ and
girls’ physical fighting in adolescence using a large non-
clinical sample. We identified several associations between
physical aggression and mental health problems, trauma
exposure, and substance use for boys and girls and found
several significant sex effects. The results indicate that boys’
and girls’ physically aggressive behaviors are associated
mainly with the same risk factors. However, the associations
between physical aggression and inattention, anxiety and
depression, loneliness, trauma exposure, alcohol intoxication,
and narcotics use were stronger for girls than for boys. The
findings further our understanding of sex differences in
physical aggression in adolescence and can be used to
improve clinical and societal interventions aimed at reducing
or preventing aggressive behavior and its consequences.
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