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Abstract

Objective: The objective was to disentangle the relationship between offending, ADHD, and comorbid risk factors.
Method: A total of 11,388 students in further education completed a questionnaire, which measured nonviolent and
violent delinquency, current ADHD symptoms, conduct disorder, substance use, association with delinquent peers,
emotional lability, anger problems, violent attitudes, and low self-esteem. Results: The nonviolent and violent delinquency
measures correlated significantly with all the predictor measures, with small to large effect sizes. Multiple regressions
showed that after controlling for age and gender, ADHD contributed 8.2% and 8.8% to the variance in nonviolent and
violent delinquency, respectively, but these effects were largely mediated by the comorbid measures, particularly substance
use, association with delinquent peers, and conduct disorder. Conclusion: The relationship between ADHD symptoms and
offending among young people is largely explained indirectly by comorbid factors.A key prevention is to address substance
use problems and association with delinquent peers. (J. of Att. Dis. XXXX; XX(X) X-XX)
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Introduction

ADHD is a childhood developmental disorder, and often
one or more of the three core symptoms—inattention,
hyperactivity, and impulsivity—persists into young adult-
hood (Faraone, 2005). The estimated worldwide-pooled
prevalence rate of ADHD among persons 18 years or
younger is 5.3% (Polanczyk, Silva de Lima, Horta,
Biederman, & Rohde, 2007). Delinquency or criminal
offending is commonly found in people who have grown up
with ADHD (Barkley, Fischer, Smallish, & Fletcher, 2004;
Barkley, Murphy, & Fischer, 2008; Biederman, Newcorn, &
Sprich, 1991; Brassett-Grundy & Butler, 2004; Gudjonsson,
Sigurdsson, Adalsteinsson, & Young, 2011; Gudjonsson,
Wells, & Young, 2011; Sevecke, Kosson, & Krischer, 2009;
Young & Gudjonsson, 2008; Young, Gudjonsson, Ball, &
Lam, 2003; Young, Wells, & Gudjonsson, 2011).

The relationship between ADHD and offending is com-
plicated by the fact that ADHD typically co-occurs with a
number of other problems, which are known to be associated
with offending (Young, Adamou, Bolea et al., 2011; Young &
Gudjonsson, 2006). These include conduct disorder (CD;

Lynam, 1996; Mordre, Groholt, Kjelsberg, Sandstad, &
Myhre, 2011; Sibley et al., 2011), substance misuse (Young et
al., 2011), peer delinquency (Farrington, 1990; Fite & Colder,
2007; Keenan, Loeber, Zhang, Stouthamer-Loeber, & Van
Kammen, 1995), violent attitudes (Gudjonsson, Sigurdsson,
Skaptdottir, & Helgadottir, 2011; Unnever, Cullen, & Agnew,
2006), and emotional lability (Farrington, Ttofi, & Coid,
2009; Sourander et al., 2006). Any of these associated prob-
lems could act independently in producing offending (inde-
pendent effect), act jointly (interaction effect), or mediate the
relationship between ADHD and offending (comorbid prob-
lems mediation effect).
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One way of interpreting the associations of ADHD and
the comorbid problems with offending is through
Gottfredson and Hirschi’s (1990) general theory of crime,
which attributes offending to low self-control (Unnever,
Cullen, & Pratt, 2003), although there is also evidence to
support social learning theory (Unnever et al., 2006). Both
theories are important in explaining offending (Spiropoulos,
2010; Warr, 2010).

Unnever et al. (2003) found that the direct effect of
ADHD self-reported medication status on offending was
very small. Most of the ADHD effect was mediated by low
self-control, which is theoretically linked to CD. Indeed,
studies have found that the relationship between ADHD and
offending is mediated by CD (e.g., Mordre et al., 2011;
Satterfield et al., 2007), although Sibley et al. (2011) found
that children with a combination of ADHD and CD had the
highest risk of earlier, variety, and severe offending (inter-
action effect). ADHD alone was also found in this study to
be a risk factor for later offending in contrast to children
without ADHD and CD. Lynam (1996) suggested that
ADHD may be a risk factor for offending, particularly when
it develops in conjunction with CD.

Retz and Rosler (2009) have proposed distinct pathways
from ADHD to delinquent behavior. They argue that ADHD
is frequently associated with early-onset CD. Individuals
with ADHD + CD are likely to develop antisocial personal-
ity disorder (APD). This developmental subtype of APD is
only weakly related to psychopathic personality traits and
more frequently associated with reactive—impulsive than
with premeditated—proactive violent aggression. ADHD
without CD also leads to social problems and is associated
with minor rule breaking behavior with the rate of general
delinquency and violent behavior not being elevated.
Substance use disorders are construed as important modera-
tors for offending related to ADHD.

The primary aim of this study was to investigate the
extent to which offending among young people with ADHD
is associated with common comorbid problems (e.g., CD,
illicit drug use, peer delinquency, emotional lability, anger
problems, violent attitudes, and low self-esteem), rather
than being directly related to ADHD. This study aimed to
disentangle the relationship between offending, ADHD, and
comorbid risk factors. It was hypothesized that ADHD con-
tributes significantly to both violent and nonviolent offend-
ing but that this relationship is substantially mediated by
comorbid problems (i.e., a comorbid problems mediation
hypothesis). In the current study, the comorbid problems
were classified into two distinct groups: (a) behavioral risk
factors (i.e., CD, illicit drug use, and peer delinquency) that
theoretically have the strongest links to offending and (b)
more dynamic emotional/psychological risk factors (i.e.,
emotional lability, anger problems, violent attitudes, and
low self-esteem). It was further hypothesized that ADHD
and the emotional/psychological risk factors would

contribute more to the variance in violent than nonviolent
delinquency due to their more reactive nature (Retz &
Rosler, 2010).

Method
Participants

The sample consisted of 11,388 students in further educa-
tion in Iceland (upper secondary school), 95% of whom
were 16 to 24 years of age. All 32 colleges of further educa-
tion in Iceland were represented, and the current sample
included 70.5% of all students registered in the colleges at
the time. Data collection took place in November 2010,
with the exception of one school in January 2011. There
were 5,439 (47.8%) boys and 5,837 (51.3%) girls (112
participants did not indicate their sex).

Instruments

A 110-item questionnaire was assembled, which included
questions about family circumstances, education, ADHD
symptoms, anxiety, depression, CD, offending behavior,
and substance use. This questionnaire included the follow-
ing measures.

Barkley Current Symptoms Scale to screen for ADHD. This
18-item measure (Barkley, 1998) corresponds with Diag-
nostic and Statistical Manual of Mental Disorders (4th ed.;
DSM-1V; American Psychiatric Association, 1994) criteria
for ADHD symptoms and consists of nine items relating to
inattention and nine items to hyperactivity/impulsivity.
The items are scored on a 4-point scale from “never or
rarely” to “very often.” Scores range between 0 and 27 for
each of the two subscales (Inattention and Hyperactivity/
Impulsivity) and 0 to 54 for the Total scale. The scale has
been found to have good psychometric properties and to
correlate well with informants’ ratings of symptoms and
interview-based diagnoses in childhood and adulthood
(Magnusson et al., 2006). Cronbach’s a for the Total scale
in this study was .90, .84 for Inattention, and .83 for Hyper-
activity/Impulsivity.

In the current study, a screening diagnosis for ADHD
symptoms was based on six or more of the nine inattention
or hyperactivity/impulsivity items endorsed as either
“often” or “very often.” This classification gave three pos-
sible outcomes: (a) predominantly inattentive, (b) predomi-
nantly hyperactive/impulsive, and (c) combined type (i.e.,
where both the inattention and hyperactivity had six or
more items endorsed as either “often” or “very often”). The
Total scale was also used in the current study as a continu-
ous measure.

Unnever et al. (2003) reported that ADHD medication
status was significantly related to offending, although this
association was largely mediated through low self-control.
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We therefore included questions about ADHD medication
status for analysis. To this effect, participants were asked
whether they had ever been diagnosed with ADHD (yes/no)
and whether they were currently taking medication for
ADHD (yes/no).

Emotional lability was measured by 22 relevant items
(consisting of a combination of somatization, anxiety, and
depression items) from the Symptom Check List (SCL-90),
which had good factor loading on each of the three factors
(Derogatis & Cleary, 1977). The items were rated on a
4-point Frequency scale (“nearly never,” “seldom,” ‘some-
times,” and “often”) to indicate severity of symptoms
(Sigfusdottir, Farkas, & Silver, 2004). The items from the
somatization (e.g., soreness in the muscles, numbness or
tingling in parts of body, heavy feelings in arms and legs,
hot and cold spells), anxiety (e.g., nervousness or shakiness
inside, feeling tense and keyed up, suddenly scared for no
reason), and depression (e.g., feeling low in energy, thoughts
of ending your life, feeling blue, feeling hopeless about the
future, feeling lonely) scales were combined into one scale
in the current study (labeled emotional lability). The scores
ranged from 22 to 88 with higher scores indicating greater
emotional lability. Cronbach’s o was .92 in the current study
for the Total score, .84 for somatization, .77 for anxiety, and
.90 for depression.

Anger. This was assessed by a five-item measure (Sigfus-
dottir et al., 2004) designed to assess the severity of anger
problems. Each item was rated on a 4-point frequency scale
as for the emotional lability items. Scores ranged from 5 to
20 with higher scores indicating greatest severity. The scale
has been found to be a reliable and valid measure of anger
and is related to offending among Icelandic college students
(Sigfusdottir, Gudjonsson, & Sigurdsson, 2010). Cron-
bach’s a was .84 in the current study.

Violent attitudes. These were assessed by a four-item
scale measuring attitudes toward violence, each being rated
on a 4-point scale from “totally agree” to “totally disagree.”
The items are the following: “Sometimes circumstances
arise which justify hitting or beating people,” “When some-
one treats me badly I find it ok to hit or beat him or her,”
“Sometimes one needs to hit or beat someone in order to
protect one’s honor in the peer group,” and “He or she who
does not answer for himself or herself by hitting or beating
when he or she is harassed is considered chicken or coward
in my peer group.” Scores ranged from 4 to 16 with lower
scores indicating more violent attitudes. Cronbach’s a was
.83 in the current study.

The Oregon Adolescent Depression Project Conduct Disorder
Screen (OADP-CDS). This is a six-item self-report screen of
adolescent conduct behaviors rated on a 4-point Likert-type
scale (Lewinsohn, Rohde, & Farrington, 2000). It provides
a total score ranging between 6 (no endorsement of any
behavior) and 24 (maximum endorsement of each behav-
ior). The OADP-CDS has been shown to have good internal

consistency, test—retest reliability, and good screening effi-
ciency for detecting lifetime CD (Lewinsohn et al., 2000).
Young, Misch, Collins, & Gudjonsson (2011) found that
ADHD and OADP-CDS were highly correlated (large
effect size) in youth offenders and both correlate signifi-
cantly with all offending, behavioral disturbance, and criti-
cal measures. Cronbach’s o was .75 in the current study.

Substance use. This was assessed by a 10-item measure of
lifetime illicit drug use. The participants were asked, “How
often (if ever) have you consumed the following sub-
stances?” Illegal sedatives (without prescription), hashish,
marijuana, amphetamine, LSD (Lysergic acid diethylamide),
e-tablet (ecstasy), cocaine, illegal ritalin (without prescrip-
tion), mushrooms (as intoxicant), and sniffing substances
(e.g., glue). Each question was rated on a 7-point scale from
“never” to “40 times or more.” The total score ranged from
10 to 70 with higher scores indicating more extensive sub-
stance use. This measure has been used in other similar sur-
veys (Gudjonsson, Sigurdsson, Asgeirsdottir, & Sigfusdottir,
2007). Cronbach’s o was .90 in the current study.

lllicit drug use past 30 days. This was additionally mea-
sured by a four-item measure of current substance use. The
participants were asked, “How often have you consumed
the following during the past 30 days?” hashish, marijuana,
amphetamine, and e-tablet (ecstasy). Each question was
rated on a 7-point scale from “never” to “40 times or more.”
The total score ranges from 4 to 28 with higher scores indi-
cating more extensive substance use. Cronbach’s o was .83
in the current study.

Rosenberg Self-Esteem Scale. This is a 10-item scale
(Rosenberg, 1965) consisting of five positive and five nega-
tive self-appraisal statements rated on a 4-point scale rang-
ing from “strongly agree” to “strongly disagree.” Scores
range from 10 to 40 with higher scores reflecting lower self-
esteem. This measure has high internal consistency among
Icelandic college students (Gudjonsson, Einarsson, Bra-
gason, & Sigurdsson, 2006). Cronbach’s a was .92 in the
current study.

Nonviolent Delinquency Scale. This is a four-item measure
(Sigfusdottir et al., 2004) designed to assess the extent of
self-reported offending. Participants were asked “How
often (if ever) have you done the following?” and four
delinquent behaviors are rated (e.g., theft of something
worth less than 5,000 kronur, theft of something worth more
than 5,000 kronur, burglary, and vandalism) during the pre-
vious 12 months on a 7-point scale from “never” to “18
times or more often.” Total scores ranged from 4 to 28, with
higher scores indicating greater involvement in delin-
quency. This measure has been validated in our previous
research with this population (Sigfusdottir et al., 2010). The
Cronbach’s a was .82 in the current study.

Violent Delinquency Scale. This is a nine-item scale
intended to assess the extent of self-reported violent delin-
quency (e.g., punch, shove, kick, hit, chokehold, threaten
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with violence, force someone to engage in sexual acts, force
someone to have intercourse, used violence to rob) during
the previous 12 months. Each item is rated on a 7-point
scale from “never” to “18 times or more often.” The scores
are aggregated to make a scale of self-reported violent
delinquency ranging from 9 to 63. Higher scores indicate
more violent behavior. Cronbach’s o was .90 in the current
study.

Peer delinquency. This was assessed by a five-item delin-
quency measure designed to evaluate the extent of offend-
ing among the participant’s peers. Participants were asked
“How many of your friends do you think are involved in the
following?” and rated five delinquent behaviors, that is,
theft, burglary, vandalism, and acts of violence. Each
offending behavior is rated on a 5-point scale from “none”
to “all.” Scores range from 5 to 25 with higher scores indi-
cating more extensive peer delinquency. This measure has
been used in our previous research with this population
(Gudjonsson, Sigurdsson, Sigfusdottir, & Asgeirsdottir,
2008). The Cronbach’s o was .88 in the current study.

Procedure

The students were approached by teachers in scheduled
classes and invited to participate in the survey. The partici-
pants were told that their answers would be anonymous and
confidential. The questionnaire took up to 1 hr to complete,
and on completion the students sealed them in a blank
envelope and left it by the exit of the class room.

Statistical Analysis

Chi-square tests were used to analyze categorical differ-
ences between groups, Pearson correlations were used to
determine the relationship between the continuous mea-
sures, and hierarchical multiple regressions were carried
out (forced entry method) to investigate the relative contri-
bution of the different predictors, entered in four different
blocks, to the variance of delinquency and violent behavior.

Effect sizes were determined using Cohen’s (1992) rec-
ommendations: (a) ¢ tests between groups (Cohen’s d: .30 =
low; .50 = medium; .80 = large) and (b) correlation and
regression coefficients for medium (accounts between 9%
and 24% of the variance) and large (accounts for 25% or
more of the variance) effect sizes.

Results
ADHD Screening and Medication Status

Of the total sample, 591 participants (5.2%) met screening
diagnosis for ADHD on the Barkley Scale, the respective
percentages for males and females being 5.5% and 5.0%.
Of those participants, 358 (3.4%) claimed to be currently

on ADHD medication and there were significantly more
males than females (4.4% and 2.6%, respectively; x> =
22.6,df=1,p<.001).

Relationships of Predictors With Delinquency
and Violent Behavior

Table 1 gives the mean scores and standard deviations of
the nine predictor variables (ADHD current symptoms,
emotional lability, anger, violent attitudes, self-esteem, CD,
peer delinquency, illicit drug use during the past 30 days,
lifetime use of illicit drugs) and the two outcome measures
(nonviolent and violent delinquency). Table 1 also gives the
correlations between the predictor variables with those of
the two outcome measures. There was a significant correla-
tion between the nonviolent and violent delinquency (r =
.59, large effect size). Nonviolent delinquency and violent
delinquency correlated significantly with all the predictor
measures, with small to large effect sizes. For nonviolent
delinquency, the largest correlation (large effect size) was
with peer delinquency, with medium effect sizes being evi-
dent for CD, illicit drug use during the past 30 days, life-
time use of illicit drugs, and violent attitudes. For violent
delinquency, the correlations with medium effect sizes
were CD, peer delinquency, illicit drug use during the past
30 days, lifetime use of illicit drugs, and violent attitudes.
There were small effect sizes between ADHD current
symptoms and nonviolent delinquency (» = .27) and violent
delinquency (r = .27).

Table 2 shows the correlations between the predictor
variables. It is evident that ADHD symptoms correlate sig-
nificantly with all the other predictor variables, the stron-
gest correlations being with anger, emotional lability, and
CD (all medium effect size). CD was strongly related to
peer delinquency (large effect size), illicit drug taking,
anger, and violent attitudes (all medium effect size).

Table 3 shows the relationship between the categorical
ADHD medication status variable (i.e., those reporting as
being currently on ADHD medication) and the nonviolent
and violent delinquency outcome variables. The nonviolent
and violent delinquency scores were significantly related to
ADHD medication status with medium effect size (Cohen’s
d=.54 and .61, respectively).

Predictors of Nonviolent and Violent
Delinquency

To investigate the impact of predictors on the two outcome
variables, hierarchical multiple regressions were carried out
in four blocks. Age and gender (male = 1, female = 2) were
entered in Block 1, current ADHD status (yes/no) and
ADHD current symptoms were added in Block 2, emotional
lability, anger, violent attitudes and self-esteem were added
in Block 3, and CD, peer delinquency, and current illicit
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Table . Mean Scores on the Measures, Cronbach’s Alpha, and Correlations With the Nonviolent and Violent Delinquency Scales
Measures M (SD) n Nonviolent delinquency Violent delinquency
ADHD symptoms 10.3 (8.5) 10,950 27w 270
Emotional lability 39.7 (12.8) 11,040 4 2
Anger 8.6 (3.4) 11,031 23 29k
Violent attitudes 6.3 (2.7) 11,064 =3k — 44k
Self-esteem 18.4 (6.1) 10,937 Ok .08#F*
Conduct disorder 79 (2.3) 11,021 AR ASEE
Peer delinquency 6.6 (2.7) 11,045 52k AT
lllicit drug use past 30 days 4.5 (2.2) 10,932 4Gk A6HFE
Lifetime use of illicit drugs 125 (7.2) 10,938 AQHE .35k
Nonviolent delinquency 4.8 (2.5) 10,676 — 59#kk
Violent delinquency 11.9 (6.3) 10,607 SgE —
sy < 001,
Table 2. Correlations Between the Predictor Variables

I 2 3 4 5 6 7 8 9
ADHD symptoms — Ak Gk =22k Kyioo AT .33k 207k 23k
Emotional lability — — 56k -.0l 52k 28HHk ko L2k 7k
Anger — — — —. 22Kk .38k A0 Kyioo 7k gk
Violent attitudes — — — — —.Q9FRE = 37wk s 1 OOV L Lo ) Lo
Self-esteem — — — — — g L4 R e
Conduct disorder — — — — — — Y koo .38 AQRE
Peer delinquency — — — — — — — 40wk 35wk
lllicit drug use past 30 days — — — — — — — — BTk
Lifetime use of illicit drugs — — — — — — — — —
skp < 001
Table 3. Differences on the Nonviolent and Violent Delinquency Scales Between Those Currently on ADHD Medication Versus Not
Currently on ADHD Medication

On medication for ADHD No medication for ADHD
M (SD) n M (SD) n t Cohen’s d

Nonviolent delinquency 74 (6.7) 351 4.7 (2.2) 10,245 19.9%%* .54
Violent delinquency 18.5 (15.0) 345 11.6 (5.6) 10,199 20.3%%F 6l

kp < 001

drug use were added in Block 4. The four blocks made it
possible to study the effects of three different sets of factors
after controlling for age and gender: (a) current ADHD
symptoms and ADHD medication status, (b) emotional/
psychological risk factors (i.e., variables related to unsta-
ble mood and anger, violent attitudes, and poor self-
esteem), and (c) behavioral risk factors (i.c., variables related
to CD, peer delinquency, and illicit drug use in past 30
days).

Tables 4 and 5 show the results with regard to the mul-
tiple regressions for nonviolent and violent delinquency, as
the two outcome variables, respectively. The predictor vari-
ables explained 39.7% of the variance in nonviolent delin-
quency and 40.6% of the variance in violent delinquency,
which represent large effect sizes.

For nonviolent delinquency, adding ADHD to the regres-
sion after age and gender increased the amount of variance
explained by 8.2%, the emotional/psychological variables
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Table 4. Hierarchical Regressions With the Nonviolent Delinquency Scale as the Dependent Measure

Block | Block 2 Block 3 Block 4
General delinquency B t B t B t B t
Age -.07 =7.46%FF -.07 =7.03%  -06 =5.93%  -06 —7.68%%*
Gender -.16 —16.417%F*¢ -.15 =16.17%  -08 =754 -0l -1.06
On ADHD medication — — .12 12.79%¥* Ny |17 1% .04 4.64%¢
ADHD symptoms — — 24 24.74%% .14 12,475 .0l 1.44
Emotional lability — — — — .05 3.50%%F .0l 0.96
Anger — — — — .08 6.727F* .00 0.13
Violent attitudes — — — — =21 —19.83%¥* -.05 —4.84k*
Self-esteem — — — — -.02 -1.42 -.02 -2.51%
Conduct disorder — — — — — — A7 |6.53*+*
Peer delinquency — — — — — — .28 28.67%F*
lllicit drug use in past 30 days — — — — — — .30 33.74%FF
Adjusted R .031 113 .160 .397
R? Change .03 [ .0827#¢ 047+ 238wk
ANOVA (F value, df) 158.27 (2, 9990)*** 318.18 (4,9998)*+* 238.28 (8, 9984)*+* 600.13 (11,9981 )% *

*p <.05.%p < .0].%p < .001.

Table 5. Hierarchical Regressions With the Violent Delinquency Scale as the Dependent Measure

Block | Block 2 Block 3 Block 4
Violent behavior B t B t B t B t
Age -.12 —12.18%* =11 —=12.01%%* -.09 —10.67%+F -.10 —12.83%#*
Gender .25 —25.98%F  -24 —26.26%FF -.12 =1 1491+ -.07 —7.05%%*
On ADHD medication — — .14 14.43%+* 12 13.20%#+* .06 7.68%F*
ADHD symptoms — — 24 25.86%** A 10.027%+* .0l 1.44
Emotional lability — — — — .01 0.91 -.02 -1.33
Anger — — — — A7 15427 12 | 1.36%F*
Violent attitudes — — — — -32 —32.40%%* -.20 —=21.63%F*
Self-esteem — — — — -.04 =423k -.05 —5.46%¥*
Conduct disorder — — — — — — .14 [3.39%+*
Peer delinquency — — — — — — .16 16.66%+F
lllicit drug use in past 30 days — — — — — — .25 28.36%F*
Adjusted R® 074 .163 277 406
R? change 07 45% 088k 145 (1308
ANOVA (F value, df) 400.76 (2,9961)  484.68 (4, 9959)%k* 477.63 (8,9955)* 621.27 (11,9952)%
*p <.05.%p < 0. *p < .001.
added a further 4.7% to the variance, and the three behav- For violent delinquency, adding ADHD to the regression
ioral measures added a further 23.8% to the variance. In the after age and gender increased the amount of variance
final block, current illicit drug use (B = .30), peer delin- explained in violent delinquency by 8.8%, the emotional/

quency (p =.28), and CD (B = .17) were the strongest pre- psychological variables added a further 11.4% to the vari-
dictors of nonviolent delinquency followed by violent ance, and the three behavioral measures added a further

attitudes (B = —.05) and currently being on medication for 13.0% to the variance. In the final block, current illicit drug
ADHD (B = .04). There was also a significant (negative) use (P = .25), violent attitudes ( = —.20), peer delinquency
contribution of age in the final block (B = —.06). (B=.16), CD (p = .14), and anger ( = .12) were the stron-
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gest predictors of violent behavior followed by age
(B = —.10), being a male (B = —.07), currently being on
ADHD medication (f =.06), and low self-esteem (= —.05).

To specifically test the comorbid problem mediation
hypothesis, the two regression analyses were run again and
with the two ADHD measures entered in Block 4 instead of
Block 2. For both the nonviolent and violent delinquency
measures, ADHD contributed significantly to the variance
(p <.001), but this time the R* change to the overall variance
was less than 1% in contrast to more than 8% when entered
before the comorbid measures. These findings are consistent
with the comorbid problem mediation hypothesis.

Discussion

The nonviolent and violent delinquency scales correlated
significantly with all the predictor measures. CD, peer
delinquency, and illicit drug use were most strongly associ-
ated with offending (medium to large effect size), whereas
the lowest correlations were found for self-esteem and
emotional lability (small effect size). Taken together, the
predictor variables explained 39.7% of the variance in non-
violent delinquency and 40.6% of the variance in violent
delinquency, which represent large effect sizes.

It was hypothesized that ADHD would contribute sig-
nificantly to both nonviolent and violent delinquency but
that this relationship would be substantially mediated by
salient comorbid problems. Hierarchical multiple regres-
sions gave strong support for the comorbid problems medi-
ation hypothesis. After controlling for age and gender,
ADHD contributed 8.2% to the variance in nonviolent
delinquency and 8.8% in violent delinquency, but these
effects were almost completely mediated by the comorbid
measures. In fact, the incremental effect of adding ADHD
current symptoms and ADHD medication status in Block 4,
although significant in the model, was less than 1% for both
nonviolent and violent delinquency. This suggests that in
this age group (16-24 years), the relationship between
ADHD and delinquency is almost completely indirect
through associated problems, principally CD, peer delin-
quency, and illicit drug taking (i.e., behavioral risk
factors).

As far as the relationship between ADHD symptoms and
offending is concerned, the strong comorbid problems
mediation effect shows that ADHD does not directly explain
offending behavior, which corroborates the previous find-
ings of Mordre et al. (2011) and Satterfield et al. (2007).
With regard to predicting overall offending, there are likely
to be both independent and joint (interaction) effects with
regard to the four key predictors (ADHD, CD, peer delin-
quency, and illicit drug use). The large incremental effect of
adding the three behavioral predictors in the final regres-
sion block suggests their strong independent effect above
and beyond age, gender, ADHD, and dynamic emotional/

psychological risk factors. There may also be an important
interaction effect, but this was not specifically investigated
in the current study. For example, Sibley et al. (2011) found
that children with a combination of ADHD and CD had the
highest risk of earlier, variety, and severe offending.

The current findings highlight the important influence of
the associations with peer delinquents on offending. Having
delinquent friends strongly increases the likelihood of
delinquent behavior by adolescents (Farrington et al., 2009).
In the final regression models, this contributed more to the
variance in offending than CD. This supports the findings of
Keenan et al. (1995) on the importance of exposure to devi-
ant peers for boys’ engagement in disruptive and delinquent
behavior. Keenan and colleagues found no significant mod-
erating effects of ADHD on peer influence. This is unex-
pected because offenders who are symptomatic for ADHD
are more compliant in their temperament than other offend-
ers (Gudjonsson, Sigurdsson, Einarsson, Bragason, &
Newton, 2008), which may make them particularly suscep-
tible to peer influence. In the present study, ADHD symp-
toms correlated significantly with peer delinquency with a
moderate effect size (= .33).

The extent of current illicit drug use (i.e., past 30 days)
was the single best predictor of nonviolent and violent
delinquency. It suggests that drug use is an important path-
way into both nonviolent and violent delinquency. The find-
ings support the argument put forward by Retz and Rosler
(2009) that substance use problems are influential in
explaining offending behavior related to ADHD. Young et al.
(2011) showed clear evidence of heroin use and ADHD
symptoms in the persistence of offending among prisoners.
They argued that there is an urgent need to treat the drug
addiction and ADHD symptoms to reduce offending among
the most persistent offenders. The present findings argue for
early substance use intervention to prevent persistent
offending. Further research also needs to be done on the
role of peer delinquency to improve our understanding of
the mechanisms involved and how these may be addressed
to reduce offending. Importantly, CD, peer delinquency,
illicit drug use, and offending are all correlated with medium
to large effect sizes, and these are the factors that have the
most direct effect on violent and nonviolent delinquency.

It was further hypothesized that ADHD and the dynamic
emotional/psychological risk factors would contribute more
to the variance in violent delinquency than general offend-
ing due to their more reactive nature (Retz & Rosler, 2010).
The findings were not strongly supported for ADHD (i.e.,
its contribution to the variance was only marginally higher
for violent than nonviolent offending after adjusting for age
and gender), but multiple regressions showed that the rela-
tive contributions of the predictor variables were rather dif-
ferent for the two outcome measures. As expected, the
emotional/psychological measures (particularly violent atti-
tudes and anger) contributed more to the variance in the
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violent than nonviolent delinquency outcome measures.
The findings corroborate those of Unnever et al. (2006)
who found that violent attitudes are relevant to both general
offending and violent offending, but tend to be more
strongly associated with violent crimes. More recently,
Gudjonsson, Sigurdsson, Skapatdottir, & Helgadottir (2011)
found that violent attitudes predicted self-reported offend-
ing above and beyond personality disorder. In the present
study, it was assumed that the items making up the violent
delinquency scale reflected reactive rather than proactive
behavior. This may not necessarily be the case, because dis-
tinguishing reliably between reactive and proactive violent
offending is a subtle process that probably requires inde-
pendent rating scales (Retz & Rosler, 2010).

It was argued in the “Introduction” section that both the
self-control theory of crime and social learning theory are
important in explaining offending. How do these respective
theories explain the current findings? Social learning theory
seems to explain best the relationship of peer delinquency
with nonviolent and violent delinquencies. Within social
learning theory, peers are important because they function
as powerful models of behavior (Spiropoulos, 2010). Warr
(2010) argued that young persons may copy the delinquent
behavior of their peers (e.g., smoking, drug taking, theft)
through imitation, observation of how other people’s behav-
ior is rewarded (vicarious reinforcement), and financial and
psychological reward (direct reinforcement). What about
support for self-control theory? The impact of poor self-
control on offending in the present study may be broader
and more pervasive than social learning theory and include,
for example, an aspect on maladaptive coping (Young,
2005). Unfortunately, there was no direct measure of self-
control in the current study. However, the finding of
Unnever et al. (2003) that the effect of ADHD on delin-
quency is largely mediated through low self-control sug-
gests that the current ADHD symptoms may be largely
mediated by aspects of low self-control, perhaps when com-
bined with CD and anger problems. In addition, the associa-
tion found in the current study between CD and offending is
likely to be partly explained by low self-control (Gibson,
2010).

The findings show that current ADHD symptoms and
being on medication for ADHD are significant predictors of
both nonviolent and violent delinquency with low to
medium effect sizes. The largest effect size was found for
those currently on medication for ADHD (medium effect
size). This most likely reflects that participants who were
taking medication for ADHD have greater severity of symp-
toms and functional impairment. The results corroborate
findings from the United Kingdom (Langley et al., 2010)
and the United States (Barkley, Fisher, Smallish, & Fletcher,
2006; Biederman et al., 2006) suggesting that diagnosing
and treating ADHD with medication may be insufficient to

prevent persistent functional impairments. However, it is
not clear whether these findings reflect poor clinical prac-
tice rather than a lack of efficacy of the medication (i.e., it
is possible that the treatment had not been optimized among
the medicated participants). Irrespective of this, it is likely
that psychological intervention is required, either in combi-
nation with ADHD medication or instead of medication, to
address these issues (Emilsson et al., 2011; Young, Misch,
et al., 2011; Young & Ross, 2007). Furthermore, the early
identification of persistent disruptive behavior in school
may suggest undiagnosed behavioral difficulty associated
with ADHD and/or CD, and school exclusion could repre-
sent an important opportunity to detect such difficulties and
manage them (O’Regan, 2010, Young, in press).

The strengths of the study are the large sample size, it
being a highly representative sample for an entire country,
using two offending measures that distinguish between
nonviolent and violent delinquency, and using a range of
salient predictor variables involving both behavioral and
dynamic emotional/psychological risk factors. This is a
very large national epidemiological study, and it is likely
that the findings will generalize to other countries, includ-
ing the United States and the United Kingdom. The findings
are consistent with previous studies from other countries in
terms of overall rate of ADHD screening symptoms (5.2%),
associations between the outcome and predictor variables,
and the important role of ADHD medication status as a vul-
nerability factor to the severity of their condition. Those on
medication are likely to have a history of more severe
symptoms and functional impairment than those identified
by the screens.

The study has a number of limitations. First, there is cau-
tion warranted in that some of the findings may be exagger-
ated due to the exclusive reliance of self-report for all
measures in the current study. Second, ADHD status was
determined using current ADHD screening symptoms and
ADHD medication status. Therefore, the effects of child-
hood symptoms that have fully remitted cannot be deter-
mined. Third, the effects of ADHD were investigated in a
study of healthy students where only 5.2% of the partici-
pants self-reported ADHD, many of whom may have been
subthreshold of a clinical diagnosis (Young & Gudjonsson,
2008). Compared with clinical samples, this relatively low
rate of ADHD symptoms in an epidemiological sample may
have weakened the relationship of ADHD with offending
and substance use. It is possible that the direct effect of
ADHD on offending would be stronger in a clinically diag-
nosed sample. Fourth, this is a cross-sectional study, and
longitudinal research is needed to explore causative
mechanisms.

What the current findings do not tell us is the early influ-
ence of ADHD in substance use, peer relationships, and
offending. In spite of these limitations, the current findings
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show powerful and robust effects and add substantially to
the existing literature. The conclusion is that the effect of
current ADHD on offending is primarily indirect via sub-
stance use, CD, peer delinquency, and violent attitudes.
Future research needs to investigate to what extent the rela-
tionship between these predictors and offending, individu-
ally or in combination (interaction effects), is mediated by
low self-control in accordance with general theory of crime
(Gottfredson & Hirschi, 1990).
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