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I N TRODUC TION

Disruptive behavior in adolescents is both common and 
costly, especially considering the risk of further development 
of problems into adulthood if left unidentified and untreated 
(Cohen & Piquero, 2009; Foster et al., 2005). In addition to 
the societal costs, disruptive behavior can be a burden on 
classrooms, families, and the children performing it them-
selves. The term disruptive behavior describes a broad range 
of behaviors and can be defined in terms of psychiatric di-
agnoses such as attention- deficit/hyperactivity disorder 
(ADHD) and disruptive behavior disorders (DBDs), like 
conduct disorder (CD), and oppositional defiant disorder 
(ODD; American Psychiatric Association, 2013), as well as in 
terms of externalizing behaviors like drug abuse and illegal 
behavior like delinquency (Tremblay, 2010). Individuals with 
ODD show disobedient behavior, deviance against author-
ity figures, and emotion dysregulation whereas individuals 
with CD show more callous– unemotional traits and antiso-
cial, rule breaking, and aggressive behavior; ODD is often 

considered a milder variant or precursor of CD (Loeber & 
Farrington, 2000). ADHD is characterized by hyperactivity, 
attention problems, and impulsivity. Although ADHD is not 
considered a DBD, the comorbidity with CD and ODD is in-
credibly high and indicative of more problematic behavior 
(Nordström et al., 2013). Research suggests that a majority of 
those with CD or ODD have comorbid ADHD and reversely 
up to 50% of those with ADHD have CD or ODD (Kutcher 
et al., 2004). Various treatments for DBDs and delinquency 
are available, mostly in the form of school-  or family- focused 
interventions, which show long- term effectiveness in both 
decreasing disruptive behavior and costs (Dopp et al., 2017; 
Sawyer et al., 2015; von Sydow et al., 2013). However, early 
identification of youth at risk for developing disruptive be-
havior is needed so that they can be referred to such pro-
grams and reap the benefits (Arango et al.,  2018; Kutcher 
et al., 2004).

Timely prevention and intervention are particularly im-
portant considering the prevalence and development of dis-
ruptive behavior across the life span. First, DBDs are among 
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the most common diagnoses in child and adolescent mental 
healthcare (Nordström et al., 2013). Second, in terms of de-
linquency, the adolescent period is of particular interest as 
well, because the prevalences for many forms of delinquency 
are at their peak then (Moffitt, 1993). Delinquent behavior 
has also been linked to CD, ODD, and ADHD, with CD being 
the most important predictor of offending behavior that 
develops into adulthood (Byrd et al.,  2012). Furthermore, 
the development of disruptive behaviors is marked by a 
high amount of continuity (Farrington et al., 2009; Keenan 
et al., 1998). In terms of clinical disorders, a DBD, and es-
pecially CD, is indicative of later antisocial personality dis-
orders (Loeber et al.,  2002). Moreover, early onset is often 
indicative of a worse prognosis. In children with an onset 
in preadolescence, delinquent behavior has been linked to 
a two-  to threefold increase in the chances of developing 
chronic serious and violent offending in adulthood, when 
compared with children with an onset after age 13 (Loeber 
& Farrington, 2000). Because of the high prevalence of dis-
ruptive behavior in this developmental period and potential 
continuity thereafter, screening in adolescence is particu-
larly important for preventive efforts.

Currently, one of the most widely used screening in-
struments for mental health in children and adolescents 
is the Strengths and Difficulties Questionnaire (SDQ; 
Goodman,  1997). SDQ scores can be based on self- report, 
parent report, teacher report, or any combination of these. 
Advantages of this screener are the short duration, it takes 
about 5 min to complete, and the combination of positively 
and negatively formulated items. It results in a total score, 
indicative of general emotional and behavioral problems, 
and five subscale scores: emotional symptoms, conduct 
problems, hyperactivity/inattention, peer problems, proso-
cial behavior. A wealth of studies support the reliability and 
validity of the original SDQ as a screener for child psycho-
pathology in the general population (Achenbach et al., 2008; 
Goodman, 2001; Goodman et al., 2003, 2010; Goodman & 
Goodman,  2009). In addition to using the SDQ total and 
subscale scores, research is increasingly investigating the 
SDQ dysregulation profile (SDQ- DP) scoring method. The 
profile is derived from the dysregulation profile on the 
Child Behavior Checklist and measures dysregulation of af-
fect, thoughts, and behavior (Holtmann et al., 2011). So far, 
studies have found that high dysregulation profile scores 
are related to a higher likelihood of ODD, CD, and ADHD 
and are indicative of higher severity and more dysfunction 
(Caro- Cañizares et al.,  2017; Deutz et al.,  2018; Holtmann 
et al.,  2011). However, more research is needed to see how 
this way of scoring performs in comparison to total and sub-
scale scoring methods.

Although the psychometric properties of the SDQ in 
both universal prevention strategies and clinical settings 
have been addressed extensively, less is known about the use 
of this screener for populations at increased risk, that is for 
selective primary prevention efforts. The idea behind selec-
tive primary prevention is that screening in groups that are 
known to be at increased risk might be more efficient and 

effective (Arango et al., 2018). An example of this would be 
to target, screen, and offer treatment to children of parents 
with severe mental illness (SMI), who are at high increased 
risk of developing disruptive behavior and other mental 
health disorders. A recent meta- analysis showed that chil-
dren of parents with SMI (schizophrenia, bipolar disorder, 
major depressive disorder) had a 1.77 times higher risk of 
a developing any mental disorder before age 20 compared 
to children of parents without SMI, with the prevalence of 
any mental health disorder before age 20 being 57% (Rasic 
et al., 2013). Interventions in children of parents with mental 
illness have been shown to reduce mental health problems, 
including externalizing symptoms (Siegenthaler et al., 2012; 
Thanhäuser et al.,  2017). However, using the SDQ as a 
screening tool in a selective primary prevention group like 
this might lead to different psychometric properties, because 
a selection of children at risk was already made, and it begs 
the question if further selection by screening could still be 
beneficial.

Furthermore, the SDQ is increasingly being used in young 
populations that have conducted delinquent behavior, like 
youth who have started fires and youth in correctional facil-
ities, or those at high risk of delinquency, such as children of 
parents with a history of offending (Colins et al., 2013; Lambie 
& Krynen, 2017; Whitten et al., 2019). Similar to children of 
parents with SMI, these samples might also be considered se-
lective primary prevention and intervention targets, because 
mental health problems are known to be increased in youths 
in the community that have conducted delinquent behavior, 
adolescents in correctional facilities, and children of par-
ents with a history of offending (Atilola et al., 2018; Casswell 
et al.,  2012; Whitten et al.,  2019). In addition to the lack of 
knowledge on the psychometric properties of the SDQ in such 
settings, little is known about the predictive ability of the SDQ 
with regard to delinquency outcomes. Some studies have been 
conducted. Bailey and Tarbuck (2006) reviewed screeners for 
mental health in youth who had committed a crime, includ-
ing the SDQ, and concluded that predictive values were bet-
ter than chance, but not ideal. Paalman et al. (2011) studied a 
sample of 140 boys with a Dutch– Moroccan background and 
found a distinction could be made between a group defined 
as one- time offenders, boys with a registration from the police 
before age 12, and controls, boys without such a police regis-
tration, based on a clinical score on the emotional symptoms 
subscale of the parent- report or self- report SDQ. However, 
Colins et al. (2013) found that self- report SDQ subscale scoring 
method did not predict future violent offending and weakly 
predicted property offending in 444 adolescents in correc-
tional facilities (mean age 16.65 years) from Dutch, Moroccan, 
and Surinamese origin and the authors conclude that the SDQ 
should not be used for assessing risk of future violence. Lambie 
and Krynen  (2017) studied 57 adolescents aged 13– 17 years 
and found that adolescents that started fires had a higher risk 
of clinical scores on the conduct problems and hyperactivity/
inattention scales than typically developing secondary school 
students. Combined, these results suggest that the predictive 
ability of the SDQ might vary per subscale and for different 
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types of delinquency, such as violent, property, and vandalism 
or public order delinquency. Considering these mixed findings 
on the predictive ability of the SDQ with regard to delinquency, 
studies with larger sample sizes, using multiple informant in-
formation, and considering various types of delinquency are 
needed to strengthen conclusions.

The current study investigated the Dutch self- report ver-
sion of the SDQ for ages 11– 17 (sometimes referred to as 
“adolescent version” or “youth version” [SDQ- Y]). Regarding 
this version, recent studies have investigated its psychomet-
ric properties in community and clinical adolescent samples, 
reporting acceptable convergent, discriminative, and con-
current criterion validity, and support for its norm- scores 
and five- factor structure, but also a six- factor structure with 
the positively formulated items as separate factor (Vugteveen 
et al., 2018, 2020, 2021). However, in terms of looking at dis-
ruptive behavior outcomes, these studies included either 
clinician outcome ratings or self- report questionnaires sepa-
rately and looked at cross- sectional associations (concurrent 
criterion validity) rather than longer term predictions (pre-
dictive criterion validity). Furthermore, clinicians were not 
blinded to SDQ screening scores which may have influenced 
the results and DBDs were often treated as one outcome (e.g., 
ODD/CD). The current study aimed to further investigate 
the value of the Dutch self- report SDQ as a screener in ad-
olescents to predict disruptive behavior, including various 
types of delinquency, approximately 2 years after screening. 
In this paper, we use the term prediction to refer to the es-
timation of events that are measured at a later time point 
than the screening, that either have not yet occurred or have 
not yet been observed. The disruptive behaviors studied 
included CD, ODD, ADHD, comorbid ODD or CD with 
ADHD, serious delinquency, violent delinquency, property 
delinquency, and vandalism and public order delinquency. 
Multi- informant standardized measurements and clinical 
interviews were used to diagnose CD, ODD, and ADHD, 
as is generally recommended in child and adolescent psy-
chiatry to obtain a comprehensive assessment of behavior 
across multiple settings (Van Der Ende & Verhulst,  2005). 
Interviewers in our study were blind to the SDQ scores, so 
that knowledge of screening did not influence the outcomes. 
Therefore, our study addressed some of the limitations of 
previous studies. Furthermore, we aimed to compare the 
performance of three scoring methods: total, subscale, and 
dysregulation profile scoring. A third aim was to investigate 
the performance of the SDQ in selective primary prevention 
strategies, by comparing the psychometric properties of the 
SDQ between adolescents of parents with and without SMI.

M ETHOD

Study design

The current study used data from the iBerry study, a pro-
spective population- based cohort study on adolescents at 
high risk of psychopathology; the study design is discussed 

in detail, including descriptions regarding statistical power, 
participant exclusion, and representativeness of the sam-
ple, by Grootendorst- van Mil et al. (2021). The iBerry study 
was designed to investigate the transition from subclinical 
symptoms to psychiatric disorders. In a larger area (includ-
ing rural and urban regions) in the Netherlands, adolescents 
in the first year of high school between 2014 and 2016 com-
pleted the SDQ as part of a health screening by the Centre 
for Children and Families. From these 16,736 adolescents 
aged 12– 14 years, a selection was made based on SDQ score. 
All top 15% scoring adolescents (cut- off: girls >14, boys >13) 
and a random sample of the lower 85% scoring adolescents 
were selected, with a 2.5:1 ratio favoring high- scoring ado-
lescents, to create a cohort at high risk of emotional and 
behavioral problems with sufficient power to study the less 
common outcomes. Adolescents could not participate if they 
were already participating in another local cohort study, 
refused the information leaflet, could not be contacted, 
or simply declined. At the first cohort measurement (T0) 
conducted between September 2015 and 2019, 1022 adoles-
cents participated (728 high- scoring and 294 lower scoring 
adolescents, 54% response rate) usually accompanied by a 
parent or primary caregiver. Adolescents and (accompany-
ing) parents or caregivers provided informed consent and 
completed interviews, questionnaires, and biological meas-
urements. Adolescents received a small monetary compen-
sation. The study team was blind to screening status. The 
current study uses data from all 1022 adolescents in the 
high- risk cohort who participated in the screening stage 
and the first cohort measurement, on average 1.9 years after 
screening (SD = 0.84). The Medical Ethical Commission of 
the Erasmus Medical Center, Rotterdam, approved the study 
protocol (MEC- 2015- 007).

Measurements

Demographic characteristics

The demographic characteristics of adolescents and ac-
companying parents were obtained. Educational level of 
the adolescent was coded as secondary pre- vocational ed-
ucation (VMBO), secondary general education (HAVO), 
or pre- university education (VWO). Educational level of 
the parent was based on the highest obtained diploma 
as lower (primary school or secondary pre- vocational 
training; corresponding to up to 12 years of education), 
intermediate (vocational training, secondary general or 
pre- university education; corresponding to about 13– 
15 years of education), or higher (higher or academic edu-
cation; corresponding to 16 or more years of education). 
For adolescents and parents, we used the country of birth 
of the participant and their parents as indicator of cultural 
and geographic background and proxy of ethnic back-
ground (Stronks et al.,  2009). Cultural and geographic 
background was coded into three groups: Dutch, other- 
Western, and non- Western. A Dutch background was 
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based on the participant and both parents being born in 
the Netherlands; a Western background on the participant 
or their parent being born in Europe (excluding Turkey), 
North America, or Oceania; and a non- Western back-
ground on the participant or their parent being born in 
Africa, Latin America, or Asia. If both parents were born 
abroad, the mother's country of birth was given priority.

Strengths and difficulties questionnaire

The Dutch translation of the youth self- report SDQ (Van 
Widenfelt et al.,  2003) was used to screen for emotional 
and behavioral problems. It consists of 25 statements that 
measure five subscales, namely emotional symptoms, 
conduct problems, hyperactivity/inattention, peer prob-
lems, and prosocial behavior, with five items per subscale. 
Answers can be scored as not true (0), somewhat true (1), 
or certainly true (2); items 7, 11, 14, 21, and 25 are reverse 
coded. A total score is calculated by adding four subscale 
scores, excluding prosocial behavior. Higher scores indi-
cate a higher risk of psychopathology. In addition to the 
total and subscale scoring, five items were summed to ob-
tain the dysregulation profile score (Holtmann et al., 2011): 
restlessness (2), worrying (8), fighting (12), sadness (13), and 
stealing (22). The Dutch self- report SDQ was found to have 
satisfactory psychometric properties in a community sam-
ple of 562 children and adolescents, with support for its 
five- factor structure, acceptable internal consistency and 
test– retest stability, and good concurrent validity (Muris 
et al., 2003).

Psychiatric diagnoses

The diagnoses of CD, ODD, and ADHD were deter-
mined based on multi- informant assessment using the 
clinical interview outcomes of the Mini- International 
Neuropsychiatric Interview for Children (MINI- KID) 
and standardized assessment outcomes of the Achenbach 
System of Empirically Based Assessment (ASEBA) self-  
and parent- report instruments. By combining assessments 
from multiple informants, information about a wide range 
of disruptive behaviors and across different settings was 
obtained (Van Der Ende & Verhulst,  2005). An adoles-
cent was diagnosed with ODD, CD, or ADHD if one of 
the three informants indicated that the psychiatric disor-
der was present. Finally, combining the multi- informant 
ODD, CD, and ADHD outcomes, a comorbid diagnosis 
(ODD/CD + ADHD) was set if ODD or CD was present 
with ADHD.

MINI- KID

The MINI- KID is a relatively short, semistructured clini-
cal interview to determine psychopathology in children 

and adolescents (Sheehan et al., 2010); the Dutch transla-
tion was used by well- trained research assistants with a 
background in psychology, pedagogical sciences, or medi-
cine (Bauhuis et al., 2013). It consists of 23 modules that 
correspond to DSM- IV diagnostic categories. The CD, 
ODD, and ADHD outcomes were scored dichotomously 
based on symptoms experienced in the past 6 months 
leading to significant dysfunction. The original MINI- 
KID showed substantial to excellent convergent validity, 
substantial sensitivity, substantial to excellent specificity, 
and good to excellent interrater and test– retest reliability 
(Sheehan et al., 2010).

ASEBA

The Youth Self Report form (YSR 11– 18) and the Child 
Behavior Checklist (CBCL 6– 18) of the ASEBA were used 
to measure ODD, CD, and ADHD problems over the past 
6 months using the DSM- oriented scales (Achenbach 
et al., 2008). The ODD scale consists of five items in both 
the YSR and CBCL, the ADHD scale of seven items, and 
the CD scale has 15 items in the YSR and 17 in the CBCL. 
A diagnosis on ODD, CD, and ADHD was scored (yes/no) 
using the clinical cutoff, which differs per scale and by 
sex and represents scores in the 98– 100th percentile of the 
norm group. The DSM- oriented scales have good internal 
consistency and good test– retest reliability (Achenbach 
et al., 2008).

Self- report early delinquency (SRED)

Delinquency in the past 6 months was measured using a 
Dutch adaptation (van der Laan et al., 2010) of the SRED 
(Moffitt & Silva,  1988). Adolescents were interviewed on 
how often they performed a wide range of antisocial and 
delinquent behaviors, such as stealing, vandalism, and 
violence: never, once, two to three times, four to six times, 
seven times or more. In accordance with van der Laan 
et al. (2010), items that did not concern criminal behavior 
were excluded (e.g., truancy and substance use). One more 
item (hitting someone at home) was removed because relia-
bility analyses indicated that it did not fit the scale and that 
seemed theoretically plausible. It contained 23 items; item 
prevalences are presented in Table  S1. A total score was 
calculated based on item seriousness and frequency, with 
higher scores indicating more delinquency. Additionally, 
we categorized different types of delinquency based on the 
Statistics Netherlands (2011) standard crime classification, 
resulting in violent, property, and vandalism and public 
order delinquency subscales. The primary delinquency 
outcome was binary, with the highest 10% total scorers 
categorized as serious delinquents and the rest as minor 
or nondelinquents. van der Laan et al.  (2010) found that 
the SRED showed good internal consistency and construct 
validity.
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MINI- PLUS

The MINI- PLUS, the adult version of the MINI- KID in-
terview, assessed in Dutch, was used to determine SMI 
in accompanying parents (van Vliet & de Beurs, 2007). It 
consists of 26 modules that correspond to DSM- IV diag-
nostic categories. A form of SMI was considered present if 
there was any lifetime diagnosis in the following modules: 
depressive disorder, bipolar disorder, or psychotic disor-
der. The MINI- PLUS has good to very good sensitivity and 
specificity, and good inter- rater and test– retest reliability 
(Lecrubier et al., 1997).

Analytic strategy

First, sample characteristics, interrater agreement, and 
prevalences of outcomes are reported. Interrater agreement 
based on the dichotomous variables was assessed using 
Cohen's Kappa and interpreted as: ≤0 poor, 0.01– 0.20 slight, 
0.21– 0.40 fair, 0.41– 0.60 moderate, 0.61– 0.80 substantial, 
and 0.81– 1.00 almost perfect (Landis & Koch, 1977). Next, 
the SDQ internal consistency was assessed using Cronbach's 
α and the average inter- item correlation (IIC). Internal con-
sistency was interpreted as Cronbach's α <.5 as unacceptable, 
≥.5 and <.6 poor, ≥.6 and <.7 questionable, ≥.7 and <.8 ac-
ceptable, ≥.7 and <.8 good, and above .9 excellent (Mallery 
& George, 2003). IIC was considered adequate between .15 
and .5, indicating related items but no redundancy (Clark & 
Watson, 1995). To study the predictive validity of the SDQ 
total score, subscale scores, and dysregulation profile, logis-
tic regressions and receiver operating characteristic curves 
(ROC curves) were examined for psychiatric diagnoses and 
serious delinquency. Area under the curve (AUC) was in-
terpreted as 0.7– 0.8 acceptable, 0.8– 0.9 excellent, and ≥0.9 
outstanding (Hosmer et al.,  2013); unpaired comparisons 
based on the method of DeLong were conducted (DeLong 
et al., 1988). For the continuous violent, property, and van-
dalism or public order delinquency outcome variables, linear 
regression was used. To investigate the predictive validity in 
adolescents of parents with and without SMI, main effect 
and interaction terms were added to the logistic regression 
models. Age and sex were considered potential covariates 
(Holling et al.,  2008); therefore, sensitivity analyses were 
conducted in the same way as the SMI analyses. An α of  .01 
was used as a cutoff to adjust for multiple testing. SPSS V.25 
and the R packages “MICE” and “pROC” were used for 
analyses (IBM Corp, 2017; Robin et al., 2011; Van Buuren & 
Groothuis- Oudshoorn, 2011).

Multiple imputation

Of all relevant variables, a maximum of 5.8% of values 
was missing. Adolescents' sex, age, and SDQ variables 
had no missing values. Measures of interest had the fol-
lowing amounts of missing values: demographics data 

(0.0%– 11.7%), MINI- KID diagnoses (5.2%), MINI- PLUS di-
agnoses (10.7%), SRED (5.7%), YSR (5.2%– 5.5%), and CBCL 
scores (11.9%). Missing values resulted mainly from declined 
interviews or unreturned questionnaires. We assumed these 
values were missing at random; that is missingness was as-
sumed to be related to measured covariates and outcomes. 
For example, adolescents and parents with more social eco-
nomical strain might have more unreturned questionnaires. 
For sum scores, when 75% of the items were valid, the aver-
age item score on valid items was multiplied by the number 
of items in the scale to estimate scores. Missing values after 
these calculations were handled by multiple imputation. 
Five imputed datasets were created under fully conditional 
specification (FCS) with 1000 iterations per chain. Scale 
variables were imputed based on predictive mean matching 
(PMM) and binary variables based on logistic regression. 
Outcome variables could be imputed because auxiliary vari-
ables were available: binary indicators of alcohol, smoking, 
and illicit drug use of the adolescent, brief symptoms inven-
tory (BSI) subscale scores, and standardized assessment of 
personality— abbreviated scale (SAPAS) total score for par-
ents. Regression coefficients were pooled across imputa-
tion sets automatically, based on Rubin's rules which take 
into account both within and between imputation variance 
(Rubin,  2004). For the Χ2 tests, Nagelkerke's R2, and AUC 
values, which were not pooled automatically, median values 
were reported (Marshall et al., 2009).

R E SU LTS

Sample characteristics

Data from 1022 adolescents were inspected; see Table 1 for the 
sample characteristics. Boys and girls participated equally. 
Adolescents' average age at baseline was 15.0 (SD = 0.9) years 
old, most were in pre- vocational education and had a Dutch 
cultural and geographical background. Accompanying par-
ents were most often mothers, intermediate to highly edu-
cated, and of Dutch cultural and geographical background. 
In terms of demographics, the only difference between girls 
and boys was that girls were more often accompanied by 
their mother than boys (χ2 (1) = 15.28, p < .001).

Agreement between raters for 
psychiatric outcomes

The inter- rater reliabilities between adolescent (YSR) and 
clinical interviewer (MINI- KID) were slight to fair for all 
outcomes (κ range: 0.16– 0.29), fair for adolescent– parent (re-
spectively YSR and CBCL, κ range: 0.16– 0.23), and slight to 
fair for parent– interviewer (respectively, CBCL and MINI- 
KID, κ range: 0.09– 0.20). Looking at agreement per out-
come, ADHD and ODD agreements were fair (respectively, κ 
range: 0.16– 0.29; κ range: 0.10– 0.21) and CD agreement was 
slight to fair (κ range: 0.09– 0.28).
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Prevalences of disruptive behavior and 
comorbidity

Based on the pooled data, the prevalences of diagnoses in 
the current sample of high- risk adolescents were 9.5% ODD, 
8.2% CD, 27.2% ADHD, 8.4% ODD/CD + ADHD, and 9.9% 
serious delinquents (resulting from the highest 10% opera-
tionalization); see Table 2. Most diagnoses resulted from the 
diagnostic interviews (8.6% ODD, 7.5% CD, 19.4% ADHD), 
next from self- report (1.2% ODD, 2.1% CD, 10.0% ADHD), 
and finally from parent- reported assessment (1.1% ODD, 

0.5% CD, 7.9% ADHD). As expected, comorbidity was com-
mon. Adolescents with ODD often also had CD (37.9%) and 
the majority of adolescents diagnosed with ODD and CD had 
comorbid ADHD (respectively, 68.0% and 56.5%). In terms of 
sex differences, girls more often received a diagnosis of ODD 
than boys, while boys were more often classified than girls as 
having CD and conducting serious delinquency. Delinquent 
behavior was also more common in adolescents with disrup-
tive behavior diagnoses, with a prevalence of 27.7% in those 
with ODD, 51.9% in those with CD, 19.8% in those with 
ADHD, and 35.3% in adolescents with ODD/CD + ADHD.

T A B L E  1  Sample characteristics of adolescents and accompanying parents by adolescent sexa.

Total sample N = 1022 Girls n = 522 Boys n = 500

Adolescent

Age at baseline in years, M (± SD) 15.0 (± 0.9) 15.0 (± 0.9) 15.0 (± 0.9)

Education level

Pre- vocational 48.7% 50.0% 47.3%

Secondary general 22.8% 24.4% 21.2%

Pre- university 19.3% 18.6% 20.0%

Undecided 9.2% 7.0% 11.5%

Cultural and geographic background

Dutch 77.5% 77.8% 77.2%

Other- Western 6.0% 6.2% 5.8%

Non- Western 16.5% 16.0% 17.0%

Parent

Age at baseline in years, M (± SD) 46.6 (± 5.7) 46.2 (± 5.8) 46.9 (± 5.5)

Sex, female 83.2% 87.8% 78.3%

Education level

Lower 19.1% 18.9% 19.3%

Intermediate 37.0% 36.7% 37.4%

Higher 33.4% 33.6% 33.2%

Other 10.5% 10.8% 10.1%

Cultural and geographic background

Dutch 76.4% 76.3% 76.5%

Other- Western 7.2% 7.8% 6.6%

Non- Western 16.4% 15.9% 17.0%

aResults based on non- imputed data.

T A B L E  2  Prevalences of disruptive behavior by adolescent sex and parental SMI- statusa.

Total sample, 
n = 1022 (%)

Girls, 
n = 522 (%)

Boys, 
n = 500 (%) χ2 test

Parents without SMI, 
n = 680 (%)

Parents with SMI, 
n = 342 (%) χ2 test

ODD 9.5 12.1 6.9 7.74* 7.9 12.9 7.72*

CD 8.2 5.7 10.8 8.81* 6.9 10.7 2.42

ADHD 27.2 27.8 26.5 0.30 24.2 33.0 8.73*

ODD/CD + ADHD 8.4 7.8 9.1 0.82 6.2 13.0 12.66**

Serious delinquency 9.9 5.3 14.6 25.27** 8.9 11.7 2.00

Abbreviation: SMI, severe mental illness.
aResults based on imputed data.
*p < .01, **p < .001.
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SDQ scores and internal consistency

The average SDQ total score in the overall sample was 14.67 
(SD = 5.46) and average subscale scores were as follows: emo-
tional symptoms (M = 3.93, SD = 2.47), conduct problems 
(M = 2.47, SD = 1.70), hyperactivity/inattention (M = 5.81, 
SD = 2.50), peer problems (M = 2.46, SD = 1.85), and prosocial 
behavior (M = 7.71, SD = 1.76). Males had lower scores on the 
prosocial behavior and emotional problems scales (respec-
tively, t (1020) = −8.74, p < .001 and t (1020) = −10.83, p < .001) 
and higher scores on the conduct problems scale than girls (t 
(1020) = 3.88, p < .001).

In this high- risk sample of adolescents, the SDQ total 
score had acceptable internal consistency (α = .66). The sub-
scales had poor to acceptable Cronbach's α's and accept-
able IIC (α = .47– .76; IIC = .15– .39), with the hyperactivity/
inattention scale performing best and conduct problems 
performing worst. The dysregulation scoring method had 
unacceptable internal consistency (α = .32; IIC = .08).

SDQ scores and disruptive behavior

Logistic regression was used to investigate associations of the 
SDQ total score, subscale scores, and dysregulation profile 
with disruptive behavior; see Table 3. In general, all scoring 
methods were predictive of all disruptive behavior outcomes. 
The total score was positively associated with all psychiatric 
diagnoses and serious delinquency, with the highest ORs for 
ODD and ADHD (respectively, OR = 1.18, p < .001, 95% CI 
[1.13, 1.24]; OR = 1.18, p < .001, 95% CI [1.14, 1.22]). These odd 
ratios indicate that for each point increase of the SDQ total 
score, the likelihood of the outcome, respectively, ODD and 
ADHD, was 1.18 times higher. The SDQ total score explains 
about 16% of the variance for ADHD and 11% for ODD, as 

indicated by the Nagelkerke's R2 values. Next, looking at the 
SDQ subscales, the conduct problems subscale in particu-
lar was positively associated with all disruptive behavior 
outcomes, with the strongest OR for CD (OR = 1.63, p < .001, 
95% CI [1.39, 1.90]). The hyperactivity/inattention scale was 
positively associated with all disruptive behavior outcomes 
except for CD and had a particularly high OR for ADHD 
(OR = 1.49, p < .001, 95% CI [1.37, 1.63]). The peer problems 
subscale predicted ADHD only. The emotional problems 
and prosocial behavior subscales were not associated with 
disruptive behavior outcomes. Finally, the dysregulation 
profile score was positively associated with all outcomes. 
However, the effect sizes of the dysregulation profile were 
low. For each outcome, the subscale model performed best 
and explained a considerable amount of variance in the out-
comes (Nagelkerke's R2 range: .13– .23).

Next, ROC curves were estimated for the three methods 
of scoring on each disruptive behavior outcome; for the sub-
scale scoring method, the most relevant subscale was used; 
see median ROC curves and AUC statistics in Figure  1. 
AUCs were compared using the DeLong method. For ODD, 
there were no significant differences between the scoring 
methods in terms of AUC. For CD, the conduct problems 
AUC was higher than the AUCs for the total score (p = .011) 
and dysregulation profile (p = .002). For ADHD, the hyper-
activity/inattention subscale model had a larger AUC than 
the dysregulation profile model (p = .003), but did not sig-
nificantly differ from the total score. For ODD/CD + ADHD, 
the difference in AUC for the three curves did not reach sta-
tistical significance. For the serious delinquency outcome, 
the conduct problems subscale AUC was larger than the 
total score AUC (p = .010) and the dysregulation profile AUC 
(p = .031). In short, the subscale scoring method performed 
best in terms of AUC as well. AUCs were all acceptable or 
slightly below acceptable.

T A B L E  3  Logistic regression results for the associations of SDQ on disruptive behaviora.

SDQ score

ODD CD ADHD ODD/CD + ADHD
Serious 
delinquency

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

TOT 1.18 (1.13– 1.24)** 1.11 (1.06– 1.16)** 1.18 (1.14– 1.22)** 1.15 (1.10– 1.21)** 1.10 (1.05– 1.15)**

χ2; R2 55.4**; .11 19.7**; .04 118.9**; .16 41.0**; .09 21.7**; .04

ES 1.04 (0.94– 1.14) 0.91 (0.82– 1.02) 1.02 (0.95– 1.09) 0.93 (0.83– 1.03) 0.92 (0.84– 1.02)

CP 1.33 (1.16– 1.53)** 1.63 (1.39– 1.90)** 1.16 (1.05– 1.28)* 1.39 (1.20– 1.60)** 1.48 (1.29– 1.70)**

HA 1.27 (1.13– 1.42)** 1.06 (0.95– 1.19) 1.49 (1.37– 1.63)** 1.32 (1.16– 1.49)** 1.15 (1.04– 1.28)*

PP 1.18 (1.04– 1.34) 1.03 (0.90– 1.19) 1.17 (1.07– 1.28)* 1.18 (1.02– 1.35) 0.98 (0.86– 1.11)

PB 1.04 (0.91– 1.18) 1.03 (0.90– 1.18) 1.09 (0.99– 1.20) 1.05 (0.91– 1.21) 0.99 (0.87– 1.13)

χ2; R2 70.72**; .14 67.64**; .15 179.65**; .23 71.83**; .16 67.01**; .13

DP 1.44 (1.27– 1.64)** 1.29 (1.13– 1.48)** 1.45 (1.31– 1.59)** 1.36 (1.19– 1.56)** 1.36 (1.19– 1.55) **

χ2; R2 31.91**; .07 13.85**; .03 70.82**; .10 21.11**; .05 23.06**; .05

Note: Significant odds ratio in bold. *p < .01; **p < .001.
Abbreviations: CI, Confidence Interval; CP, Conduct Problems; DP, Dysregulation Profile; ES, Emotional Symptoms; HA, Hyperactivity/Inattention; OR, Odds Ratio; PB, 
Prosocial Behavior; PP, Peer Problems; R2, Nagelkerke's R2; TOT, Total Score.
aResults based on imputed data.
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8 |   SPAAN et al.

SDQ scores and types of delinquency

Simple linear regression was used to study associations of 
SDQ total score, subscale scores, and dysregulation profile 
with types of delinquency; see Table 4. The total SDQ score 
was associated with all types of delinquency: violent, prop-
erty, and vandalism and public order. However, the predic-
tive effects were small, as evidenced by small coefficients and 
R2 values. Looking at the subscales, the conduct problems 
subscale was associated with all types of delinquency and ex-
plained more variance than the total score, ranging from 3% 
to 6%. The dysregulation profile score was associated with 
property and vandalism and public order delinquency, but 
not violent delinquency. Similar to the earlier models, the 
subscale scoring method had the best predictive validity; 

however, predictive effects were small for specific type of de-
linquency outcomes.

SDQ scores and disruptive behavior in 
adolescents of parents with SMI

About a third of all accompanying parents (33.5%) had ex-
perienced a form of SMI during their lifetime, with 30.8% 
reporting a depressive episode or disorder, 4.1% a bipolar dis-
order, and 4.9% a psychotic episode or disorder. In parents 
with a lifetime SMI, 15.3% reported multiple SMI diagnoses. 
The prevalences of ODD, ADHD, and ODD/CD + ADHD 
were higher in adolescents of parents with SMI than with-
out SMI; see Table  2. The prevalences of CD and serious 

F I G U R E  1  Median ROCs and AUCs with 95% confidence intervals for SDQ scoring method on disruptive behavior. Results based on imputed data. 
CP, Conduct Problems; DP, Dysregulation Profile; HA, Hyperactivity/Inattention; TOT, Total Score.
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   | 9SCREENING FOR DISRUPTIVE BEHAVIOR IN ADOLESCENCE

delinquency were higher in parents with SMI than without 
SMI in absolute terms, but these differences did not reach 
statistical significance.

To investigate if predictive validity differed between ado-
lescents of parents with and without SMI, the main effect of 
SMI and interaction terms with each subscale (e.g., of SMI 
status*conduct problems score) were added to the multiple 
logistic regression models presented earlier. Only the SDQ 
subscales were considered here, because this method per-
formed best in the overall sample. None of the interaction 
terms were statistically significant, indicating that the ORs 
for the SDQ subscales did not differ between adolescents of 
parents with and without SMI on any of the disruptive be-
havior outcomes.

Sensitivity analyses by sex and age

In a similar manner as for parental SMI, differences in 
predictive validity based on adolescents' sex and age were 
investigated by adding interaction terms to the multiple 
regression models with the SDQ subscales. None of the in-
teraction terms were significant, indicating that the ORs for 
the SDQ subscales did not differ by sex or age on any of the 
disruptive behavior outcomes.

DISCUSSION

The Dutch self- reported SDQ scores were related to dis-
ruptive behavior and delinquency measured on average 
1.9 years after screening (SD = 0.84) in this high- risk sam-
ple of adolescents. The internal consistency of the total 
and subscale scores ranged from poor to acceptable. These 
findings, with the conduct disorder and peer problems’ 
subscales showing the lowest internal consistency, are 

highly similar to those in Dutch and Belgian community 
samples (Muris et al., 2003; Van Leeuwen et al., 2006; Van 
Widenfelt et al., 2003; Vugteveen et al., 2021) and roughly 
similar to those of the original English self- report SDQ 
(Goodman,  2001). Poor Cronbach's alpha values could 
result from a low number of items, poor inter- relatedness 
between items or heterogeneous constructs (Tavakol & 
Dennick, 2011). Looking at the conduct problems subscale 
and considering it consists of only five items that target a 
wide range of behaviors (getting angry, doing as one is told, 
stealing, fighting, and lying or cheating), the lower alpha 
values make sense and likely underestimate the subscale 
reliability (Tavakol & Dennick, 2011). The conduct prob-
lems scale could also be inf luenced by social desirability 
bias, where adolescents may consider some behaviors (e.g., 
illegal behavior like stealing) less desirable to report than 
others, possibly resulting in less inter- item relatedness. 
Furthermore, Van Widenfelt et al. (2003) argue that a low 
level of awareness in adolescents regarding their conduct 
problems may cause underreporting and the authors sug-
gest multi- informant measurement, using the parent or 
teacher version in addition to the adolescent version, as a 
potential solution. The prevalences of ODD, CD, ADHD, 
and comorbid ODD or CD with ADHD were higher in the 
current high- risk sample than would be expected in com-
munity samples (Canino et al., 2010; Sayal et al., 2018), but 
the internal consistency and predictive validity of the SDQ 
were similar. Overall, comparing the predictive validity of 
the total SDQ total score, subscale scores, and the dys-
regulation profile scale, the subscale scoring method per-
formed best and showed the highest effect sizes and area 
under the curve values. As expected, the two most relevant 
subscales for disruptive behavior were conduct problems 
and hyperactivity/inattention. The conduct problems sub-
scale predicted all disruptive behavior outcomes, while the 
hyperactivity/inattention subscale predicted all outcomes 

T A B L E  4  Linear regression results of the associations of SDQ on types of delinquencya.

SDQ score

Delinquency type

Violent Property Vandalism/public order

b (95% CI) b (95% CI) b (95% CI)

TOT 0.04 (0.01– 0.06)* 0.07 (0.03– 0.10)** 0.03 (0.01– 0.05)**

F; R2 8.47*; .01 15.88**; .02 12.67**; .01

ES −0.04 (−0.11– 0.04) −0.04 (−0.12– 0.05) −0.04 (−0.08−−0.01)

CP 0.21 (0.11– 0.31)** 0.30 (0.17– 0.42)** 0.19 (0.13– 0.25)**

HA −0.01 (−0.08– 0.06) 0.06 (−0.02– 0.15) 0.03 (−0.02– 0.07)

PP 0.04 (−0.05– 0.013) −0.03 (−0.14– 0.08) −0.01 (−0.06– 0.04)

PB −0.06 (−0.16– 0.05) −0.10 (−0.23– 0.03) −0.03 (−0.09– 0.03)

F; R2 7.01 **; .03 10.77**; .05 13.64**; .06

DP 0.12 (0.03– 0.21) 0.22 (0.11– 0.33)** 0.10 (0.04– 0.15)*

F; R2 6.4; .01 15.6**; .02 11.25**; .01

Note: Significant coefficients in bold. *p < .01, **p < .001.
Abbreviations: CI, Confidence Interval; CP, Conduct Problems; DP, Dysregulation Profile; ES, Emotional Symptoms; HA, Hyperactivity/Inattention; PB, Prosocial Behavior; 
PP, Peer Problems; TOT, Total Score.
aResults based on imputed data.
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10 |   SPAAN et al.

except CD and specific types of delinquency. The AUC 
values for the conduct problems subscale predicting 
ODD and CD and the hyperactivity/inattention subscale 
predicting ADHD in this high- risk sample were similar 
to those found in a Dutch clinical sample of adolescents 
(Vugteveen et al., 2018); all subscale AUC values were con-
sidered acceptable except ODD which was slightly lower. In 
terms of delinquency, the SDQ total and subscale scoring 
methods predicted all types of delinquency. Furthermore, 
the conduct problems subscale was able to distinguish be-
tween serious delinquents and none or minor delinquents 
with similar predictive validity as for the psychiatric di-
agnoses. This is in contrast with some previous findings, 
where violent offending was not predicted by SDQ sub-
scales (Colins et al., 2013) and where the emotional symp-
toms subscale, but not the behavioral subscale, was related 
to delinquency (Paalman et al., 2011). However, it is in line 
with findings that the conduct problems subscale was re-
lated to property offending (Colins et al., 2013) and van-
dalism (Lambie & Krynen, 2017). Although the self- report 
SDQ subscale scores were associated with delinquency 
subtypes, we found only weak effect sizes. These small 
effects may explain mixed and null- findings in previous 
studies with smaller sample sizes, and beg the question 
whether meaningful prediction of specific types of delin-
quency is possible.

The SDQ- DP scale in the current study lacked internal 
consistency, which makes sense given the wide range of cog-
nitions and behaviors that the items measure. Regardless of 
this, higher dysregulation profile scores were related to all 
disruptive behavior outcomes except for violent delinquency. 
However, effect sizes were small even with severe problems 
such as the combined diagnosis of ODD or CD with ADHD 
and serious delinquency. It is possible that affect regulation is 
more effective in prediciting the severity of disorders and the 
amount of dysfunction caused by them, rather than predict-
ing the presence or absence of diagnoses (Caro- Cañizares 
et al., 2017; Deutz et al., 2018). Or it may predict other prob-
lems better than disruptive behavior, even though two of 
five items measure disruptive behaviors, that is, fighting and 
stealing. Another consideration is whether the scale items 
are indeed the best fit, as they were chosen on discriminant 
analysis based on parent report in reference to the CBCL- 
dysregulation profile (Holtmann et al., 2011). It could be the 
case that other items in the self- reported SDQ are more in-
formative of affective dysregulation. However, previously re-
ported findings suggest invariance across the self- report and 
parent- reported SDQ- DP (Deutz et al., 2018). More research 
on the predictive validity of the SDQ- DP in predicting sever-
ity and dysfunction in adolescents is recommended.

There was no evidence of differences in predictive valid-
ity between adolescents of parents with and without SMI or 
by adolescent's sex or age. In line with expectations, disrup-
tive behavior was more common in adolescents of parents 
with SMI than without SMI (Rasic et al., 2013; Siegenthaler 
et al., 2012; Thanhäuser et al., 2017). A limitation of our find-
ings is that SMI of only one parent was assessed, mostly the 

mother. Taking into account psychopathology in both par-
ents might lead to different findings. For now, results indi-
cate that even in settings with multiple indicators of being at 
high risk, in this case adolescents at risk of psychopathology 
with parental SMI, the SDQ subscale scores are predictive of 
disruptive behavior outcomes. Findings that the SDQ sub-
scales perform equally well across adolescents' sex and age 
are in line with most of the literature and norms for scoring 
(Achenbach et al., 2008; Goodman et al., 2003). Regardless, 
taking these factors into account seems sensible, because dif-
ferential effects have been reported in some studies (Holling 
et al., 2008; Muris et al., 2003).

Strengths and limitations

The current study has several important strengths. First, the 
study provides new insights about the predictive validity of 
the self- report SDQ for disruptive behavior outcomes using 
longitudinal data from a large sample of high- risk adoles-
cents. Where a lot of validation studies use cross- sectional 
data (e.g., Muris et al., 2003; Van Leeuwen et al., 2006; Van 
Widenfelt et al.,  2003), this study provides more informa-
tion over the predictive validity of the SDQ over a longer 
term by using follow- up data around 2 years after screening. 
Furthermore, the ability to predict delinquency was stud-
ied, for which literature has been scarce. The use of multi- 
informant measurement to assess psychiatric diagnoses is an 
important strength, because raters might complement each 
other's information and represent multiple settings (Van Der 
Ende & Verhulst,  2005). Considerable differences between 
informants in this study also indicated that this had clear 
added value and that diagnoses would have been missed if a 
single informant was used. Comorbidity between ODD, CD, 
and ADHD, which was highly prevalent, was taken into ac-
count specifically. Next, the clinical interviewers were blind 
to SDQ scores and selection status. Finally, missing data 
were handled with multiple imputation to prevent bias.

There were limitations as well. First, the disruptive be-
havior diagnoses were based on the positive result of at 
least one of three informants, which has merits in terms of 
considering different sources of information, but may have 
also lead to false positives. However, because most diagno-
ses resulted from the reliable and validated structured in-
terview conducted by trained interviewers with a relevant 
educational background, the bias is assumed to be small. 
Furthermore, the most stringent cutoff scores (clinical) of 
the ASEBA instruments were used, indicating a score above 
97% of the norm group and thus very serious behavior 
problems. Second, the design may be nonintuitive, because 
the SDQ was used to create a high- risk cohort in which its 
psychometric properties were then studied. A sample of 
adolescents at high risk for psychopathology could have 
been recruited in many different ways, for example, based 
on biological, social, or psychological risk factors (Arango 
et al.,  2018). For the iBerry study, the SDQ was used and 
its psychometric properties were not a primary goal of this 
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   | 11SCREENING FOR DISRUPTIVE BEHAVIOR IN ADOLESCENCE

cohort study. However, it is all the more efficient to use these 
gathered data to answer various research questions and even 
though this study has used the SDQ both for selection and 
for prediction, the results are still valid if we assume that the 
current sample is indeed at high risk for psychopathology. 
Which seems to be the case, judging from the high preva-
lences of mental disorders in both the adolescents and their 
parents (Grootendorst- van Mil et al.,  2021). Third, adoles-
cents' disruptive behavior disorders and delinquent behav-
ior at the time of screening were unknown and therefore the 
predictive validity we discuss regards later measurement of 
disruptive behavior rather than later development of “new” 
disruptive behavior. This should be taken into account when 
interpreting the findings. Fourth, selection bias is a limita-
tion that cannot be ruled out completely and adolescents at 
high risk of emotional and behavioral problems were slightly 
more likely to participate in this cohort than those at low 
risk (Grootendorst- van Mil et al.,  2021). Another possible 
limitation is the use of self- reported delinquency data only, 
which is inherently different and may yield different conclu-
sions than official police data (Farrington et al., 2003). Note 
that official data have its limitations as well, in that it only 
measures delinquency that has been detected and reported.

Future research and implications

Arguably, the most important area for future research and 
clinical application of this knowledge would be to investi-
gate referral options for adolescents at risk for disruptive 
behavior. Evidence- based specialized treatments for disrup-
tive behavior are available, in the form of school-  or family- 
focused interventions (Dopp et al., 2017; Sawyer et al., 2015; 
von Sydow et al., 2013). However, in the Netherlands, where 
the current study was conducted, specialized child and ado-
lescent mental healthcare settings are dealing with a high 
demand for treatment as evidenced by long wait- lists that 
have made national headlines (NOS,  2021). Furthermore, 
the SDQ is already used country- wide to screen adolescents 
in high- school settings as part of primary care, presenting a 
great opportunity for prevention. Targeted intervention ef-
forts for adolescents with subclinical problems may prevent 
further development and continuity of problems and the 
need for referral to specialized mental healthcare. This could 
be a partial structural solution to lower the pressure on spe-
cialized child and adolescent mental healthcare. Digital in-
terventions that use cognitive behavioral techniques may be 
particularly fitting for this age group (Bergin et al.,  2020), 
but other effective and attractive interventions for adoles-
cents should also be considered. More research on referral 
guidelines and fitting interventions for adolescents with dis-
ruptive behavior is therefore recommended. Future research 
could also look into the predictive ability of the SDQ for 
official arrests and convictions and thereby provide infor-
mation which may be more relevant from a criminological 
and juvenile justice perspective. Finally, future studies could 
investigate the possible added value of other instruments, 

biological measurements, or tasks to improve the ability to 
predict disruptive behaviors. Adolescents at risk may benefit 
from further developing and implementing knowledge on 
early identification, selective prevention, and treatment for 
disruptive behavior.
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