
Childhood Hyperactivity, Physical Aggression and
Criminality: A 19-Year Prospective Population-Based
Study
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Abstract

Background: Research shows that children with Attention Deficit/Hyperactivity Disorder are at elevated risk of criminality.
However, several issues still need to be addressed in order to verify whether hyperactivity in itself plays a role in the
prediction of criminality. In particular, co-occurrence with other behaviors as well as the internal heterogeneity in ADHD
symptoms (hyperactivity and inattention) should be taken into account. The aim of this study was to assess the unique and
interactive contributions of hyperactivity to the development of criminality, whilst considering inattention, physical
aggression and family adversity.

Methodology/Principal Findings: We monitored the development of a population-based sample of kindergarten children
(N = 2,741). Hyperactivity, inattention, and physical aggression were assessed annually between the ages of 6 and 12 years
by mothers and teachers. Information on the presence, the age at first charge and the type of criminal charge was obtained
from official records when the participants were aged 25 years. We used survival analysis models to predict the
development of criminality in adolescence and adulthood: high childhood hyperactivity was highly predictive when
bivariate analyses were used; however, with multivariate analyses, high hyperactivity was only marginally significant (Hazard
Ratio: 1.38; 95% CI: 0.94–2.02). Sensitivity analyses revealed that hyperactivity was not a consistent predictor. High physical
aggression was strongly predictive (Hazard Ratio: 3.44; 95% CI: 2.43–4.87) and its role was consistent in sensitivity analyses
and for different types of crime. Inattention was not predictive of later criminality.

Conclusions/Significance: Although the contribution of childhood hyperactivity to criminality may be detected in large
samples using multi-informant longitudinal designs, our results show that it is not a strong predictor of later criminality.
Crime prevention should instead target children with the highest levels of childhood physical aggression and family
adversity.
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data collection and analysis, decision to publish, or preparation of the manuscript.

Competing Interests: The authors have declared that no competing interests exist.

* E-mail: sylvana.cote@gmail.com

Introduction

Abundant evidence demonstrates that children diagnosed with

Attention Deficit/Hyperactivity Disorder (ADHD) are at high risk

of many long-term adverse outcomes, including criminality [1–5].

However, whether hyperactivity in itself plays a role in the

prediction of criminality remains unclear, with mixed findings in

clinical as well as population-based studies [1,4–12]. Resolving this

issue is important in order to: 1) clarify the role of hyperactivity in

the developmental pathways leading to criminality; and 2) assess

whether early symptoms of hyperactivity may be good targets for

interventions aiming to prevent criminal behavior during adoles-

cence and early adulthood.

In order to clarify the role of hyperactivity in the prediction of

criminality, several limitations in the literature need to be

addressed. First, the internal heterogeneity in ADHD symptoms

needs to be acknowledged. Research suggests that symptoms of

hyperactivity and inattention may have specific long-term

consequences [10,13–15] and aggregating them may obscure

their specific contribution. Among the few studies that have

PLOS ONE | www.plosone.org 1 May 2013 | Volume 8 | Issue 5 | e62594



distinguished between the two dimensions in regard to the

prediction of criminality, some found a predominant role for

hyperactivity [10,16] while another reported the reverse [17].

Second, co-occuring externalized behaviors need to be taken into

account in order to determine the specific contribution of

hyperactivity relative to correlated behaviors (i.e., confounders)

such as physical aggression [18]. Physical aggression during

elementary school years is particularly important as a possible

confounder for the following reasons: 1) physical aggression

appears as early as hyperactivity during the preschool years [19–

23]; 2) physical aggression is strongly correlated with hyperactivity

in childhood [14,22,24]; 3) physical aggression is highly stable

from early childhood to adulthood [25–27]; and 4) is eventually

considered a criminal behavior if maintained during adolescence

and early adulthood.

Third, developmental considerations may explain some dis-

crepant results in the available literature: 1) variations in age at

assessment of behavioral predictors may influence their predictive

power; and 2) hyperactivity may contribute specifically to the early

initiation of criminality. In particular, variations in age at

behavioral assessments may have contributed to the discrepancy

between the two large prospective population-based studies

previously used to examine the association between hyperactivity

and criminal records in adolescence and early adulthood. In one

Finish study, teacher rated hyperactivity at 8 years predicted

criminal records between 16 and 20 years [12]. Another study of

females and males (mainly from rural counties of North Carolina)

showed that ADHD symptoms rated by mothers and children

were not associated with criminal records between 16 and 21 years

of age [6]. The North Carolina study included any diagnosis for

which the child met full diagnostic criteria by age 16 years. Hence,

it is possible that assessments of hyperactivity in pre and early

adolescence are less strongly related to criminality. The age at

which the predictors of criminality are assessed is especially

important for preventive intervention purposes.

Fourth, the role of hyperactivity might differ depending on the

type of crimes [12,16]. Fifth, few studies included a large number

of females although the predictive role of hyperactivity may differ

between sexes [28–30]. Sixth, some but not all studies included

contextual variables such as family adversity. As shown by many

studies, including the North Carolina and Finnish studies

described above [6,12], childhood family adversity is a good

predictor of criminality in later years. It is also correlated with

hyperactivity. We therefore included family adversity in our

models.

Finally, we also tested for potential interaction effects between

hyperactivity and inattention and between hyperactivity and

physical aggression to test for potential synergetic effects [31].

Studies have suggested that individual characteristics such as

hyperactivity could be more predictive of criminality when

subjects have experienced elevated levels of adversity [32]. We

therefore tested the interaction between hyperactivity and

adversity as well as a triple interaction between hyperactivity,

physical aggression and adversity.

The present study appears to be the largest and longest

population-based, multiple informant, longitudinal study of

females and males aimed to investigate the role of hyperactivity

as a predictor of specific types of criminal charges during

adolescence and early adulthood. Children, rated by both mothers

and teachers on hyperactivity, inattention and physical aggression

between the ages of 6 and 12 years, were followed until early

adulthood to monitor involvement, the age of onset and the type of

criminal behavior.

Materials and Methods

Ethics Statement
The study has been approved by the University of Montreal

Ethics Committee. After complete description of the study, written

consent was obtained from the mothers at each wave of data

collection (including consent regarding teachers’ reports).

Participants
The 2,741 participants (1,398 boys) were attending kindergarten

in Quebec’s French-speaking public schools (Canada) between

1986 and 1988. Approximately two thirds of the participants

(2,000) were representative of the kindergarten population, while

close to one third (741) were selected to over sample those above

the 80th percentile of the Social Behavior Questionnaire (SBQ)

disruptive scale [33]. The boys and girls were then assessed

annually with the SBQ by teachers and mothers throughout their

elementary school years. Criminal records were obtained when the

subjects were 25 years old.

Measures
Criminal records. Official Court records were available to

assess criminality; they included all criminal charges (i.e. criminal

records including non-violent only, drug-related only, violent only

and mixed criminal charges) independently of conviction. A total

of 401 participants (14.6%) had a criminal record. From these

records, we obtained the participants’ age at first infraction as well

as the type of criminal charge.

Childhood behavior. Teachers assessed children’s behaviors

with the SBQ [33] between the ages of 6 and 12 years (a teacher

taught only at one level so that the assessments were made by a

different teacher each year). Mothers also assessed children yearly

with the SBQ during this period. The SBQ is based upon the

Children’s Behavior Questionnaire [34] and the Preschool

Behavior Questionnaire [35] which both demonstrated adequate

psychometric properties. These results were replicated with the

SBQ [33]. Furthermore, the SBQ was used in several large sample

cohorts that documented its predictive validity on a range of

adolescent and adult outcomes [24,36]. Each item was rated on a

3-point scale (0 to 2) ranging from ‘‘never applies’’ to ‘‘frequently

applies’’. From age 6 to 12 years, four items were used to assess

inattention: 1) Weak capacity for concentration, cannot maintain

his/her attention for a long time on the same task 2) Easily

distracted 3) Absentmindedness 4) Gives up easily (Cronbach’s

alphas for teachers between .85–.90; Cronbach’s alphas for

mothers between .71–.80). Two items were used to assess

hyperactivity between the ages of 6 and 12 years: 1) Restless,

runs about, or jumps up and down, does not keep still 2) Squirmy,

fidgety child (alphas for teachers: .85–.89; alphas for mothers:

.76–.79). Between the ages of 8 and 12 years, three additional

items were available to assess impulsivity: 3) Jumps from one

activity to another 4) Shouts to draw attention 5) Acts without

thinking. We used this five-item measure of hyperactivity/

impulsivity in sensitivity analyses (alphas for teachers: .83–.86;

for mothers: .75–.76). Finally, between 6 and 12 years, three items

were used to assess physical aggression: 1) Fights with other

children 2) Bullies other children 3) Kicks, bites, or hits other

children (alphas for teachers: .81–.88; for mothers: .60–.69).

Family Adversity Index. This index was based on informa-

tion collected at the beginning of the study when the children were

ending kindergarten. This index was based on the following

indices: 1) family structure (intact or not intact), 2) parents’ levels of

education, 3) parents’ occupational status [37] and 4) parents’ age

at the birth of the first child. Families at or below the 30th
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percentile on each of these indices (or a not intact family) were

assigned a score of 1; remaining participants were coded zero. We

then averaged these indices for each participant to obtain a family

adversity score ranging from 0 to 1.

Data analysis
Developmental trajectories. Data from multiple infor-

mants are considered more valid than data from a single informant

[38]. To take into account both informants’ assessments in a

longitudinal design, we used developmental trajectory analyses.

We estimated trajectories of inattention, hyperactivity, and

physical aggression symptoms using k–means for longitudinal

data [39,40]. In this procedure, participants who are homogenous

in their behavioral development are assigned to a given trajectory.

In the present study, we employed a three-dimensional version of

this procedure [41]: this procedure is original as it provides

developmental trajectories for each behavior (e.g. inattention)

relying on two types of informants instead of one.

Survival analysis models the time it takes for events to occur (e.g.

getting a criminal record). Since such events do not occur for all

participants, two types of information are needed: whether an

event occurred during the follow-up period (binary variable) and

the time for the event to occur. When no event occurs during the

follow-up period, the time variable is the duration of the follow-up.

We conducted survival analyses by fitting a Cox regression with

the age at first infraction as the time variable and the presence of a

court record at the end of the follow-up period (25 years) as the

event information. We thus obtained the cumulative proportion of

events (inverse of the survival function) as a function of the age of

the participants. When predictors were entered in the regression,

the cumulative proportion was obtained for different groups of

participants with different levels of risk (Figure 1 illustrates the

cumulative proportion of participants with a criminal record

separately for each of the hyperactivity or physical aggression

trajectories). The behavioral trajectories, sex and family adversity

served as predictors in the Cox regression.

Missing data. Trajectories were estimated for participants

who had at least one mother assessment and one teacher

assessment for each behavior. One participant did not satisfy this

condition and was excluded from the analyses. Furthermore, eight

of the 401 participants with a court record did not have

information on age at first infraction. These participants were

excluded from the survival analyses (repeating the analyses

including these 8 participants with age at first infraction set to

25 years did not change the results). The family adversity index

was missing for 150 participants (5.5%).We conducted a single

imputation of the missing values based on the constituent variables

of the index and behavioral characteristics of the child at age 6

years as assessed by teachers and mothers (later behaviors and

court records were not used in the imputation) [42].

Complementary analyses. Analyses were conducted to

assess whether the results were sensitive to: 1) the use of trajectory

analysis: we used a different number of trajectories and we also

averaged the yearly scores across the 7 years and used the average

scores as predictors instead of trajectories; 2) the periods of

assessment of childhood behaviors and criminality: we averaged

children’s behavioral scores across different developmental periods

(i.e. 6–7 years and 8–12 years) and distinguished crimes committed

during adolescence from crimes committed during early adult-

hood; 3) the over-sampling of disruptive children: we re-estimated

the models without the children over-sampled for disruptive

behaviors; 4) the informants: we examined mother and teacher

rated behaviors separately; 5) the types of criminal charges (i.e.

criminal records including non-violent only, drug-related only,

violent only and mixed criminal charges). Further details are

provided (see File S1, p.2).

Results

Behavioral trajectories
The proportion of participants in each trajectory is presented in

Table 1 (first column). Additional figures (File S1, p.8. to p.14)

allow the reader to 1) visualize the trajectories and the behavioral

score levels within each trajectory according to mother and

teacher ratings and 2) explore the three-dimensional trajectories in

a dynamic fashion. We found two trajectories–high and low–for

inattention. The four trajectories of hyperactivity and physical

aggression followed a similar pattern: a ‘‘Low’’ trajectory; a ‘‘High

mother only’’ trajectory with participants whose score was

consistently among the sample highest scores according to their

mother but amongst the lowest according to their teachers; a

‘‘Declining trajectory’’ with participants starting high and declin-

ing during elementary school; a ‘‘High mother/teacher’’ trajectory

for a minority of participants who were rated constantly high by

their mothers and their teachers. The process that led to the

selection of a two trajectory model for inattention and a four

trajectory model for hyperactivity and physical aggression is

detailed in the Supporting Information (see File S1, p.8).

Survival analyses
Table 1 (column 2) shows the proportion of court records in

each behavioral trajectory. For instance, children who were

classified in the low physical aggression trajectory were only 6.9%

to have a criminal record by age 25 years. Conversely, children

who were classified in the high mother/teacher trajectory of

physical aggression were 43.4% to have a criminal record by age

25 years. Table 1 also presents unadjusted and adjusted Hazard

Ratios corresponding to the contributions of behavioral trajecto-

ries as well as sex and adversity. All predictors, including

hyperactivity, were significantly associated with criminality in

bivariate analyses. In multivariate survival models of criminality:

inattention was not a significant predictor anymore; hyperactivity

trajectories had a small multivariate contribution which was

significant for two trajectories (‘‘High mother only’’ and

‘‘Descending’’ trajectories) but only marginally significant for the

‘‘High mother/teacher’’ trajectory; in contrast, physical aggression

trajectories were all highly significant, e.g. for the ‘‘High mother/

teacher’’ trajectory (aHR: 3.44; 95% CI: 2.43–4.87). Being male

and living in a family with high levels of adversity also contributed

significantly to the prediction of criminality in the multivariate

survival analysis. Figure 1 plots the survival models, illustrating the

contribution of hyperactivity and physical aggression trajectories

to the cumulative proportion of people committing a first

infraction. We also present the same graphs for inattention

trajectories, sex and family adversity (see File S1, p.7).

One requirement of the Cox model is the fulfillment of the

proportional hazards assumption [43], meaning that the contri-

bution of a predictor has to be constant over time. This

assumption was verified for nearly all predictors so that their

effect was constant over time (e.g. hyperactivity did not contribute

more during adolescence than in early adulthood). The only

exception was sex: the bivariate figure indicates that the curve for

females flattens after adolescence as very few additional events

occur (see File S1, p.7). Reevaluations of the model with a

restricted follow-up [43] demonstrated that, until 22 years, the

proportional hazards assumption was not violated. However, it

was violated when the follow-up included ages from 23 years and

onward: The gap between males and females widened after
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adolescence and, thus, the effect of sex was not constant. No

interaction between behavioral variables, sex and adversity was

significant. Furthermore, we found no evidence of a synergetic

effect between behavioral variables (i.e. no significant positive

interactions) or an interaction effect involving physical aggression,

hyperactivity and adversity.

Complementary analyses
First, we verified whether the number of trajectories for each

behavior influenced the results. When two trajectories instead of

four were used for hyperactivity and physical aggression (i.e. the

same number as inattention), physical aggression remained a very

significant predictor of criminality whereas hyperactivity was not

significant anymore. Table S1 (in File S1, p.3) presents the results

based on average scores instead of trajectories (see Method section).

To summarize, the contribution of physical aggression was very

consistent: it remained significant irrespective of the period of

behavioral assessment (6–7 or 8–12 years), for crimes in

adolescence and adulthood and for both informants. Hyperactivity

was significant in only one model: Mother rated hyperactivity/

impulsivity at 8–12 years predicted adult criminality. Restricting

the analyses to the random sample (N = 2000, see Table S2 in File

S1, p.4) did not change the results. Finally, further details on the

analyses regarding specific types of criminal charges for males are

presented in the Supporting Information: see File S1, p.2 for

details on the classification and the proportion of criminal records

for each type of criminal charge; and see the results in Table S3

(Teachers’ ratings, in File S1, p.5) and Table S4 (Mothers’ ratings,

in File S1, p.6). To summarize, physical aggression systematically

predicted non-violent only and mixed types of crimes, in

adolescence and adulthood, irrespective of the age at behavioral

assessment (i.e. 6–7 or 8–12 years), and for both informants.

Despite the lower prevalence of violent only crimes, physical

aggression was also predictive in most models. Childhood

behaviors did not predict drug-related only crimes as well as they

predicted other types of crimes; notably, physical aggression was

predictive in only one model and no consistent role was found for

hyperactivity or inattention.

Figure 1. Survival Models: Contributions of Hyperactivity and Physical Aggression to the Development of Criminality in Males. The
bivariate contributions are based on Kaplan-Meier plots. The adjusted contributions were plotted from multivariate Cox models. The values for
covariates were: 1 for sex (i.e. male); mean adversity level; second trajectory (High mother only) for hyperactivity and physical aggression; low
trajectory for inattention.
doi:10.1371/journal.pone.0062594.g001
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Discussion

The purpose of this study was to clarify the contribution of

childhood hyperactivity to criminality in a large prospective

population-based study. In bivariate analyses, hyperactivity

trajectories were a strong predictor of criminality. However, after

having controlled for family adversity as well as trajectories of

inattention and physical aggression, only two out of three

childhood hyperactivity trajectories made a small significant

contribution to the prediction of criminality. Furthermore, this

contribution of hyperactivity was not consistent in sensitivity

analyses. Conversely, physical aggression was the most important

and consistent behavioral predictor of criminality. It should be

noted that participants in the high mother/teacher trajectory of

physical aggression, while constituting 9.5% of the sample,

represented 28.2% of all the participants with a criminal record.

In addition, they represented 45.9% of all recorded criminal

charges and 57.4% of the violent ones. Therefore, participants in

this high trajectory of physical aggression are not only more likely

to have a criminal record but, when they have one, to have more

criminal charges.

Behaviors’ specific contributions
In our study, hyperactivity seemed to be more predictive than

inattention as it was found in two other studies that distinguished

between these two dimensions [10,16]. However, its role was

rather inconsistent. Taking into account correlated behaviors was

essential in assessing the contribution of hyperactivity. However,

there was a risk of over-controlling for behaviors that may develop

as a consequence of hyperactivity. For instance, there is some

evidence that childhood hyperactivity fosters the development of

later externalizing disorders, in particular conduct disorder, which

in turn predicts adolescent and adult criminality [4,9,10,44].

Controlling for such later developing potential mediators (e.g.

violation status symptoms in conduct disorder) would reduce the

contribution of hyperactivity and unduly minimize its role.

However, these putative mediators or some of their constitutive

symptoms (e.g. aggressive symptoms in conduct disorder) may not

be mediators but correlates of hyperactivity. For example, in the

present study, hyperactivity was not anterior to physical aggression

and previous studies have shown that physical aggression appears

as early as hyperactivity and peaks during the preschool years

[19,21–23]. Therefore, as a mediator is supposed to follow the

predictor [45], physical aggression is not likely to be a mediator of

the contribution of hyperactivity to criminality and was thus

introduced in the models at the same level as hyperactivity.

Although further research is needed to clarify the temporal

sequence in the development of physical aggression and hyperac-

tivity during (early) childhood, our results clearly support the

notion that physical aggression needs to be taken into account

when trying to understand the developmental impact of hyperac-

tivity on later criminality. Our finding that hyperactivity did not

predict adult criminality once its overlap with physical aggression

was accounted for suggests that the positive association between

Table 1. Survival Models Predicting the Age at First Infraction based on Official Court Records.

Court records (%) Court records (Cox models)

uHR aHR 95% CI

Inattention trajectories

Low (57.6%) 9.8 - - -

High (42.4%) 21.2 2.24*** 1.08 0.85–1.38

Hyperactivity trajectories

Low (41.8%) 7.2 - - -

High mother only (25.9%) 13.5 1.93*** 1.39* 1.01–1.90

Descending (18.1%) 23.0 3.39*** 1.53* 1.09–2.16

High mother/teacher (14.2%) 28.0 4.33*** 1.38{ 0.94–2.02

Physical aggression

Low (55.5%) 6.9 - - -

High mother only (21.9%) 15.2 2.28*** 1.59** 1.18–2.15

Descending (13.1%) 25.6 4.00*** 2.16*** 1.54–3.03

High mother/teacher (9.5%) 43.4 7.72*** 3.44*** 2.43–4.87

Sex - - -

Females (49.0%) 5.4

Males (51.0%) 23.5 4.64*** 3.05*** 2.31–4.01

Family adversity

Low (89.9%) 13.4 - - -

High (10.1%) 25.3 3.55*** 2.40*** 1.65–3.50

Note. The table presents the results of a Cox model (with robust variance) predicting the age at the first infraction documented in the court records. The first column
shows the percentages of participants in each trajectory (e.g. 9.5% of the participants were classified in the High mother/teacher trajectory of physical aggression). The
second column reports the percentage of events, i.e. whether one crime was recorded or not, irrespective of the age at which it was committed (e.g. of the 9.5%
participants in the High mother/teacher trajectory of physical aggression, 43.4% had a criminal record by age 25 years). The last columns present unadjusted Hazard
Ratios (uHR) as well as adjusted Hazard Ratios (aHR) based on the multivariate survival models. Low trajectories and Females are the contrast. Regarding adversity, we
used the continuous variable in the analyses but, in order to better understand the data, we present in the second column the percentage of crimes in the highest
decile (25.3%). ***p,.001; **p,.01; *p,.05; {p,.10.
doi:10.1371/journal.pone.0062594.t001
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hyperactivity during the elementary school years and criminal

behavior observed in previous studies might be largely explained

by the association between hyperactivity and physical aggression.

Finally, we found no evidence of a synergetic effect between

hyperactivity and inattention or physical aggression.

Developmental issues
We hypothesized that the divergent results regarding the role of

hyperactivity in the two previous large prospective population

studies mentioned in the introduction [6,12] could be due in part

to the difference in age when hyperactivity was assessed: a

significant role of hyperactivity was found in the study with earlier

behavioral assessments–8 years old [12]. Given the decrease in the

frequency of hyperactivity symptoms with age [14,21,46] it may

have been possible that assessments of hyperactivity in pre and

early adolescence could be less strongly related to criminality than

earlier assessments of hyperactivity. However, our results did not

confirm this hypothesis because assessing hyperactivity early (6–7

years) or later (8–12 years) did not change its predictive power.

Finally, analyses with survival models indicated that there was no

evidence to suggest that the role of childhood hyperactivity

changed over time (e.g. that childhood hyperactivity was more

predictive of criminality occurring in adolescence rather than in

adulthood).

Types of crimes
Previous studies suggested that hyperactivity could contribute

more to drug-related and/or to non-violent crimes [1,12,16,23].

In the present study, hyperactivity did not contribute at all to non-

violent or mixed crimes whereas physical aggression was a

consistent predictor across models. Violent-only crimes were less

prevalent, but physical aggression was also significant in most

models whereas hyperactivity was not. We found no consistent

predictor for drug-related only crimes, so we cannot confirm or

infirm a specific role for hyperactivity in this case.

Sex and family adversity
Very few studies of the association between hyperactivity and

criminality included female participants [6,9,16]. To our knowl-

edge the present study includes the largest number of females to

test the association between hyperactivity and criminality from

kindergarten to adulthood. As expected sex was a strong predictor

[6,16]. It should be noted that its effect was not constant over time:

as the new occurrences of charges decreased more in females after

adolescence, the gap between the sexes widened at that age. We

also tested whether the predictors of criminality would be different

among females by examining the interactions between sex and the

other predictors. None were significant. Family adversity was a

strong predictor in itself as in previous studies but we detected no

interaction with hyperactivity.

Limitations
The use of court records may have avoided two potential biases

in this study, the first of them being attrition because court records

were available for all participants. Second, adolescent and young

adults with ADHD symptoms have been shown to under-report

their own delinquent acts and be inconsistent in their reporting,

which could lead to a biased estimation of the effect of inattention

and hyperactivity [47]. However, a limitation of court records is

that they capture only a restricted amount of crimes; the use of

several informants would have allowed us to verify whether our

results were sensitive to the type of informant for the outcome as

we did for the behavioral predictors. The low prevalence of

criminal records often raises a power issue in longitudinal studies.

This is why we used a large population sample. However,

statistical power may have been an issue in some sensitivity

analyses, i.e. the prediction of males’ less frequent types of criminal

records–violent and drug-related only criminal records–although

physical aggression was significant in most models predicting

violent only criminal records. Finally, inattention, hyperactivity,

and physical aggression were measured by a well-validated

questionnaire, although it does not assess all aspects of DSM

inattention and hyperactivity.

Conclusions and implications for prevention
This study is unique in that it used a large population sample of

female and male kindergarten children, with annual teacher and

mother rated behaviors over 7 years, in addition to a 19 year

follow-up. Official records of criminal charges were available for

all participants during both adolescence and early adulthood. We

explored a number of potential issues that could have prevented

adequate assessment of hyperactivity’s contribution to criminality.

We found that two hyperactivity trajectories, based on two

informants and 7 years of assessment were predictive in survival

analyses modeling the occurrences of crimes until 25 years of age.

However, the role of hyperactivity was not true for all trajectories

and was not verified consistently in sensitivity analyses. To

conclude, although the contribution of childhood hyperactivity

to criminality might be detected in large samples with strong

multi-informant longitudinal designs, it is not, by far, the best

predictor of later criminality.

Consequently, childhood hyperactivity is not likely to be the

best focus for preventive interventions of criminal behavior. Our

results suggest instead focusing on childhood physical aggression.

Finally, the magnitude of the effect is to be stressed: addressing

efficiently physical aggression and family adversity related issues in

childhood may contribute to a substantial reduction in the number

of people with criminal records and an even more substantial

reduction of the total number of criminal charges and, in

particular, violent ones.

Supporting Information

File S1 In the Supporting Information File S1, supple-
mental tables regarding the complementary analyses
are provided. Additional figures concerning the contributions of

inattention and family adversity (plotted as in Figure 1 in the

manuscript) as well as sex are presented. Finally, the rationale for

the selection of the trajectories is given, accompanied by two

dimensional as well as three dimensional dynamic representations

of the trajectories, which can be manipulated by the viewer. An

Index is provided on the first page of the File S1.

(PDF)
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19. Côté S, Vaillancourt T, LeBlanc JC, Nagin DS, Tremblay RE (2006) The

development of physical aggression from toddlerhood to pre-adolescence: A
nation wide longitudinal study of Canadian children. J Abnorm Child Psychol

34: 68–82. doi:10.1007/s10802-005-9001-z.
20. NICHD (2004) Trajectories of physical aggression from toddlerhood to middle

childhood: Predictors, correlates, and outcomes. Monogr Soc Res Child Dev 69:

vii, , 1–129. doi:10.1111/j.0037-976X.2004.00312.x.
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