UvA-DARE (Digital Academic Repository)

Keeping youth in play
The effects of sports-based interventions in the prevention of juvenile delinquency
Spruit, A.
Publication date
2017
Document Version
Final published version
License
Other
Link to publication
Citation for published version (APA):
Spruit, A. (2017). Keeping youth in play: The effects of sports-based interventions in the
prevention of juvenile delinquency. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).
Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)
Download date:09 Jan 2023

Keeping youth in play
THE EFFECTS OF SPORTS-BASED INTERVENTIONS
IN THE PREVENTION OF JUVENILE DELINQUENCY
ANOUK SPRUIT

Keeping youth in play
The effects of sports-based interventions
in the prevention of juvenile delinquency
Anouk Spruit

Dit proefschrift is tot stand gekomen met behulp van financiering van het Ministerie van
Veiligheid en Justitie en het Research Institute of Child Development and Education
Cover design:
Cover image:
Layout:
Printed by:
ISBN:

Marc Don | MD2, Haarlem | www.md2.nl
Luka Mark van Opstal | LukaMark Visuals
Nikki Vermeulen | Ridderprint BV
Ridderprint BV | www.ridderprint.nl
978-94-6299-500-0

© 2017 Anouk Spruit
All rights reserved. No part of the material protected by this copyright notice may be
reproduced or utilized in any form or by any electronic, mechanical, or other means, now
known or hereafter invented, including photocopying and recording, or in any information
storage and retrieval system without prior written permission of the author.

Keeping youth in play
The effects of sports-based interventions
in the prevention of juvenile delinquency

ACADEMISCH PROEFSCHRIFT
ter verkrijging van de graad van doctor
aan de Universiteit van Amsterdam
op gezag van de Rector Magnificus
prof. dr. ir. K.I.J. Maex
ten overstaan van een door het College voor Promoties ingestelde commissie,
in het openbaar te verdedigen in de Agnietenkapel
op donderdag 23 februari 2017, te 12.00 uur

door

Anouk Spruit
geboren te Haarlem

Promotiecommissie
Promotor:
Copromotores:

prof. dr. G.J.J.M. Stams
dr. C.E. van der Put
dr. E.S. van Vugt

Universiteit van Amsterdam
Universiteit van Amsterdam
Universiteit van Amsterdam

Overige leden:

prof. dr. J. Hendriks
prof. dr. R.F.J. Spaaij
prof. dr. G.J. Overbeek
prof. dr. M. Theeboom
prof. dr. A. Popma
dr. E.A. Rutten

Universiteit van Amsterdam
Universiteit van Amsterdam
Universiteit van Amsterdam
Vrije Universiteit Brussel
Universiteit Leiden
Universiteit van Amsterdam

Faculteit:

Faculteit Maatschappij en Gedragswetenschappen

Contents
Chapter 1

General introduction

7

Chapter 2

Sports participation and juvenile delinquency:
a meta-analytic review

15

Chapter 3

The effects of physical activity interventions on psychosocial
outcomes in adolescents: a meta-analytic review

39

Chapter 4

The effects of a Dutch sports-based intervention to prevent
juvenile delinquency in at-risk adolescents

71

Chapter 5

Predictors of intervention success in a sports-based program
for adolescents at risk for juvenile delinquency

91

Chapter 6

General discussion

111

References

125

Summary

149

Samenvatting (Dutch summary)

155

Curriculum Vitae

161

Dankwoord (Acknowledgements)

167

List of publications included in this dissertation

173

General introduction

General introduction

Juvenile delinquency is an important problem due to its negative consequences for
victims, juvenile offenders, and society as a whole. A considerable proportion of crimes
are committed by minors, and the financial and economic costs associated with juvenile
delinquency are large (Siegel & Welsh, 2015). A little over one third (35%) of the Dutch youth
between 12 and 18 years of age reported to have committed a crime in the last year (Van der
Laan & Goudriaan, 2016). In 2008, 423 million euro was spent on fighting crime committed
by minors and the corresponding law enforcement by the Dutch government (Moolenaar,
2010). Further, juvenile delinquency causes both material and psychological damage to
victims (Siegel & Welsh, 2015). Moreover, juvenile delinquency is associated with a range
of negative psychosocial outcomes for the offenders themselves, such as mental health
problems, school dropout, unemployment, and substance abuse (Kirk & Sampson, 2012;
Wiesner, Kim, & Capaldi, 2010). Finally, previous delinquency is a strong predictor of future
delinquent acts (Assink et al., 2015). Once involved in the juvenile justice system, youth may
experience stigmatization, which in turn makes it harder to get enrolled in education, find a
job and appropriate housing, or build a prosocial, supportive network for themselves. This is
putting a strain on the development of youth, increasing the likelihood of re-offenses (Apel
& Sweeten, 2010; Chiricos, Barrick, Bales, & Bontrager, 2007; Edwards & Mottarella, 2015; Kirk &
Sampson, 2012). Therefore, it has been argued that early prevention of juvenile delinquency,
that is, intervening before youth engage in delinquency in the first place, is justified (De
Vries, Hoeve, Asscher, & Stams, 2014; Farrington & Welsh, 2008; Siegel & Welsh, 2015).
Within the broad spectrum of programs and activities aimed at preventing juvenile
delinquency in youth, there is an increasing use of sports-based interventions to prevent
juvenile delinquency. However, the scientific grounds to justify the use of sports-based
crime prevention programs are still weak (Chamberlain, 2013; Coakley, 2011). Therefore,
the current dissertation investigated the effectiveness and rationale of sports-based
interventions to prevent juvenile delinquency.
The following sections provide an overview on general principles that have been learned
from previous studies on youth crime prevention. Next, the theoretical and empirical
backgrounds of sports-based crime prevention programs are discussed. Subsequently, the
Dutch sports-based crime prevention program “Only You Decide Who You Are” is introduced.
Finally, an outline of the current dissertation is presented.

Youth crime prevention
Youth crime prevention consists of a range of programs and activities aimed at the
enhancement of youth development and the prevention of juvenile delinquency (Deković
et al., 2011). These programs focus on improving problem behavior, family functioning,
parenting behaviors, social skills, and educational outcomes, or try to deter youth from
delinquency using various approaches (De Vries, Hoeve, Assink, Stams, & Asscher, 2015;
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Lösel & Beelmann, 2003; Petrosino, Turpin-Petrosino, Hollis-Peel, & Lavenberg, 2013; Piquero,
Farrington, Welsh, Tremblay, & Jennings, 2009; Schwalbe, Gearing, MacKenzie, Brewer,
& Ibrahim, 2012). Three types of prevention programs can be distinguished: primary,
secondary, and tertiary prevention. Primary prevention targets the general population
without indications of elevated risks for juvenile delinquency. Secondary prevention targets
youth with an elevated risk of juvenile delinquency based on the presence of risk factors.
Tertiary prevention focusses on youth who have offended already (Farrington & Welsh, 2008).
Youth crime prevention has been considered controversial due to mixed results of
youth crime prevention programs. Generally, the effectiveness of youth crime prevention
programs is small to moderate (De Vries et al., 2015; Pardini, 2016; Piquero et al., 2009).
Some studies revealed that prevention programs could also have iatrogenic effects (Arnold
& Hughes, 1999; Petrosino et al., 2013; McCord, 2003; Poulin, Dishion, & Burraston, 2001).
These iatrogenic effects have been explained by deviancy training, a group process in
which at-risk youth encourage antisocial behavior in each other through deviant talk and
modeling, causing an increase in antisocial behavior (Dishion & Tipsord, 2011; Pardini,
2016). Additionally, Goldson (2009) has emphasized the risk of stigmatization in youth
crime prevention, causing an increase in the onset of juvenile delinquency. Because of the
mixed results of the effectiveness of youth crime prevention interventions, it is important to
examine when youth crime prevention is effective.
Farrington (2007) has argued that effective crime prevention should focus on risk and
protective factors for delinquency. Several domains of risks and protective factors have
been identified in the past decades, including individual risk factors (e.g., low intelligence
and poor social skills), family risk factors (e.g., antisocial families and parenting style), school
factors (e.g., academic achievement and truancy), and peer factors (e.g., antisocial friends
and gang membership) (Farrington, 2007; Van der Put et al., 2012). According to Farrington
(2007), crime prevention should be aimed at reducing the presence of risk factors and
increasing the presence of prosocial factors for delinquency. Farrington (2007) refers to this
principle as “risk-focused prevention”. De Vries, Hoeve, Assink, Stams, and Asscher (2015)
have recently conducted a meta-analytic review to assess the specific effective components
of youth crime prevention programs. They found that prevention programs with elements
of behavioral modeling, contracting, or parenting skills were more effective than programs
that did not contain these elements. Additionally, programs delivered in an individual,
family, or multimodal setting yielded larger effect sizes than group-based programs. Finally,
less intensive programs yielded larger effects than intensive programs (De Vries et al., 2015).
In sum, previous research has identified general principles that can be used as guidelines
for effective youth crime prevention (Pardini, 2016).
To date, youth policy makers have become interested in the use of sports in prevention
programs. Sports-based activities are well integrated in the services of local crime prevention
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worldwide (Caruso, 2011; Hartmann, 2003; Kelly, 2013; McMahon & Belur, 2013; Nichols,
2007; Sandford, Armour, & Warmington, 2006). Previous empirical studies on youth crime
prevention emphasize the importance of a strong theoretical and empirical base for crime
prevention programs (Pardini, 2016). Currently, this is lacking for sports-based interventions
aimed at preventing juvenile delinquency (Coakley, 2011).

Sports-based crime prevention
Historically, sports are thought to have a positive influence on the development of youth.
This belief can even be traced back to Plato, who considered sports as an important part
of education with regard to building character (Reid, 2007). During the mid-19th century,
the British, who adopted this belief, introduced sports participation in public schools to
positively stimulate youth’ character development, such as their confidence, self-reliance,
and responsibility (Hargreaves, 1986; Shields & Bredemeier, 1995).
An important rationale for the use of sports-based crime prevention programs is the
assumption that sports participation increases positive skills, values, and psychosocial
outcomes that prevent the development of juvenile delinquency (Rees, Howell, & Miracle,
1990; Sage, 1990; Segrave, 1983). For example, it has been argued that sports participation
can enhance moral development in youth, because athletes learn about right and wrong,
practice honesty and fairness, and develop sportsmanship and morality (Arnold, 1994;
Shields & Bredemeier, 1995). Furthermore, sports participation has been shown to be related
to a range of positive developmental outcomes, including better general health outcomes,
higher self-esteem, better academic achievement, and less mental health problems (Biddle
& Asare, 2011; Eime, Young, Harvey, Charity, & Payne, 2013; Janssen & LeBlanc, 2010; Rasberry
et al., 2011; Rasmussen & Laumann, 2013; Samek, Elkins, Keyes, Iacono, & McGue, 2015;
Singh, Uijtdewilligen, Twisk, Van Mechelen, & Chinapaw, 2012). Finally, practicing sports
could teach youth to deal with setbacks, to encourage initiative taking, endurance, and
emotion regulation, and to increase the co-operation between peers and peer acceptance
(Kreager 2007; Larson, Hansen, & Moneta, 2006; Shields and Bredemeier 1995).
A second theory supporting the use of sports-based crime prevention programs is
Hirschi’s social bonding theory (1969). According to Hirschi (1969), individuals with stronger
bonds to society are less likely to engage in delinquency. The elements of attachment,
commitment, belief, and involvement are central to Hirschi’s (1969) theory of social
bonding. Scholars have argued that all four of these elements could be enhanced by
sports participation (Agnew & Petersen, 1989; Hass, 2001). The attachment to significant
others may be strengthened by sports, as youth become members of a team, generally
supervised by a coach who is closely related to all members. Further, youth are committed
to conventional activities by participating in sports programs. Therefore, they may refrain
from deviant acts, as delinquency may jeopardize their opportunity to continue sports.

11

1

Chapter 1

Beliefs in society’s values may be strengthened by sports participation, because similar
rules, norms, and values are being pursued in the sports context. Finally, it is assumed that
because of their involvement in sports, youth are simply too occupied to engage in juvenile
delinquency (Hirschi, 1969). Therefore, it has been argued that sports-based interventions
could prevent juvenile delinquency.
Although sports-based interventions have proved to be effective in reducing a
variety of mental health problems (Biddle & Assare, 2011; Eime, Young, Harvey, Charity, &
Payne, 2013), convincing empirical evidence for the effectiveness of sports-based crime
prevention is absent (Chamberlain, 2013; Kelly, 2013). Some sports-based crime prevention
programs have been evaluated, but these studies lacked the methodological rigor to
draw conclusions about the effectiveness of sports-based interventions (Chamberlain,
2013; Coalter, 2015; Kelly, 2013). The current dissertation adds to the existing literature on
sports-based crime prevention by conducting literature reviews on the relation between
sports participation and juvenile delinquency and the effectiveness of physical activity
interventions on psychosocial outcomes in adolescents. Additionally, the effectiveness of
the Dutch sports-based crime prevention program ‘Only you decide who you are’ [Alleen jij
bepaalt wie je bent (AJB)] is evaluated.

Only You Decide Who You Are
‘Only you decide who you are’ is a secondary sports-based crime prevention program, aimed
at reducing the presence of risk factors and enhancing the presence of protective factors
for delinquency in adolescents at risk for developing delinquent behavior. AJB targets male
adolescents from disadvantaged neighborhoods with high crime rates enrolled in special
education [Praktijkonderwijs] or the lowest educational levels [VMBO-basis and –kader]. These
youth experience emerging problems in multiple life domains due to (mild/borderline)
intellectual disabilities, lack of a supportive home environment, and a low socioeconomic
status, which puts them at risk for delinquency (GGD Amsterdam, 2014; Nicis Institute, 2009;
Ploegman & Gijzel, 2012).
AJB was developed by the Dutch Ministry of Security and Justice to prevent juvenile
delinquency. Youth are encouraged to participate in AJB through sports clinics given by
professional athletes at selected schools. If they are interested, they can become a member
of a locally partnered sports club. Contribution fees and sports materials are covered
by the Ministry of Security and Justice. At the sports clubs, youth participate in (indoor)
soccer, baseball, or basketball training in special AJB-teams. The Ministry of Security and
Justice selects the coaches on their ability to act as a role model and to adequately deal
with the characteristics of at-risk youth. During the training, specific attention is given to
behavioral difficulties of the participants. The aim of the training is to create an adequate,
safe (educational) environment, with positive relationships between the coach and the
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participants. The coach has to be clear about desirable and undesirable behavior, and set a
good example. The participants are approached in a positive, respectful way and motivated
to participate in prosocial activities at the club. If necessary, the trainer provides individual
guidance to the participants and discusses concerns about the behavior with the school.
AJB-coordinators ensure good coordination between the schools and sport clubs. During
the first sports season, the teams consist only of participants of AJB. Over the course of the
second season, participants are encouraged to join the regular sports teams of the club if
their behavior and development allows this.

Dissertation Outline
This dissertation aims to gain insights into the effectiveness of sports-based interventions
in the prevention of juvenile delinquency. Chapter 2 presents the results of a metaanalytic review on the relation between sports participation and juvenile delinquency in
adolescence. Additionally, it was assessed whether offense type and study, sample, and
sports characteristics moderated the association between sports participation and juvenile
delinquency.
Chapter 3 reports on the results of four meta-analyses on the effects of physical
activity interventions on psychosocial outcomes (externalizing problems, internalizing
problems, self-concept, and academic achievement) in adolescents. For each psychosocial
outcome, the potential moderating influence of outcome, study, sample, and intervention
characteristics was tested.
The study in Chapter 4 evaluates the effects of the Dutch sports-based crime prevention
program ‘Only you decide who you are’ using a quasi-experimental design. The effectiveness
of AJB was assessed on juvenile delinquency (measured with official police registration data)
and risk and protective factors for juvenile delinquency (e.g., conduct problems, aggression,
perceived peer pressure, prosocial behavior, and academic engagement).
Chapter 5 presents the results of a study on the predictors of intervention success in AJB
(i.e., reduction in risk factors and enhancement of protective factors for juvenile delinquency).
It was investigated whether youth characteristics (e.g., type of education and sex), coach
characteristics (e.g., coaching behaviors, such as motivating and individual guidance), and
context factors (e.g., type of sports, and the quality of the socio-moral environment) were
associated with (the degree of ) change in the outcome variables.
Finally, Chapter 6 provides an overall conclusion of the dissertation. The results of the
above mentioned studies are discussed in the light of previous research on sports-based
interventions and youth crime prevention in general. Additionally, the strengths and
limitations of the dissertation are mentioned. The chapter concludes with suggestions for
future research and implications for crime prevention practice.
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Sports participation
and juvenile delinquency:
a meta-analytic review

A. Spruit
E.S. van Vugt
C.E. van der Put
T. Van der Stouwe
G.J.J.M. Stams

This chapter has been published as:
Spruit, A., Van Vugt, E.S., Van der Put, C.E., Van der Stouwe,
T., & Stams, G.J.J.M. (2015). Sports participation and juvenile
delinquency: A meta-analytic review. Journal of Youth and
Adolescence, 45, 655-671.

Chapter 2

Abstract
Participation in sports activities is very popular among adolescents, and is frequently
encouraged among youth. Many psychosocial health benefits in youth are attributed
to sports participation, but to what extent this positive influence holds for juvenile
delinquency is still not clear on both the theoretical and empirical level. There is much
controversy on whether sports participation should be perceived as a protective or a
risk factor for the development of juvenile delinquency. A multilevel meta-analysis of 51
published and unpublished studies, with 48 independent samples containing 431 effect
sizes and N = 132.366 adolescents, was conducted to examine the relationship between
sports participation and juvenile delinquency and possible moderating factors of this
association. The results showed that there is no overall significant association between
sports participation and juvenile delinquency, indicating that adolescent athletes are neither
more nor less delinquent than non-athletes. Some study, sample and sports characteristics
significantly moderated the relationship between sports participation and juvenile
delinquency. However, this moderating influence was modest. Implications for theory and
practice concerning the use of sports to prevent juvenile delinquency are discussed.
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Introduction
A large number of adolescents are participating in sports activities. The 2011-2012 National
Survey of Children’s Health showed that 63% of the 12- to 17-year olds participated in sports
lessons or a sports team. Generally, sports participation is perceived as a positive leisure
activity that is associated with positive (psychosocial) health outcomes in adolescents
(Eime, Young, Harvey, Charity, & Payne, 2013; Janssen & LeBlanc, 2010). However, the public
opinion about adolescent athletes’ behavior is ambiguous. On the one hand it is believed
that sports have a positive influence on the development of youth, and therefore, youth who
participate in sports activities are expected to have a lower risk of engaging in delinquent
behavior than youth who do not participate in sports activities (Faulkner et al., 2007; Miller,
Melnick, Barnes, Sabo, & Farrell, 2007; Shields & Bredemeier, 1995). This assumption has led
local governments and institutions all over the world to offer youth sports activities and
interventions to prevent juvenile delinquency (Cameron & MacDougall, 2000; Hartmann,
2003; Kelly, 2013; Miller et al., 2007; Nichols, 2007; Sandford, Armour, & Warmington, 2006).
On the other hand, due to negative reports in the media about athletes’ drug use and
anti-social behavior, sports participation has often been linked to (juvenile) delinquency
(Benedict & Klein, 1997; Hughes & Shank, 2005; Kwan, Bobko, Faulkner, Donnelly, & Cairney,
2014; Yesalis & Bahrke, 2000).
This division in views has led some researchers to test the assumptions on the
association between sports participation and juvenile delinquency in order to understand
if, and how sports participation is contributing to the occurrence of juvenile delinquency
(Miller, Melnick, Barnes, Sabo, & Farrell, 2007). So far, empirical evidence is inconclusive
(Coakley, 2002; Farb & Matjasko, 2012; Gardner, Roth, & Brooks-Gunn, 2009; Nichols, 2007),
and to date, there is no systematic review on the association between sports participation
and juvenile delinquency available. It remains unclear whether sports participation is either
positively or negatively associated with delinquent behavior among youth or whether no
associations exist at all. Therefore, the aim of the current meta-analysis is to examine the
relationship between sports participation and juvenile delinquency.

Theoretical Framework
Sports participation and delinquency are important developmental themes in adolescence.
During adolescence, youth become more autonomous from their parents and the influence
of the home environment shifts towards the afterschool, peer, and leisure setting (Fredericks
& Eccles, 2008). At the same time, the development and incidence of delinquent behaviors
peaks (Moffitt, 1993). Studying the relationship between sports participation and juvenile
delinquency is therefore particularly relevant during adolescence.

17

2

Chapter 2

Over the years, scientists have developed multiple theories about the relationship
between sports participation and delinquency during adolescent years. Some of
these theories support the idea that sports participation is associated with less juvenile
delinquency. For example, Hirschi’s (1969) social bonds theory claims that individuals
with stronger bonds to society are less likely to engage in delinquency, as delinquency
may put these valuable bonds at risk. Four elements in Hirschi’s (1969) theory are central:
attachment, commitment, belief, and involvement. Some (Agnew & Petersen, 1989; Hass,
2001) argue that sports participation has a positive influence on all four elements. Sports are
supposed to enhance the attachment to significant others as youth become members of a
team, generally supervised by a coach who is closely related to all members. When youth
are committed to conventional activities, such as sports, they may refrain from deviant acts
as this may jeopardize their opportunity to participate in sports. Beliefs in society’s values
may be strengthened by sports participation, as similar rules, norms, and values are being
practiced in the sports context. Finally, involvement in sports is thought to protect from
juvenile delinquency because athletes are simply too occupied to engage in delinquency
(Hirschi, 1969). Similar arguments can be found in the boredom theory (Schafer, 1969)
and the routine activities theory (Cohen & Felson, 1979). The boredom theory states that
juvenile delinquency may originate from boredom, and because athletes are just too
busy to become bored, they might refrain from delinquency (Schafer, 1969). The routine
activities theory assumes that delinquency occurs when there are opportunities, and thus
engagement in structured activities, such as sports, reduces one’s time and opportunity to
engage in delinquency (Cohen & Felson, 1979).
Furthermore, the “sports build character”-idea claims that sports may contribute to the
development of positive traits, skills, and virtues in youth (Sage, 1990; Segrave, 1983). For
example, Arnolds (1994) states that athletes judge what is right or wrong according to
the rules of the game, care for the wellbeing of all participants in the game, and choose
an appropriate moral action. By committing to the internal goals and standards of the
sports, athletes practice the exercise of virtues, such as honesty and fairness (Arnold, 1994).
It has been mentioned as well that sports teach youth to deal with setbacks, stimulate
perseverance and self-control, enhance the co-operation between peers, and increase
peer acceptance (Kreager, 2007; Shields & Bredemeier, 1995). Furthermore, higher rates of
initiative and emotional regulation have been found among young athletes compared to
non-athletes (Larson, Hansen, & Moneta, 2006; Shields & Bredemeier, 1995). Finally, there
is a widely supported assumption that sports participation will lead to more self-esteem
in adolescents (Adachi & Willoughby, 2014; Findlay & Bowker, 2009), making them less
vulnerable to negative peer influences (Wild, Flisher, Bhana, & Lombard, 2004). Therefore,
many scholars hypothesize that sports participation can reduce juvenile delinquency
(Donnellan, Trzesniewski, Robins, Moffitt, & Caspi, 2005). In sum, there are several theories
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supporting the assumption that sports participation is associated with less juvenile
delinquency.
On the contrary, scholars have suggested that sports participation is related to more
juvenile delinquency. It has been argued that the competitive element in the sports context
can actually encourage immoral behavior. Injuring an opponent, cheating, or using illegal
performance-enhancing products may be rewarding if that leads to winning a game
(Boardley & Kavussanu, 2011; Lee, Whitehead, & Ntoumanis, 2007; Nucci & Young-Shim,
2005; Shields & Bredemeier, 1995). Bredemeier, Shields, Weiss, and Cooper (1986) found
that children participating in contact sports showed lower levels of moral judgment. As
lower levels of moral judgment have been found in juvenile delinquents (Stams et al., 2006)
and criminal offense recidivism (Van Vugt et al., 2011), it can be argued that certain sports
activities may enhance the risk for juvenile delinquency. Finally, the culture of some sports
teams have been associated with excessive alcohol consumption (Kwan, Bobko, Faulkner,
Donnelly, & Cairney, 2014), increasing the likelihood of engaging in delinquent behaviors
(Barnes, Welte, & Hoffman, 2002). All in all, there are also theories supporting the assumption
that sports participation is associated with more juvenile delinquency.
Further, there are scholars who have argued that sports participation is not associated
with delinquency at all, and they have criticized the theories supporting a protective
influence of sports participation on juvenile delinquency. The idea that young athletes are
just too busy with sports to commit crimes (Hirschi, 1969; Schafer, 1969) has been rejected
for being too simplistic. Tappan (1949) mentioned that “If a child is disposed towards law
violation … it will require much more than games and sports to do anything effective
about it” (p. 150). Furthermore, it has been questioned if young athletes are in fact too
busy to commit delinquent acts (Agnew & Petersen, 1989; Chapple, McQuillan, & Berdahl,
2005; Tappan, 1949), because “even highly organized recreational activities do not absorb
enough of the energy or time of a child to reduce appreciably his opportunities to engage
in delinquency” (Tappan, 1949, p. 150). The idea that sports build character, and therefore
protect against the development of juvenile delinquency, has been questioned too. One
of the concerns about this theory is that the potential skills and virtues that are learned
in the sports context may not be carried over to situations outside this context, and that
the influence of sports might not be large enough to change behavioral patterns and
personality traits (Shields & Bredemeier, 1995; Tappan, 1949). Therefore, sports participation
and juvenile delinquency may not be related to each other at all.
Summarizing the abovementioned theories on the relationship between sports
participation and juvenile delinquency, it can be concluded that from a theoretical point
of view there is much contradiction regarding the association between sports participation
and juvenile delinquency. Previously conducted empirical research has not shed a clear
light on the relationship between sports participation and juvenile delinquency either,
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as empirical research has shown mixed and inconclusive results (Coakley, 2002; Farb &
Matjasko, 2012; Miller, Melnick, Barnes, Sabo, & Farrell, 2007). Primary studies have found
that sports participation was positively (Begg, Langley, Moffitt, & Marshall, 1996; Fauth, Roth,
& Brooks-Gunn, 2007; Kelley & Sokol-Katz, 2011), negatively (Buhrmann, 1977; Segrave &
Hastad, 1982), or not associated (Barnes, Hoffman, Welte, Farrell, & Dintcheff, 2007; Gardner,
Roth, & Brooks-Gunn, 2009; Miller et al., 2007; Wong, 2005) with juvenile delinquency. To
determine the role of sports participation in the occurrence of juvenile delinquency, the
relationship between sports participation and juvenile delinquency should be clarified.

Current Study
To date, no systematic review has been conducted to examine the relationship between
sports participation and juvenile delinquency, although there are multiple primary studies
on the relationship between sports participations and juvenile delinquency available. This
meta-analytic review aims to answer the question whether there is a relationship between
sports participation and juvenile delinquency by synthesizing the previously conducted
studies. Further, as the results of previous studies are inconsistent (Coakley, 2002; Farb &
Matjasko, 2012; Gardner, Roth, & Brooks-Gunn, 2009), there is particular interest to assess
which factors moderate the association between sports participation and juvenile
delinquency. A meta-analysis can provide a summary of this previously conducted research
more adequately and precisely than a narrative review (Lipsey & Wilson, 2001), and it is an
appropriate method to quantify and analyze inconsistencies. Therefore, we chose to conduct
a meta-analysis to assess the strength of the relationship between sports participation and
juvenile delinquency, and to examine factors that may moderate this association.
The current meta-analysis addressed the following research questions: 1) What is
the strength and direction of the relationship between sports participation and juvenile
delinquency? 2) Which offense, study, sample, and sports characteristics moderate the
relationship between sports participation and juvenile delinquency?

Method
Inclusion Criteria
Multiple inclusion criteria were formulated to select the studies for this meta-analysis. First,
juvenile delinquency has been operationalized as criminal behavior (i.e., a violation of the
law) by a minor outside the sports context. We excluded other types of deviant behavior
(for example, behavioral problems, status offenses, antisocial behavior, substance use, or
aggression) from the current meta-analysis to increase the comparability of the outcome
measures in the studies (Hofer & Piccinin, 2009). Second, the study had to report about the
relationship between sports participation and juvenile delinquency in a way that made it
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possible to calculate an effect size. We included studies reporting on adjusted statistics (the
reported statistic is controlled for background characteristics) and unadjusted statistics (the
reported statistic is not controlled for background characteristics). Third, the mean age of
the sample had to be between age 12 and 18. Fourth, the study had to contain both athlete
and non-athlete samples, and both delinquent and non-delinquent samples, or samples of
the general population of adolescents. Finally, the variables of interest had to be measured
on the individual level. Studies measuring sports participation combined with other types of
activity participation and studies measuring the effect of a sports intervention were excluded.

Selection of Studies and Handling Publication Bias
All studies addressing the relationship between sports participation and delinquency in
juveniles which were published before October 2015 were included in the current metaanalysis. Nine electronic databases were searched by the first author: ScienceDirect, Web
of Knowledge, Ovid (including ERIC), Picarta, Wiley, Google Scholar, Proquest (including
Dissertations and Theses and Sociogical Abstracts), EBSCOhost (including SPORTDiscus),
and Narcis. The search string included three combined variables: a sports element,
a delinquency element, and an age element. For the sports element, the following
keywords were used: sport*, leisure, physical activity, after-school, or extracurricular. For the
delinquency element, the following keywords were used: delinquen*, aggressi*, externali*,
crim*, deviant, behavioral problem, offend*, or antisocial. For the age element, the keywords
youth*, juvenile, adolescen*, or child were used. In most electronic databases it was possible
to search only in specific parts of the publications (i.e., in the title, abstract, or key-words). In
case the database offered this search option, we selected this option to reduce the number
of unsuitable hits.
A common problem in performing a meta-analysis is that studies may not have been
published because of non-significant or unfavorable findings, the so called “publication or
file drawer bias” (Rosenthal, 1995). Therefore, it is possible that the studies included in the
meta-analysis are not an adequate representation of all previous studies that have been
conducted. In order to prevent the problem of publication bias, we screened unpublished
studies by searching the Proquest Dissertations and Theses database. Additionally, reference
sections of review studies on leisure participation and behavioral problems were searched
for qualifying studies. Finally, the publication lists of some experts on sports and antisocial
behavior were checked for eligible studies. In case we found unpublished studies, we
emailed the authors for the full text of the study, or ordered the study from the Proquest
Dissertation Express.
The first author conducted the screening and selection process. When in doubt,
the last author was consulted. Figure 2.1 presents a flow chart of the search. The initial
search resulted in 414 articles, which also contained review and qualitative studies.
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9204 titles screened in electronic databases
ScienceDirect: 160
Web of Knowledge: 1472
Ovid (including ERIC): 2896
Picarta: 115
Wiley: 391
Google Scholar: 1000
Proquest: 1389
EBSCOhost: 1730
Narcis: 51
14 reviews screened

414 abstracts read and methods briefly screened
Reasons for exclusion:
Review article: 71
Independent variable not sports, but broad category: 68
Participants too young or too old: 25
No suitable dependent variable: 30
Measures not on individual level : 12
Only athlete sample: 11
Only delinquent sample: 3
Total excluded: 233

181 full texts examined for assessment outcome variable
Excluded, no suitable dependent variable:
Aggression: 47
Conduct problems/antisocial behavior/deviancy/status offences: 54
Risky behavior: 7
Total excluded: 108

73 full texts thoroughly examined
Unable to calculate effect size : 5
No suitable dependent variable: 5
Independent variable not sports, but broad category: 4
To o young or too old: 5
Intervention study: 3
Total excluded: 22

51 studies (with 48 independent samples) included in meta-analysis

Figure 2.1 Flow Chart of the Search

22

Sports participation and juvenile delinquency

This was narrowed down to 181 articles by inspection of the abstract and the method
section, including studies examining all kinds of deviant behavior. After excluding the
studies with other types of deviant behavior than delinquent behavior, 73 articles remained
for thorough investigation. Finally, a total of 51 studies (with 48 independent samples, 431
effect sizes, and 132.366 participants) met the inclusion criteria. Five studies had overlapping
samples; three studies (Daigle, Cullen, & Wright, 2007; Kelley & Sokol-Katz, 2011; Tolk, 2003)
used the same waves of the Add Health-trial, and two studies (Gardner, Roth, & BrooksGunn, 2009; Fauth, Roth, & Brooks-Gunn, 2007) both used data from the Project on Human
Development in Chicago Neighborhoods. Studies with overlapping samples were given
the same study number. Table 2.1 shows the study characteristics of the included studies.

Coding the Studies and Potential Moderators
The first author of this article coded the included studies according to the suggestions
of Lipsey and Wilson (2001). The dependent variable in this meta-analysis was juvenile
delinquency. The independent variable was sports participation. Ten studies (#ES = 46)
were double coded by the first author and a research assistant. It is common to calculate
the inter-rater agreement in a meta-analysis, because in addition to categorical variables,
we also coded continuous variables. The inter-rater reliability proved to be good with 94
percent agreement between the two coders.
The potential moderators of the association between sports participation and juvenile
delinquency were grouped into offense, study, sample, and sports characteristics. The type
of offense measured in the included studies was first coded as a string variable. After all
studies were coded, we distinguished five types of offenses, based on the available data:
overall delinquency, property crime (i.e., theft, shoplifting, stealing), property damage (i.e.,
vandalism), violent/serious crime (i.e., armed robbery, violent assault), and petty crime (i.e.,
minor offenses other than property crime or property damage).
The type of offense was coded as moderator variable, because different developmental
trajectories towards different offense types have been showed (Moffitt, 1993). Moreover, a
commonly used argument supporting the association between sports participation and
lower levels of engagement in delinquency is that athletes are just too busy to commit
crimes (Hirschi, 1969; Osgood, Wilson, O’Malley, Bachman, & Johnston, 1996; Schafer, 1969).
This seems specifically relevant when it comes to minor, opportunistic crimes (like petty
crimes or property damage), because these crimes particularly originate from boredom and
opportunity (Hirschi, 1969; Osgood, et al., 1996; Schafer, 1969). Furthermore, it is possible
that athletes withdraw from more serious crimes, as a possible sanction may jeopardize
their opportunity to play (Miller, Melnick, Barnes, Sabo, & Farrell, 2007). On the other hand,
acting out may be part of the athletes’ culture, which can result in the engagement of
minor delinquent behaviors, such as property damage and petty crimes (Miller et al., 2007).

23

2

24

1989

2007

1998

1996

2008

1977

1978

2006

2001

2005

2003

2012

2007

2013

2007

2007

2009

2003

2014

2003

2001

Barnes

Baumert Jr

Begg

Booth

Buhrmann

Buhrmann

Caldwell

Carr

Chapple

Choquet

Crean

Daigle

Davis

Faulkner

Fauth

Gardner

Gies

Hallingberg

Harrison

Hass

Year

822

47434

137

3217

1344

1315

3796

1551

3422

2512

5473

577

76

475

551

857

1366

527

6849

606

599

N

6 (.032)

3 (-.103)

1 (-.409)

10 (-.002)

8 (-.006)

4 (.140)

2 (.060)

12 (.021)

6 (.043)

4 (.040)

30 (.069)

10 (-.024)

1 (.083)

2 (.015)

9 (.185)

7 (-.159)

3 (-.028)

16 (.112)

4 (.039)

2 (.020)

6 (-.078)

# r (M)

Study characteristics

Agnew

Study

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

-

1.659

1.475

-

3.782

3.782

2.855

0.483

1.452

1.373

-

1.151

1.638

0.651

-

-

1.192

4.171

2.748

2.777

1.782

CROSS

CROSS

CROSS

LONG

LONG

LONG

CROSS

CROSS

CROSS

CROSS

CROSS

CROSS

CROSS

CROSS

CROSS

CROSS

CROSS

LONG

CROSS

CROSS

CROSS

Peer
Impact
Design
review factor

Table 2.1 Study Characteristics of Included Studies

Mix

PRO D

OD

OD

Mix

OD

OD

Mix

Mix

Mix

Mix

Mix

OD

PRO D

OD

OD

VIOL

OD

Mix

OD

Mix

<16

UN

<16

UN

UN

<16

<16

UN

<16

<16

<16

UN

<16

>16

Mix

Mix

UN

>16

UN

>16

UN

Outcome Age

53.2

Mix

100

100

Mix

48.9

46.9

53.2

Mix

49.4

Mix

Mix

56.6

49.0

0

0

Mix

Mix

48.6

45.2

50.2

% male

21.1

15.5

-

-

85.0

85.4

-

21.1

28.5

88.0

-

13.6

87.0

-

-

-

5.8

3.0

56.8

30.0

0.0

INTEN

DICHO

DICHO

Mix

DICHO

INTEN

INTEN

DICH

INTEN

INTEN

DICHO

INTEN

DICHO

INTEN

Mix

Mix

DICHO

INTEN

DICHO

INTEN

INTEN

TEAM

TEAM

TEAM

Mix

TEAM

UN

UN

TEAM

UN

TEAM

UN

TEAM

TEAM

UN

UN

UN

UN

Mix

UN

UN

TEAM

Team
sports

Sports characteristics

% minority Measure IV

Sample characteristics

UN

UN

UN

Mix

UN

UN

UN

Mix

UN

UN

UN

UN

CON

UN

UN

UN

UN

UN

UN

UN

UN

Contact
sports

OUT

SCH

UN

SCH

UN

OUT

UN

SCH

UN

UN

OUT

UN

UN

OUT

SCH

SCH

UN

OUT

OUT

OUT

OUT

Setting

Chapter 2

2009

1990

2011

1988

2014

1978

1995

2006

2011

2009

2011

2009

2007

2009

1997

2004

2013

2013

1969

1982

1984

Junger-Tas

Kelley

Kruissink

Kwon

Landers

Levin

Luthar

MacRae

Mays

Meenagh

Metzger

Miller

Moesch

Paetsch

Raithel

Reingle

Roman

Schafer

Segrave

Segrave

Year

1693

1935

585

390

2165

263

962

1664

597

2483

165

13956

123

164

2436

521

407

528

4751

994

747

N

3 (-.096)

35 (-.191)

1 (-.134)

2 (.034)

2 (.045)

3 (.210)

6 (.072)

2 (-.050)

2 (.040)

1 (.056)

6 (-.108)

2 (.098)

1 (-.103)

6 (.088)

45 (-.011)

3 (-.232)

1 (.06)

18 (.044)

11 (.059)

1 (.000)

2 (.005)

# r (M)

Study characteristics

Jennings

Study

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

No

Yes

0.730

-

1.782

3.621

2.748

-

1.659

0.300

2.777

1.200

-

2.748

1.016

3.782

1.613

2.270

2.777

-

-

-

2.378

CROSS

CROSS

CROSS

CROSS

LONG

CROSS

CROSS

CROSS

LONG

CROSS

CROSS

CROSS

LONG

CROSS

CROSS

CROSS

CROSS

CROSS

Mix

CROSS

CROSS

Peer
Impact
Design
review factor

Table 2.1 Study Characteristics of Included Studies (Continued)

OD

Mix

OD

OD

SER

Mix

OD

OD

SER

OD

Mix

PET

OD

OD

Mix

OD

OD

Mix

Mix

PET

PRO C

UN

Mix

UN

<16

<16

<16

UN

<16

<16

<16

UN

UN

>16

UN

>16

UN

<16

<16

UN

<16

>16

Outcome Age

Mix

Mix

100

46.6

49.9

49.0

51.0

47.8

45.0

49.0

62.0

Mix

82.9

Mix

Mix

UN

46.0

Mix

UN

UN

Mix

% male

-

Mix

-

96.5

86.6

-

-

-

30.2

91.0

-

-

26.0

7.0

27.0

-

0.0

-

-

-

100

DICHO

DICHO

DICHO

INTEN

INTEN

DICHO

INTEN

INTEN

Mix

DICHO

DICHO

DICHO

DICHO

INTEN

DICHO

DICHO

INTEN

DICHO

DICHO

INTEN

DICHO

TEAM

UN

UN

IND

UN

TEAM

UN

UN

UN

TEAM

UN

TEAM

UN

UN

UN

TEAM

IND

UN

UN

UN

UN

Team
sports

Sports characteristics

% minority Measure IV

Sample characteristics

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

Mix

UN

No

UN

UN

UN

UN

Contact
sports

SCH

OUT

SCH

UN

UN

OUT

UN

UN

Mix

UN

Mix

UN

UN

OUT

SCH

SCH

UN

Mix

SCH

UN

UN

Setting

Sports participation and juvenile delinquency

25

2

26

6504

2003

Tolk

582

2000

2010

2005

2000

1999

Watkins

Wilson

Wong

Yang

Yin

8 (-.057)

1 (.170)

3 (-.051)

5 (.084)

70 (.055)

1 (-.037)

25 (.063)

4 (-.051)

15 (-.035)

# r (M)

Yes

No

Yes

Yes

No

No

No

No

Yes

.593

-

2.777

1.200

-

-

-

-

-

CROSS

CROSS

CROSS

LONG

CROSS

CROSS

CROSS

CROSS

CROSS

Peer
Impact
Design
review factor

Mix

OD

Mix

OD

Mix

OD

OD

Mix

OD

<16

>16

UN

UN

UN

UN

Mix

<16

UN

Outcome Age

Mix

50.2

46.4

52.0

46.8

82.1

Mix

49.2

100

% male

92.0

-

-

68.0

-

37.6

Mix

4.0

-

INTEN

INTEN

INTEN

DICHO

Mix

DICHO

DICHO

INTEN

DICHO

UN

UN

UN

Mix

Mix

UN

UN

TEAM

Mix

Team
sports

Sports characteristics

% minority Measure IV

Sample characteristics

UN

UN

UN

Mix

Mix

UN

UN

UN

Mix

Contact
sports

SCH

UN

UN

OUT

UN

OUT

SCH

SCH

SCH

Setting

Note. N = number of participants; # r (M) = number of effect sizes (mean); impact factor = impact factor of journal; design = cross-sectional or longitudinal; outcome =
type of offense; % male = percentage of males in sample; % minority = percentage non-Caucasian; team sports = team sports versus individual sports; contact sports =
contact sports yes/no; setting = setting of sports participation; CROSS = cross-sectional design; LONG = longitudinal design; mix = study contains different categories
of moderator variables; OD = overall delinquency; PRO C = property crime; PRO D = property damage; PET = petty crimes; SER = serious/violent crimes; UN = variable
unspecified in study; TEAM = team sports; IND = individual sports; CON = co1ntact sports; SCH = school setting; OUT = out of school setting

1326

818

578

314

598

Van der Laan 2009

7733

1999

Thompson

4063

N

2006

Year

Study characteristics

Sokol-Katz

Study

Table 2.1 Study Characteristics of Included Studies (Continued)

Chapter 2

Sports participation and juvenile delinquency

Therefore, the relationship between sports participation and juvenile delinquency may be
moderated by offense type. In the majority of the studies (92 %) delinquency was measured
by means of self-report. In four studies (8 %; #ES = 7) delinquency was measured through
file information or official data. The effect of this possible moderator could not be assessed,
because the numbers were too small to obtain sufficient statistical power.
We coded several study characteristics that may influence the strength of the
relationship between sports participation and juvenile delinquency. First, the impact
factor of the journal in which the study was published (continuous variable) was coded,
because the impact factor is a first indication of study quality (Saha, Saint, & Christakis, 2003).
Second, the year of publication (continuous variable) was coded, because we expected
that the quality of older studies was lower than the quality of more recent studies, as the
statistical and methodological knowledge has increased largely in social research over
the last decades. Finally, the study design was coded (cross-sectional vs. longitudinal
designs), as cross-sectional studies measure the relationship between sports participation
and juvenile delinquency at one point in time, and longitudinal studies are able to take
the developmental aspect of the relationship between sports participation and juvenile
delinquency into account.
As sample characteristics we coded the proportion of males (continuous variable)
and the proportion of youth with a minority background (non-Caucasian) in the sample
(continuous variable). Gender is a potential moderator, because there are gender differences
in developmental pathways towards delinquency and differences in benefits of leisure
activity for boys and girls (Fredricks & Eccles, 2006; Fredricks & Eccles, 2008; Wong et al.,
2013; Wong, Slotboom, & Bijleveld, 2010). Ethnicity was coded as a potential moderator, as
it is unknown how well the findings of previous research generalize across ethnic groups
(Fredricks & Eccles, 2008).
Multiple sports characteristics were coded as potential moderators, because the type
and setting of the sports activities might be significant in whether sports participation is
positively, negatively or not related to juvenile delinquency. We coded whether the type
of sports were team sports or individual sports. Team sports have been related to positive
developmental outcomes because these sports promote the immediate practice of social
skills (Ewing, Seefeldt, & Brown, 1996). On the other hand, Rutten and colleagues (2007)
found that soccer players tend to show more antisocial behavior than swimmers. Whether
sports were contact sports or non-contact sports was also coded as a potential moderator,
because previous studies have found that young athletes in contact sports report more
delinquent and violent behavior than athletes in non-contact sports (Levin, Smith, Caldwell,
& Kimbrough, 1995; Endresen & Olweus, 2005). Finally, it was coded whether the sports
activities took place in a school or out-of-school setting. Sports in a school setting often
involve skilled coaches, whereas the out-of-school setting often involves volunteers who
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do not necessarily have a pedagogical background or lack specific coaching skills (Ewing,
Seefeldt, & Brown, 1996). Moreover, within the school setting there is often consultation
between the school and the coach, which can contribute to a positive effect on the
development of the participants (Perkins & Noam, 2007).

Calculation and Analysis
Effect sizes were transformed into correlation coefficient r. A positive correlation indicated
that athletes are more delinquent than non-athletes, whereas a negative correlation can be
interpreted as athletes being less delinquent than non-athletes. Effect sizes were calculated
using the calculator of Wilson (2013) and formulas from Lipsey and Wilson (2001). If an
article only mentioned that the relationship was not significant, an effect size was coded as
zero (Lipsey & Wilson, 2001), and a sensitivity analysis was conducted to test if this decision
affected overall results. We also performed a sensitivity test to see if the inclusion of the
adjusted effect sizes affected the overall results.
Continuous variables were centered on the mean, and categorical variables were
recoded into dummy variables. Extreme values of the effect sizes (>3.29 SD from the mean;
Tabachnik & Fidell, 2013) were adjusted by winsorizing these outliers. Four outliers were
identified at the lower bound of the distribution (range r = -.6790 - -.4170), they were
winsorized to the value of r = -.4090. One outlier was identified at the upper bound of the
distribution (r = .6690), this outlier was winsorized to the value of r = .4299. Correlation
coefficients r were recoded into Fisher z-values (Lipsey & Wilson, 2001). After the analyses,
the Fisher z-values were transformed back into correlation coefficients for interpretation
and reporting. Standard errors and sampling variance of the effect sizes were estimated
using formulas by Lipsey and Wilson (2001).
By including multiple effect sizes per study, the assumption of independent effect sizes
that underlie classical meta-analytic strategies was violated (Hox, 2002; Lipsey & Wilson,
2001). To deal with the interdependency of effect sizes, we applied a multilevel approach
to the present meta-analysis as suggested by Van den Noortgate and Onghena (2003). A
multilevel approach has the advantage that it accounts for the hierarchical structure of
the data, where the effect sizes are nested within the studies. Therefore, all information in
the studies can be preserved and maximum statistical power is generated, which allows
comprehensive moderator analyses to assess the influence of offense, study, sample,
and sports characteristics on the relationship between sports participation and juvenile
delinquency (Van den Noortgate & Onghena, 2003). We used a 3-level random effects
model to account for three levels of variance, including the sampling variance for each
effect size (level 1), the variance between effect sizes within a study (level 2), and the
variance between the studies (level 3) (Wibbelink & Assink, 2015). The meta-analysis was
conducted in R (version 3.2.0) with the metafor-package, employing a multilevel random
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effects model (Houben, Van Den Noortgate, & Kuppens, 2015; Van den Bussche, Van den
Noortgate, & Reynvoet, 2009; Viechtbauer, 2010). This model is adequate and often used for
multilevel meta-analyses, and in general superior to the fixed-effects approaches used in
traditional meta-analyses (Van den Noortgate & Onghena, 2003).
To estimate the model parameters the restricted maximum likelihood estimate (REML)
was applied (Van den Noortgate & Onghena, 2003). The Knapp and Hartung-method
(2003) was performed to test individual regression coefficients of the models and for
calculating the corresponding confidence intervals. The Knapp and Hartung-method
(2003) has the advantage that it reduces Type I-errors (Wibbelink & Assink, 2015). Likelihood
ratio tests were used to compare the deviance scores of the full model and the models
excluding the variance parameters of level 2 or 3, making it possible to determine whether
significant variance is present at the two levels (Wibbelink & Assink, 2015). In case there
was significant variance on these two levels, the distribution of effect sizes was considered
to be heterogeneous. This indicates that the effect sizes could not be treated as estimates
of a common effect size, and moderator analyses were performed. For models including
moderators, an omnibus test of the fixed-model parameters was conducted, which tests
the null hypothesis that the group mean effect sizes are equal. Therefore, the test statistics
of the moderator analyses were based on the F-distribution.
Although we made several efforts to prevent publication bias by our search strategy,
this could not guarantee the absence of publication bias. In order to assess the influence of
publication bias, we first tested funnel plot asymmetry according to Egger’s method (Egger,
Smith, Schneider, & Minder, 1997). A funnel plot is a scatter plot of the effect sizes against
the effect size’s precision (the inverse of the standard error). In case of publication bias, a gap
in the effect size distribution would be present, showing an asymmetrical funnel plot and
a significant Egger’s test. Second, we performed a trim and fill procedure (Duval & Tweedie,
2000) by drawing a trim and fill plot in MIX 2.0 (Bax, 2011). The trim and fill procedure corrects
for funnel plot asymmetry by imputing estimated missing effect sizes that are calculated
on the basis of existing effect sizes. If the trim and fill plot showed missing effect sizes, we
imputed these estimated effect sizes of missing studies to the meta-analytic data, and reran
the multilevel meta-analysis in R, as this shows the influence of the estimated missing data
on the overall effect of the meta-analysis. Finally, the skewness of the effect size distribution
was calculated in SPSS, because if publication bias is present, a skew distribution of the
effect sizes would be expected (Begg & Mazumbar, 1994).
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Results
Table 2.2 presents the results of the multilevel meta-analysis. The overall association
between sports participation and juvenile delinquency can be found in this table, as well as
the results of the moderator analysis.

Overall Relationship Sports Participation and Juvenile Delinquency
No significant association was found between sports participation and juvenile delinquency
(r = .005; 95% CI = -.023-.033; p > .05), suggesting that there is no significant overall
relationship between athletic status and the level of delinquent behavior in adolescents.
Sensitivity analysis excluding the adjusted effect sizes (effect sizes controlled for
background characteristics) had little effect on the overall association between sports
participation and juvenile delinquency (r = -.001; 95% CI = -.039-.037; p > .05). The sensitivity
analysis excluding the studies where a reported null effect was coded as r = 0 did not affect
the overall association between sports participation either (r = .006; 95% CI = -.023-.034; p >
.05; # studies = 47; # ES = 424).
When checking for publication bias, first, Egger’s method did not indicate funnel plot
asymmetry, because the intercept was not significant (t = -0.118, p = .906). However, the
trim and fill plot revealed that there were some missing effect sizes, indicating publication
bias. The trim and fill plot in Figure 2.2 shows the imputation of estimated effect sizes with
negative correlation coefficients (represented by the white dots) on the left side of the
funnel. This indicates the absence of studies reporting that athletes are less delinquent than
non-athletes. To check if this possible publication bias influenced the overall association
between sports participation and juvenile delinquency, we added the imputed estimates
to the data.
Table 2.2 shows that imputation of the estimated effect sizes to the meta-analysis did not
render results significantly (r = -.022, p > .05). Finally, the skewness test was not significant
(Z = -1.263, p > .05), indicating that the effect size distribution was not skewed. Although
there was some indication of publication bias according to the trim and fill analysis, we
concluded that our findings are robust to the threat that excluded studies might have
yielded a significant effect, because after imputation of the estimated effect sizes the overall
mean effect size remained non-significant.
The likelihood ratio test comparing models with and without between-study variance
(level 3) showed that significant variance was present at the between-study level (σ2level 3
= 0.007, χ2(1) = 215.784; p < .0001). The variance between the effect sizes within studies
(level 2) was significant as well (σ2level 2 = 0.005, χ2(1) = 1965.307; p < .0001), indicating a
heterogeneous effect size distribution. About 4% of the total effect size variance was
accounted for the sampling variance (level 1), 39% for the variance between effect sizes
within studies (level 2), and 57% for the variance between studies (level 3).
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Table 2.2 The Overall Results and Moderator Effects Relationship between Sports Participation and Juvenile
Delinquency
# study # ES
Overall association sports and juvenile
delinquency
Overall association after trim and fill
procedure

β₀
t
(mean r) 0

48

431

.005

0.323

53

445

-.022

-1.219

β₁

t1

F(df1, df2)

2

Moderator variables
48

431

Overall delinquency (RC)

34

213

.009

0.604

Property crime

13

64

-.011

-0.583

-0.020

Property damage

11

39

.016

0.799

0.007

0.398

Serious/violent crime

19

92

-.012

-0.711

-0.022

-1.664

Petty crime

8

23

.020

0.817

0.010

0.478

48

431

-.000

-.008

0.002

1.928

F(1,429) = 3.719

2.766**

F(1,177) =
7.650**

Type of offense

F(4,426) = 1.389
-1.357

Study characteristics
Publication year (continuous)
Impact factor (continuous)

33

179

Type of study

48

431

.005

0.382*

0.034

F(1,429) = 6.387*

Cross-sectional (RC)

40

381

-.007

-0.494

Longitudinal

8

50

.074

2.396*

0.081

2.527*

Proportion male (continuous)

46

416

.008

0.572

-0.030

-2.204*

Gender (post-hoc analysis)

46

416

Male sample

18

91

-.013

-0.774

Mixed sample

34

246

.013

0.868

0.026

1.859

Female sample

16

79

.027

1.551

0.040

2.875**

27

225

.003

0.183

0.022

0.838

22

141

Sample characteristics

Proportion ethnic minority
(continuous)

F(2,414) = 4.856*
F(2,413) = 4.259*

F(1,223) = 0.703

Sports characteristics
Type of sports
Team sports (RC)

19

Individual sports
Type of sports

5

F(1,139) =
7.889**

114

-.003

-0.109

27

.057

2.011*

9

90

Contact sports (RC)

7

52

.031

1.705

Non-contact sports

7

38

.009

0.488

30

292

School setting (RC)

15

160

-.047

-1.782

Out-of-school setting

15

132

.042

1.606

Setting

0.059

2.809**
F(1,88) = 2.593

-0.022

-1.610
F(1,290) = 6.094*

0.083

2.469*

Note. # studies = number of independent studies; ES = number of effect sizes; t0 = difference in mean r with zero;
t1 = difference in mean r with reference category; mean r = mean effect size (r); F(df1, df2) = omnibus test; (RC) =
reference category.
*
p <.05; ** p <.01
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In case of heterogeneous effect size distributions, moderator analyses are advised to
assess whether the variance between the effect sizes can be explained by certain factors,
regardless of the significance of the overall effect size. Therefore, we conducted moderator
analyses on offense, study, sample, and sports characteristics to examine the strength of
the relationship between sports participation and juvenile delinquency. Table 2 shows the
results of the moderator analyses.
Trim-and-fill plot
0.01 limit
0.05 limit

200

0.1 limit
Filled synthesis estimate

Precision

150

100

50

0
-0,6

-0,4

-0,2

0

0,2

0,4

0,6

Effect size

Figure 2.2 Trim-and-Fill Plot
Note: Graph from Bax (2011). MIX 2.0 — professional software for meta-analysis in Excel. Version 2.0.1.4. BiostatXL,
2011. Retrieved from: http://www.meta-analysis-madeeasy.com.

Type of Offense
The type of offense did not moderate the relationship between sports participation and
juvenile delinquency (F(4,426) = 5.556; p > .05). The associations between sports participation
and respectively property crime, property damage, serious/violent crime, and petty crime
did not deviate from the association between sports participation and overall delinquency.
None of the specific types of offenses were significantly related with sports participation.

Study Characteristics
Several study characteristics had a moderating effect on the relationship between sports
participation and juvenile delinquency (see Table 1). The impact factor of the journal in
which the study was published significantly moderated the relationship between sports
participation and juvenile delinquency (F(1,177) = 7.650; p < .01). Among published articles,
stronger, positive associations between sports participation and juvenile delinquency were
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found for studies in the more frequently cited journals. Moreover, the type of study seemed
to influence the relationship between sports and juvenile delinquency (F(1,429) = 6.387; p <
.05). Only among studies using longitudinal designs significant results were found (r = .074),
indicating that athletes were more delinquent than non-athletes. Furthermore, the year of
publication did not moderate the strength of the relationship between sports participation
and juvenile delinquency.

Sample Characteristics
Only gender moderated the relationship between sports and juvenile delinquency (F(2,413)
= 4.856; p < .05). Studies with lower proportions of males in the sample, showed more
positive correlations with juvenile delinquency. To be able to interpret this result more
clearly, we conducted post-hoc analysis with a more stringent α-level of .025, with all-male,
mixed, and all-female samples in the analysis. In this post-hoc analysis, gender significantly
moderated the relationship between sports participation and delinquency (F(2,413) =
4.259; p < .025). The correlations between sports participation and juvenile delinquency
significantly differed in all-female samples from the all-male samples. However, the individual
categories did not show significant correlations between sports participation and juvenile
delinquency (male samples r = -.013, mixed samples r = .013, female samples r = .027; p
> .05). The proportion of adolescents from ethnic minority groups did not moderate the
relationship between sports participation and juvenile delinquency.

Sports Characteristics
Moderating effects were found for multiple sports characteristics. The type of sport had a
moderating effect on the relationship between sports participation and juvenile delinquency
(F(1,139) = 7.889; p < .01). Individual sports showed a significant mean assiation (r = .057),
indicating that athletes of individual sports were more delinquent than non-athletes,
whereas no relationship between sports participation and juvenile delinquency was found
in team sports. Further, the setting of the sports participation (whether the sports were
school-based or in an out-of-school setting) moderated the relationship between sports
and juvenile delinquency (F(1,290) = 6.094; p < .05). However, the individual categories
did not show significant correlations for the relationship between sports participation and
juvenile delinquency (school setting mean r = -.047, out of school setting mean r = .042,
both p > .05). Finally, whether or not the athletes participated in contact sports did not
moderate the relationship between sports participation and juvenile delinquency.
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Discussion
Sports participation plays an important role in the lives of adolescents. Much is known
about the positive associations between sports participation and psychosocial health (Eime,
Young, Harvey, Charity, & Payne, 2013; Janssen & LeBlanc, 2010), but theoretical and empirical
knowledge about the relationship between sports participation and juvenile delinquency
is lacking (Coakley, 2002; Farb & Matjasko, 2012; Nichols, 2007). Nevertheless, sports are
used worldwide to prevent juvenile delinquency (Cameron & MacDougall, 2000; Hartmann,
2003; Kelly, 2013; Miller et al., 2007; Nichols, 2007; Sandford, Armour, & Warmington, 2006).
This multilevel meta-analysis is the first systematic review that examined the association
between sports participation and juvenile delinquency by synthesizing previous research
on sports participation and juvenile delinquency.
Overall, no significant association was found, indicating that there was no significant
relationship between sports participation and juvenile delinquency (r = .005). This result
was maintained even after controlling for possible publication bias by a trim and fill
procedure. However, the distribution of effect sizes was heterogeneous, indicating that
there was variation between the effect sizes within and across studies, possibly explained
by moderators. Therefore, we conducted moderator analyses on offense, study, sample, and
sports characteristics.
Moderator analyses showed that the type of offense did not influence the relationship
between sports participation and juvenile delinquency, and that sports participation was
not associated with overall delinquency, serious/violent crime, property crime, property
damage, or petty crime. Some study, sample, and sports characteristics did influence the
relationship between sports participation and juvenile delinquency. Athletes were more
delinquent than non-athletes in studies published in more frequently cited journals and
using longitudinal designs. Furthermore, gender influenced the relationship between sports
participation and juvenile delinquency. In all-female samples, more positive correlations were
found than in all-male samples. Finally, the setting of the sports environment and whether
it was a team or individual sport moderated the relationship with juvenile delinquency.
Athletes participating in an out-of-school setting appear to have less favorable outcomes
regarding juvenile delinquency compared to athletes in a school setting. Individual sports
were associated with less delinquency, whereas for team sports no significant results were
found. However, it has to be noted that, although there were significant moderating effects
from study, sample, and sports characteristics, the correlations found in the moderator
analyses were extremely small (in all cases r < .08), and it is expected that the practical or
clinical value of these findings is minimal.
From the results of the current meta-analysis, we conclude that, in general, sports
involvement is not reliably related to more or less juvenile delinquency, and that this nonsignificant association is only marginally affected by the moderating factors that were

34

Sports participation and juvenile delinquency

assessed in the current study. This conclusion has some important theoretical implications.
Contrary to many criminological theories, such as Hirschi’s (1969) theory of social bonds, the
boredom theory (Schafer, 1969), and the routine activities theory (Cohen & Felson, 1979),
sports alone fail to protect youth from delinquent behaviors. In line with other researchers
and theorists, we conclude that sports participation by itself may not be enough to increase
protective social bonds and to eliminate boredom and opportunities for crimes in order
to reduce delinquent behavior (Agnew & Petersen, 1989; Tappan, 1949; Wong, 2005). On
the other hand, contrary to theories assuming that sports participation is associated with
more delinquency (i.e., the theories on the antisocial influence of sports because of the
competitive element of sports and the alcohol consumption culture), sports do not seem
to increase delinquent behavior among youth either. One explanation of the finding of no
significant overall effect could be that sports participation is not associated with juvenile
delinquency at all. The assumed positive influences of sports may not be strong enough
to affect behaviors and skills outside the sports context, and to protect against juvenile
delinquency (Shield & Bredemeier, 1995; Tappan, 1949). Another explanation we would
like to propose is the possibility that protective influences of sports participation may
be attenuated by the negative influences of sports participation on the development of
juvenile delinquency. In this view, we acknowledge the potential positive influences of
sports, but also consider a possible risk of sports participation regarding the development
of juvenile delinquency.
Our suggestion that the positive and negative influences of sports participation on
juvenile delinquency may countervail each other has implication for the realization of an
appropriate sports context. In the sports environment, the protective influences of sports on
juvenile delinquency must be highlighted, and the negative influences on the development
of juvenile delinquency confined. The results of the current meta-analysis showed that more
favorable outcomes (i.e., less delinquency) were found in sports participation within school
settings and in team sports. This may be explained by the involvement of skilled coaches
in school settings, while the out-of-school setting often involves volunteers who do not
necessarily have a pedagogical background or lack specific coaching skills (Ewing, Seefeldt,
& Brown, 1996). Further, within the school setting, there is often consultation between the
school and the coach, which can contribute to a positive effect on the development of the
participants (Perkins & Noam, 2007). Team sports may have been related to less delinquency,
because these sports promote the immediate practice of social skills (Ewing, Seefeldt, &
Brown, 1996).
Previous studies have offered some implications for the development of an adequate
sports context as well. The beneficial effects of sports can be expected when there is a
climate of “fair play”-mentality and when team play, the development of athletes, and
acquiring skills are considered more important than performance (Guivernau & Duda,
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2002; Miller, Roberts, & Ommundsen, 2005; Rutten, et al, 2007). The sports coach plays a
significant role in providing an adequate sports context that leads to positive psychological
outcomes in athletes (Côte & Gilberts, 2009; Ntoumanis, Taylor, & Thøgersen-Ntoumani,
2012; Smith, Smoll, & Cumming, 2007). Knowledge of education, interpersonal skills, the
ability to reflect upon oneself, and understanding of the developmental needs of individual
adolescent athletes are important characteristics of coaches, which might positively affect
the development of young athletes (Côte & Gilberts, 2009). In sum, we argue that sports
participation may protect against juvenile delinquency when the sports environment
consists of elements that guarantee a positive and safe sports environment (Côte & Gilberts,
2009; Rutten et al., 2007).
In the current meta-analysis, it was difficult to test our hypothesis of a protective influence
of sports on juvenile delinquency when the sports environment is able to guarantee an
appropriate context for development and negative aspects of sports are minimized. None
of the included studies provided information about relevant characteristics of the sports
environment, such as the quality of the relationship with the coach, the education of the
coach, and the quality of the moral atmosphere of the sports environment (Rutten et al.,
2007). Future research with longitudinal designs should focus on these contextual factors
to understand more about the relationship between sports participation and juvenile
delinquency, and mechanisms that contribute to positive developmental outcomes in
adolescents.
There are some limitations of this study that need to be addressed. First, this study
included non-published, non-peer reviewed manuscripts with weak study designs. Second,
we combined unadjusted and adjusted effect sizes in the meta-analysis. This may be
problematic, because the adjusted effect size may be smaller or larger than the related
unadjusted effect size, which can affect the overall effect size (Aloe & Thompson, 2013).
On the other hand, the sensitivity analysis showed that the exclusion of the adjusted effect
sizes had little effect on the overall relationship between sports participation and juvenile
delinquency. Therefore, we argue it is justified to include the adjusted effect sizes in the
meta-analysis, and with that, to prevent publication bias. Third, the included studies did not
always provide detailed information about sample and sports characteristics. In the majority
of studies, the independent variable was described as the general term “sports”. Previous
research, as well as the current study, showed that specific characteristics of sports or the
sports environment influence the relationship between sports participation and juvenile
delinquency (Endresen & Olweus, 2005; Rutten et al., 2007). However, because of the lack of
a distinction between the different types of sports in the studies and characteristics of the
sports context, we could only include a limited number of moderators. Finally, youth with
more proneness towards delinquency may show lesser or greater chances to get involved
in sports participation. Thus, the results of this meta-analysis may be influenced by self-

36

Sports participation and juvenile delinquency

selection bias (Fredricks & Eccles, 2006). As the present meta-analysis consists of mostly
cross-sectional studies aimed to assess the relationship between sports participation and
juvenile delinquency, we refrain from making a causal statement about the effects of sports
participation on juvenile delinquency.
Despite the limitations, the current meta-analysis has several strengths. First of all, this
is the first systematic review on the relationship between sports participation and juvenile
delinquency filling gaps in theoretical and empirical knowledge on two important topics
in adolescence. Second, by using an advanced multilevel approach that allowed for the
inclusion of multiple effect sizes per study, comprehensive moderator analyses were
possible, leading to a better understanding of (the lack of ) moderating influences. Third, we
increased the comparability of the studies included in the meta-analysis by using a narrow
definition of juvenile delinquency. Finally, we have made efforts to prevent publication bias
by conducting an extensive systematic literature search and including unpublished studies.
The advantage of including unpublished studies is that it increases the representativeness
of the selected studies and decreases the chances of publication bias (Duval & Tweedie,
2000). Moreover, we controlled for the possible publication bias by performing a trim and
fill procedure. All in all, the strengths of this meta-analysis assure the representativeness of
the finding of no overall significant relationship between sports participation and juvenile
delinquency, providing an important contribution to the research on adolescence.

Conclusions
Despite the large role of sports in the development of adolescence, little is known about
the relationship between sports participation and juvenile delinquency. There is much
controversy on whether sports participation should be perceived as a protective or a risk
factor for the development of juvenile delinquency. This study aimed to provide more
insight in the association between sports participation and juvenile delinquency. The
findings of this multilevel meta-analytic review showed that, overall, sports participation
was not related to juvenile delinquency. Some significant moderators were identified, but
the influences of the study, sample, and sports characteristics examined in this review
were minimal. We have explained these results by the suggestion that the alleged positive
influences of sports may be countervailed by the supposed negative influences of sports.
This has implications for the way that sports activities are implemented for adolescents. The
sports context may amplify the positive elements of sports, such as the opportunity to form
prosocial relationships with peers and the coach (Fredricks & Eccles, 2005; Rutten et al., 2007),
practice social skills (Vidoni & Ward, 2009), and decrease the elements that may contribute to
juvenile delinquency, such as the emphasis on competition (Stanger, Kavussanu, Boardley,
& Ring, 2013). Improving the pedagogical quality of the sports environment and including
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those measures in research on sports participation and psychosocial development may
provide important knowledge to realize the potential positive influence of sports activities
on juvenile delinquency.
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Abstract
Physical activity interventions are often implemented in the adolescent mental health care
practice to prevent or treat psychosocial problems. To date, no systematic review of the
effect of these physical activity interventions in adolescents has been conducted. In the
current study, four multilevel meta-analyses were performed to assess the overall effect
of physical activity interventions on externalizing problems, internalizing problems, selfconcept, and academic achievement in adolescents. In addition, possible moderating
factors were examined. In total, 57 studies reporting on 216 effect sizes were included, and
the results showed significant small-to-moderate effects of physical activity interventions
on externalizing problems (d = 0.320), internalizing problems (d = 0.316), self-concept (d
= 0.297), and academic achievement (d = 0.367). Further, moderator analyses showed that
outcome, study, sample, and intervention characteristics influenced the effects of physical
activity interventions on psychosocial outcomes. Implications for theory and practice
concerning the use of physical activity interventions in adolescent mental health care
practice are discussed.
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Introduction
For decades, physical activity has been associated with a broad range of positive outcomes
in youth. Historically, empirical research focused on identifying associations between
physical activity and general health benefits, such as lower risks of chronic diseases and
adiposity (Andersen et al., 2006; Haynos & O’Donohue, 2012; Janssen & LeBlanc, 2010). This
type of research was later extended to psychosocial outcomes (Biddle & Asare, 2011; Strong
et al., 2005). Nowadays, a large body of empirical evidence describing the relation between
physical activity and psychosocial outcomes is available. Physical activity is associated
with better academic performance, higher self-esteem, and less anxiety, depression, and
behavioral problems (Bailey, 2006; Biddle & Asare, 2011; Daniels & Leaper, 2006; Rasberry et
al., 2011; Rasmussen & Laumann, 2013; Samek, Elkins, Keyes, Iacono, & McGue, 2015; Singh,
Uijtdewilligen, Twisk, Van Mechelen, & Chinapaw, 2012; Strauss, Rodzilsky, Burack, Collin,
2001). Hence, physical activity interventions are widely used to treat or prevent all kinds
of psychosocial problems in youth. The present meta-analytic study provides a systematic
review of the literature on the effects of physical activity interventions on four psychosocial
outcomes in adolescents: externalizing problems, internalizing problems, self-concept, and
academic achievement.

Theoretical Framework
Physical activity interventions contain elements of sports or (aerobic) exercise, and are
implemented in many different settings. There are several theories on how physical activity
interventions may lead to improved psychosocial outcomes. First, some researchers have
argued that the physiological effects of physical activity positively influence psychological
and cognitive aspects (Matta Mello Portugal et al., 2013; Petruzzello, Landers, Hatfield,
Kubitz, & Salazar, 1991; Singh, Uijtdewilligen, Twisk, Van Mechelen, & Chinapaw, 2012). For
example, physical activity leads to increased body temperature, higher norepinephrine and
endorphins releases, elevated blood and oxygen flow to the brain, heightened nerve cell
growth and brain plasticity, and decreased blood pressure and resting heart rate (Cotman
& Berchtold, 2002; Kenney, Wilmore, & Costill, 2015; Ide & Secher, 2000). These physiological
effects have often been related to reduced stress, anxiety and depression levels, and better
cognitive functions, such as more concentration and an improved learning ability (Chang,
Labban, Gapin, & Etnier, 2012; Knöchel et al., 2012; Petruzzello et al., 1991; Singh et al., 2012;
Smith, Potter, McLaren, & Blumenthal, 2013; Trudeau & Shephard, 2010).
Second, scholars have hypothesized that the context in which the physical activity
is offered, provides a wide range of learning opportunities for social skills and moral
virtues that are thought to protect against psychosocial problems (Holt & Neely, 2011). By
participating in physical activities, such as sports, youth are expected to develop honesty,
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sportsmanship, fairness, and moral judgment, and to learn obeying rules and authority,
self-control, conflict-resolution, skills to cope with disappointments, and to co-operate with
others (Arnold, 1994; Kreager, 2007; Shields & Bredemeier, 1995). Additionally, it was shown
that young athletes had higher levels of emotion regulation and initiative taking compared
to non-athletes (Larson, Hansen, & Moneta, 2006). As a result of these (alleged) contribution
of sports to the moral and socio-emotional development of youth, it is often stated that
physical activity interventions comprising sports elements may help in preventing or
treating internalizing and externalizing problems (Boone & Leadbeater, 2006; Rutten et al.,
2007; Shields & Bredemeier, 1995).
Third, a common underlying rationale for physical activity interventions is that
participation in physical activities, such as sports, may have a positive effect on social
inclusion, sense of identity, community participation, and bonding with society (Agnew &
Petersen, 1989; Bailey, 2005; Haudenhuyse, Theeboom, & Skille, 2014; Perks, 2007). According
to this sociological approach, young athletes can derive their identity from the sports team
they belong to or the group of athletes practicing the same sport, which could influence
the youth’s self-concept positively (Armour & Duncombe, 2012; Boone & Leadbeater, 2006).
Further, professional players and coaches may become important role models for young
athletes, who can reinforce prosocial behaviors and prevent antisocial behaviors (Rutten
et al., 2007). Also, the sports field may be seen as a context in which people from different
backgrounds can interact with each other, leading to the social inclusion of vulnerable
youth and stronger bonds with society (Perks, 2007). Consequently, it is argued that sports
participation may prevent externalizing behaviors, and increase school involvement (Agnew
& Petersen, 1989; Bailey, 2005; Fredricks & Eccles, 2006; Nichols, 2010; Eccles, Barber, Stone,
& Hunt, 2003). On the other hand, there are also scholars who have pointed to the negative
effects of physical activity interventions on social inclusion. For instance, social inequalities
between players can actually be emphasized through the competitive component of
sports resulting in stronger “us” and “them” feelings (Haudenhuyse, Theeboom, & Skille,
2014; Hutchins, 2007; Spaaij, Farquharson, & Marjoribanks, 2015). However, to date there
is little empirical evidence to support either assumption of the effects of physical activity
interventions on social inclusion (Bailey, 2005; Haudenhuyse, Theeboom, & Skille, 2014;
Henley, Schweizer, de Gara, & Vetter, 2007).
Finally, it has been argued that by learning athletic skills, achieving goals, and
experiencing success by winning games, physical activity interventions can positively
influence self-concept (Bowker, 2006; Petruzzello, Landers, Hatfield, Kubitz, & Salazar, 1991).
Physical activity may increase specific domains of self-concept (i.e., physical competence
and satisfaction with physical appearance), which in turn positively influences global selfconcept (Lubans, Plotnikoff, & Lubans, 2012). On the contrary, Richman and Shaffer (2000)
showed that when young athletes do not experience increased physical competence or
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improved body image (for example, by not gaining strength, not experiencing weight loss,
or losing games all the time), physical activity may actually have a negative influence on
global self-concept.

Previous Reviews and Gaps in the Literature
An extensive amount of systematic reviews on the effects of physical activity interventions
on psychosocial outcomes are available, but these mainly focus on internalizing problems
or cognition in adult populations (see for example, Daley, 2008; Herring, O’Connor, &
Dishman, 2010; Penedo & Dahn, 2005; Petruzzello, Landers, Hatfield, Kubitz, & Salazar, 1991;
Phillips, Kiernan, King, 2003; Tomporowski & Ellis, 1986). The effects of physical activity
on psychosocial outcomes in juvenile populations have received much less attention
in the literature (Ahn & Fedewa, 2011; Biddle & Assare, 2011). We chose to examine the
effect of physical activity interventions in adolescence, because of the importance of this
developmental stage for the onset of psychosocial problems (Strong et al., 2005). As for
psychosocial outcomes, we chose the psychosocial outcomes that are most studied and
most targeted by physical activity interventions, among which are externalizing problems,
internalizing problems, self-concept, and academic performance (Biddle & Assare, 2011;
Chamberlain, 2013).
To date, no systematic review of the effect of physical activity on externalizing
problems has been conducted. Local governments and institutions all over the world have
implemented physical activity interventions to prevent externalizing problems of juveniles
(Coakley, 2002; Kelly, 2013; Nichols, 2010; Chamberlain, 2013). However, the available
narrative (selective) reviews show that empirical evidence of the effect of physical activity
interventions on externalizing problems is mostly anecdotal, and has serious methodological
problems (Coakley, 2002; Chamberlain, 2013; Kelly, 2013; Sandford, Duncombe, & Armour,
2008). Although most researchers see a role for physical activity interventions targeting
externalizing problems, critical notes have been made (Coakley, 2002; Chamberlain,
2013; Spruit, Van Vugt, Van der Put, Van der Stouwe, & Stams, 2015). For example, Spruit
and colleagues (2015) recently found in their meta-analysis of 52 studies, including 431
effect sizes, that there was no overall relation between sports participation and juvenile
delinquency, and that sports participation was in some cases even related to more juvenile
delinquency. It has been argued by these and other scholars that more understanding of
the effect of physical activity interventions on externalizing problems is necessary in order
to validate the widespread use of physical activity interventions in preventing externalizing
problems (Chamberlain, 2013; Kelly, 2013; Nichols, 2010; Spruit et al., 2015).
Small-to-moderate effect sizes have been found in a “review of reviews” for the effect of
physical activity interventions on internalizing problems, such as depression and anxiety
in children and adolescents (Biddle & Assare, 2011). However, the authors mentioned
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that the studies included in the reviews generally have questionable designs, and that
several reviews included cross-sectional studies, which made statements about causality
problematic (Biddle & Asare, 2011). The Cochrane review of Larun, Nordheim, Ekeland,
Hagen, and Heian (2006) has been discussed in Biddle and Asare (2011), but deserves some
special attention here as well. Larun and colleagues (2006) conducted eight meta-analytic
comparisons of RCT’s on the effects of exercise on anxiety and depression in different
samples, and with different types of control groups. Overall, the authors concluded that
a small effect of exercise on anxiety and depression appeared, but generalization of these
results was difficult due to the limited number of studies included (i.e., two to six studies per
comparison), and the diversity of the sample and study characteristics (Dunn & Weintraub,
2008; Larun et al., 2006). In sum, the available evidence indicates positive effects of physical
activity interventions on internalizing problems, but this evidence has considerable flaws
(Biddle & Asare, 2011; Dunn & Weintraub, 2008).
Self-concept in youth has also been a highly studied topic in physical activity intervention
research. Biddle and Asare (2011) summarized the results of three systematic reviews. The
reviews discussed in Biddle and Asare (2011) reported a small-to-moderate effect of physical
activity interventions on self-esteem in youth. The recent meta-analysis of Liu, Wu, Ming
(2015) of 38 studies found small-to-moderate effect sizes of physical activity interventions
in participants aged 4 to 20 on general self-outcomes, self-concept and self-worth. To
date, no recent meta-analysis exists focusing on the effect of physical activity interventions
on self-concept in adolescents specifically. The reviews of Ekeland and colleagues (2004;
described in Biddle and Assare, 2011) and Liu and colleagues (2015) included samples
ranging from preschoolers to college students. It is possible that this broad spectrum may
lead to a disfigured image of the effect of physical activity interventions on self-concept,
since specifically adolescence is characterized as an important phase for the development
of self-concept (Strong et al., 2005). Therefore, a systematic review examining the effect of
physical activity interventions on self-concept in adolescents is necessary.
Most previously conducted reviews on the effect of physical activity interventions
on academic achievement focused on the broad domain of cognition and academic
performance, such as attention, concentration, intelligence, dropout rates, motivation,
and classroom behavior (Fedewa & Ahn, 2011; Howie & Pate, 2012; Rasberry et al., 2011;
Singh, Uijtdewilligen, Twisk, Van Mechelen, & Chinapaw, 2012; Trudeau & Shephard, 2008;
Tomporowski, Davis, Miller, & Naglieri, 2008). The available evidence supporting the effect
of physical activity on specifically academic achievement is mostly correlational (Trudeau &
Shephard, 2008; Tomporowski et al., 2008; Singh et al., 2012). The meta-analysis of Fedewa
and Ahn (2011) combined experimental studies and correlational studies to assess the
effect of physical activity interventions on academic achievement in children (d = .24
on grade point average), which limits the possibility of statements about causality. The
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systematic review of Rasberry and colleagues (2011) provided a detailed overview of the
effect of physical activity on academic achievement in intervention studies. They showed
that almost half of the outcomes of physical activity on children’s academic achievement
in intervention studies were positive (48 percent), the other half neutral (49 percent), and
only one outcome (3 percent) was negative, implicating that physical activity can improve
academic achievement (Rasberry et al., 2011). However, the authors did not report about the
strength of the effect of physical activity interventions on academic achievement, and the
generalization of conclusions was difficult due to methodological weaknesses of included
studies, the diversity of the samples, and the limited number of studies included (Rasberry et
al., 2011). All in all, there are indications of a positive effect of physical activity interventions
on academic achievement, although insight into the strength of the effect and possible
moderating factors is lacking (Rasberry et al., 2011; Howie & Pate, 2011; Feweda & Ahn, 2011).

The Current Meta-Analysis
The present study aims to fill in the gaps in existing literature by conducting four multilevel
meta-analyses on the effect of physical activity interventions on externalizing problems,
internalizing problems, self-concept, and academic achievement in adolescents. It
is necessary to focus on adolescence exclusively because of the importance of this
developmental stage for the onset of psychosocial problems (Strong et al., 2005). The
physical, neurological, and socio-emotional transitions that occur during adolescence make
adolescents vulnerable for psychosocial problems (Dahl, 2004; Smetana, Campione-Barr, &
Metzger, 2006). In the USA, 20-25% of the adolescents experience emotional distress, and
approximately 10% of the adolescents have severe mental problems (Knopf, Park, & Paul
Mulye, 2008).
Externalizing problems, internalizing problems, self-concept, and academic achievement
were considered the most relevant outcomes to examine in a series of comprehensive
meta-analyses, because they are the best theoretically supported and most empirically
evaluated outcomes, which are most frequently targeted by physical activity interventions
in youth care practice (Biddle & Assare, 2011; Chamberlain, 2013). By focusing on a narrow
age range, and including only (quasi-)experimental studies, the current study takes into
account the shortcomings of previous systematic reviews. Further, the multilevel approach
allows comprehensive moderator analyses to assess the influence of study, sample and
intervention characteristics on the effect of physical activity interventions on psychosocial
outcomes (Van den Noortgate, López-López, Marín-Martínez, & Sánchez-Meca, 2013; Van
den Noortgate & Onghena, 2003), gaining more insight into when, how and who could
benefit most from physical activity interventions. The multilevel meta-analytic techniques
enable the use of all available effect sizes in the analyses, so all information can be preserved
and maximum statistical power is generated (Assink et al., 2015).
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The first research question addresses the strength of the effect of physical activity
interventions on externalizing and internalizing problems, self-concept and academic
achievement. The second research question addresses possible moderating effects of
outcome, study, sample and interventions characteristics that may influence the strength
of the effects of physical activity interventions on psychosocial outcomes.

Methods
Inclusion Criteria
All studies examining the effect of physical activity interventions on externalizing and
internalizing problems, self-concept, and academic achievement published before
August 2015 were included in the current four meta-analyses. Multiple inclusion criteria
were formulated to select the studies for the present review. First, the physical activity
intervention had to have a sports or (aerobic) exercise component, which had to be a
considerable part of the intervention. Wilderness or adventure programs comprise outdoor
recreational activities (often with physically challenging elements), such as rock climbing,
camping, backpacking, and hiking as a form of group therapy (Jones, Lowe, & Risler, 2004;
Wilson & Lipsey, 2000). We consider these programs to be considerably different from
sports and exercise interventions studied in previous reviews (e.g. Biddle & Asare, 2011;
Chamberlain, 2013; Feweda & Ahn, 2011; Liu, Wu, & Ming, 2015; Rasberry et al., 2011). In
order to increase the comparability between the studies included in the meta-analyses,
and to make meaningful comparisons with other review studies on the effects of physical
activity interventions, we chose not to include wilderness programs in the current study.
Second, the mean age of the participants in the sample had to be between 11 and 18, and
the age range of the sample had to be between 10 and 21 years old. Third, the study had to
be experimental (i.e., a treatment group was compared to a comparison group of juveniles
who did not participate in a physical activity intervention). Fourth, the study had to provide
sufficient statistical information to calculate an effect size. Fifth, the study had to report on
psychosocial outcomes that were of interest in the present review. Externalizing problems
were operationalized as any type of aggressive or delinquent behavior, or conduct problem.
Internalizing problems were operationalized as anxiety, depression, and/or emotional
problems. Self-concept included global measures of self-concept, self-esteem, or selfworth. Academic achievement consisted of measures of actual grades or standardized
achievement tests. Finally, populations with physical health issues (except for obesity) were
excluded.

46

The effects of physical activity interventions on psychosocial outcomes in adolescents

Selection of Studies
The following search strategy was conducted to find qualified studies. First, nine electronic
databases were searched: Ovid, Google Scholar, EBSCOhost (including SPORTdiscus),
Proquest, Web of Science, Picarta, Wiley Online Library, Wiley Cochrane Library, and
ScienceDirect. The search string comprised three elements: a physical activity intervention
element, an age element, and a psychosocial outcome element. For the physical activity
intervention element, the following keywords were used: “physical activity intervention”,
“sport* intervention”, or “exercise intervention”. For the age element, the following keywords
were used: “youth”, “adolescen*”, or “child”. For the psychosocial outcome element, the
keywords “behavior*”, “internali*”, “anxiety”, “depression”, “externali*”, “delinquency”, “conduct”,
“ODD”, “aggression”, “behavio* problem”, “antisocial”, “psychosocial”, “emotion*”, “mental”,
“psychiat*”, “academic”, “grades”, “GPA”, “self-concept”, or “self-esteem” were used. The key
words were only entered in specific text fields of the databases (i.e., the title, abstract and/
or key-words) to reduce the number of unqualified hits. In total, 3169 titles were screened in
the electronic databases. Further, the reference lists of 32 review articles on physical activity
interventions were searched to find qualified studies.
In total, the initial search strategy yielded 546 studies (including reviews) of which the
abstracts (and methods section) were read, and excluded in case the study did not fit one
of the inclusion criteria. This resulted in 110 studies. Further examination of the full texts of
the 110 studies led to the inclusion of 57 studies, with 57 independent samples (s), and 216
effect sizes (k) in the current review. For a flow chart of the search procedure, see Figure 3.1.
Table 3.1 presents the characteristics of the included studies.

Coding the Studies
The included studies were coded by the first author using a coding sheet according to the
guidelines of Lipsey and Wilson (2001). The outcome variable was coded as externalizing
problems, internalizing problems, self-concept, or academic achievement. For externalizing
problems, it was coded whether the outcome measure was aggression, delinquency, or
another type of externalizing behavior. For the studies on internalizing problems, it was
coded whether the study measured anxiety, depression, or other internalizing problems.
For self-concept, no further distinction was made. For academic achievement, a distinction
between types of academic achievement (language achievement, science achievement,
or overall achievement/other grades) was made. Additionally, it was coded whether the
outcome measure for academic achievement was a standardized achievement test or actual
grades. Further, several study, sample, and physical activity intervention characteristics that
may moderate the effect of physical activity interventions were coded. In order to reduce
the problem of multiple testing (Tabachnik & Fidell, 2013), only possible moderators of
theoretical importance were coded.
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3169 titles screened in electronic databases
Ovid: 253
Google Scholar: 1000
EBSCOhost: 202
Proquest: 654
Web of Science: 289
Picarta: 99
Wiley Online Library: 457
Wiley Cochrane Library: 130
ScienceDirect: 85
32 reviews screened

546 abstracts read and methods briefly screened
Reasons for exclusion:
Review article: 114
No physical activity intervention: 81
Participants too young or too old: 117
No (suitable) control group: 49
Study protocol: 9
Outcome measure unqualified: 49
Qualitative study: 15
Total excluded: 435

110 full texts thoroughly read
Reasons for exclusion:
No physical activity intervention: 7
Participants too young or too old: 18
No (suitable) control group: 6
Outcome measure unqualified: 14
Sample with medical condition: 2
Not able to calculate effect size: 6
Total excluded: 53

57 studies included in meta-analyses

Figure 3.1 Flow Chart of Search Results
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Table 3.1 Characteristics of Included Studies
Authors

Year

Design Type of sample

Gender

Type of outcome

Allen

2013

RCT

Community

Male

Academic achievement

Ardoy et al.

2014

RCT

Community

Mixed

Academic achievement

Barenholtz

1995

RCT

Community

Male

Self-concept

Bartelink et al.

2015

QE

Obese

Mixed

Self-concept

Beffert

1993

RCT

Community

Mixed

Internalizing, Academic achievement

Blackman et al.

1988

QE

Community

Male

Self-concept

Boyd et al.

1997

QE

Community

Female

Self-concept

Brown et al.

1992

RCT

Clinical

Mixed

Externalizing, Internalizing, Self-concept

Cameron

1999

QE

Obese

Mixed

Self-concept

Carl

1983

RCT

Clinical

Mixed

Internalizing

Casey et al.

2013

RCT

Community

Female

Internalizing

Christ

1994

RCT

Community

Mixed

Coe et al.

2006

RCT

Community

Mixed

Externalizing, Self-concept, Academic
achievement
Academic achievement

Cohen-Kahn

1994

RCT

Clinical

Mixed

Externalizing, Internalizing

D’Andrea et al.

2013

QE

Clinical

Female

Externalizing, Internalizing

Daley et al.

2006

RCT

Obese

Mixed

Internalizing, Self-concept

Fullerton et al.

2007

RCT

Obese

Gately et al.

2005

QE

Obese

Gençöz

1997

RCT

Mental disability

Green

2010

QE

Community

Mixed

Academic achievement

Hilyer et al.

1982

RCT

Clinical

Male

Internalizing, Self-concept

HoganBrun

1998

QE

Community

Female

Internalizing, Self-concept

Hulecki

1988

QE

Clinical

Mixed

Jelalian et al.

2011

RCT

Obese

Mixed

Internalizing, Self-concept, Academic
achievement
Internalizing, Self-concept

Kanner

1990

RCT

Clinical

Mixed

Internalizing

Koniak-Griffin

1994

QE

Community

Female

Internalizing, Self-concept

Lai et al.

2009

QE

Community

Mixed

Self-concept

Lau et al.

2004

RCT

Obese

Mixed

Internalizing

Lubans et al.

2012

RCT

Community

Female

Self-concept

Maïano et al.

2001

RCT

Mental disability

Male

Externalizing, Self-concept

Marsh et al.

1988

RCT

Community

Female

Self-concept

Marvul

2012

RCT

Clinical

Male

Externalizing

Mayorga-Vega et al.

2012

RCT

Community

Mixed

Self-concept

McGowan et al.

1974

RCT

Community

Male

Self-concept

3

Internalizing
Mixed

Self-concept
Externalizing
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Table 3.1 Characteristics of Included Studies (Continued)
Authors

Year

Design Type of sample

Gender

Type of outcome

MacMahon et al.

1988

RCT

Clinical

Male

Internalizing, Self-concept

Melnyk et al.

2009

RCT

Community

Mixed

Internalizing

Melnyk et al.

2013

RCT

Community

Mixed

Internalizing, Academic achievement

Mulkens et al.

2007

RCT

Obese

Mixed

Self-concept

Munson

1988

RCT

Clinical

Male

Self-concept

Munson et al.

Male

Self-concept

1985

RCT

Clinical

Nahme-Huang et al. 1977

RCT

Clinical

Nathan et al.

2013

QE

Clinical

Mixed

Internalizing

Ninot et al.

2000

QE

Mental disability

Female

Self-concept

Norris et al.

1992

RCT

Community

Mixed

Externalizing, Internalizing

Özer et al.

2012

RCT

Male

Externalizing, Internalizing

Percy et al.

1981

RCT

Community and
mental disability
Community

Poole

2009

QE

Clinical

Male

Externalizing, Self-concept

Richard et al.

2014

RCT

Community

Mixed

Internalizing

Schneider et al.

2008

QE

Community

Male

Self-concept

Schranz et al.

2013

RCT

Obese

Male

Self-concept

Simpson et al.

1979

QE

Mental disability

Skolnick

1981

RCT

Community

Mixed

Internalizing, Academic achievement

Spruit et al.

2015

QE

Community

Mixed

Externalizing, Academic achievement

Staïano et al.

2013

RCT

Obese

Mixed

Self-concept

Velez et al.

2010

RCT

Community

Mixed

Self-concept

Wagener et al.

2012

RCT

Obese

Mixed

Externalizing, Internalizing, Self-concept

Zivin et al.

2001

RCT

Community

Male

Externalizing, Internalizing

Externalizing

Self-concept

Self-concept

Note. RCT = randomized control trial; QE = quasi-experimental design.

As for study characteristics, we coded whether the authors were independent
researchers, or whether they were involved in the development or implementation of the
intervention. Littell (2005) mentioned that dependent researchers may be less critical of their
own intervention than independent authors, which may cause some biased results. In case
the authors of the studies did not report anything about their own involvement, the study
was coded as independent. Further, the design of the study (RCT or quasi-experimental)
was coded, since it has been argued that quasi-experimental studies are more susceptible
to bias, and may show larger effects than RCT-studies (MacLehose et al., 2000). Also, we
coded whether or not the comparison group received any form of treatment or activity that
the physical intervention group did not receive, as it is expected that this may influence the
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strength of the effect of physical activity interventions (Larun, Nordheim, Ekeland, Hagen,
& Heian, 2006). In addition, it was coded whether the outcome variable was measured by
self-report or by other informants, since there are often discrepancies between informants
when assessing psychosocial problems, with the largest discrepancies between self-report
and other informants’ report (Achenbach, McConaughy, & Howell, 1987). Finally, in case
there was a follow-up test after post-test, the duration of the follow-up was coded in weeks,
since the length of follow-up time may influence the strength of the effect of interventions
(Lundahl, Risser, & Lovejoy, 2006; Van der Stouwe, Asscher, Stams, Dekovic, & Van der Laan,
2014).
Several sample characteristics were also coded. First, the sample type was coded
(community, clinical, or obese sample, or a sample of juveniles with a mental disability). We
coded a sample as clinical in case the sample received any type of care due to psychological
or mental health problems, including juvenile delinquents. Second, we coded whether the
sample had a clinical diagnosis (DSM axis I-diagnosis), as it may be expected that physical
activity interventions may have larger treatment effects in adolescents with a clinical
diagnosis than in healthy adolescents due to a ceiling effect (Boyd & Hrycaiko, 1997). Third,
the proportion of males in the sample was coded, since there are some indications of
gender differences in the effects of physical activity on psychological outcome measures
(Hassmen, Koivula, & Uutela, 2000). The last coded sample characteristic was the proportion
of youth with a minority background (non-Caucasian) in the sample, since it is unknown
how well the findings of previous research generalizes across ethnic groups (Calfas & Taylor,
1994; Strong et al., 2005).
Lastly, we coded six physical activity intervention characteristics. According to
Ekeland, Heian, Hagen, Abbott, and Nordheim (2004), we coded whether the intervention
consisted of physical activity only, or that the physical activity was part of a comprehensive
intervention (i.e., where physical activity was combined with psychological intervention
components, leisure activities, or health education). Further, the dose of physical activity
may be relevant in determining the effects of physical activity interventions (Dunn &
Weintraub, 2008), so the duration of the intervention (in weeks) and the frequency of the
intervention (in hours per week) were coded. Also, we coded whether the physical activity
intervention consisted of sports or (aerobic) exercise activities. Sports-based interventions
often focus on learning skills and virtues, and improve social relations and interactions,
while (aerobic) exercise interventions often concentrate on the physiological effects of
physical activity and body alterations (Lubans, Plotnikoff, & Lubans, 2012). Additionally, it
was coded whether the physical activity intervention consisted of team sports activities
or individual physical activities. Finally, it was coded whether the therapist/instructor had a
psychological or pedagogical background, as it is expected that an instructor’s knowledge
of pedagogy and understanding of the developmental needs of individual participants,
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positively influence the effect of physical activity interventions on psychosocial outcomes
(Côte & Gilberts, 2009).
To assess interrater agreement, 14 studies (k = 74) were randomly selected, and double
coded by a research assistant. The percentages of agreement for the moderator variables
ranged from sufficient (79%) for the variable frequency of intervention, to perfect (100%) for
the variables dependence of authors, duration of treatment, follow-up period, proportion
of males, proportion of minority groups, type of internalizing problem, type of externalizing
problem, type of academic achievement, and type of informant. For the calculated effect
size and the sample sizes the percentages of agreement were 95% and 100%, respectively.

Calculations and Analyses
Effect sizes were transformed into Cohen’s d by using the calculator of Wilson (2013) and
formulas of Lipsey and Wilson (2001). Most d-values were calculated based on reported
means and standard deviations. Effect sizes were calculated in the majority (82%) of the
studies for both pre- and post-test. In those cases, pre-test effects were then subtracted from
post-test effects to correct for pretreatment differences. A positive effect size indicated that
the physical activity intervention group benefited more than the control group, whereas
a negative effect size indicated that the control group benefitted more than the physical
activity intervention group. If a study only mentioned that an effect was not significant, the
effect size was coded as zero (Lipsey & Wilson, 2001). For each meta-analysis, the continuous
variables (duration and frequency of intervention, proportion males, and proportion youth
of non-Caucasian ethnicity) were centered around their mean, and categorical variables
were recoded into dummy variables. Extreme outliers in effect sizes were identified using
box plots (Tabachnik & Fidell, 2013), and were winsorized (i.e., replaced by the highest or
lowest acceptable score falling within the normal range) for all meta-analyses (Lipsey &
Wilson, 2001). Standard errors were estimated using formulas of Lipsey and Wilson (2001).
In the majority of the studies, it was possible to calculate more than one effect size.
Most studies reported on multiple outcome variables, multiple scales to assess the variable
of interest, multiple informants that reported about the outcome variable, or reported
the effects of physical activity interventions in subsamples separately. It is possible that
effect sizes from the same study are more alike than effect sizes from different studies.
Therefore, the assumption of independent effect sizes that underlie classical meta-analytic
strategies was violated (Hox, 2002; Lipsey & Wilson, 2001). In line with recently conducted
meta-analyses, we applied a multilevel approach to the series of current meta-analyses in
order to deal with the interdependency of effect sizes (Assink et al., 2015; Houben, Van den
Noortgate, & Kuppens, 2015; Van den Bussche, Van den Noortgate, & Reynvoet, 2009; Van
den Noortgate, López-López, Marín-Martínez, & Sánchez-Meca, 2013; Weisz et al., 2013).
The multilevel approach accounts for the hierarchical structure of the data, in which effect
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sizes are nested within the studies (Noortgate & Onghena, 2003). Further, a multilevel metaanalysis enables using all effect sizes reported in the primary studies, so that all information
is preserved and maximum statistical power is achieved (Assink et al., 2015).
We used a three-level meta-analytic model to calculate the combined effect sizes and
to perform the moderator analyses. Three sources of variance were modeled, including the
sampling variance for the observed effect sizes (level 1), the variance between effect sizes
from the same study (level 2), and the variance between the studies (level 3) (Cheung, 2014;
Van den Bussche, Van den Noortgate, & Reynvoet, 2009; Van den Noortgate, López-López,
Marín-Martínez, & Sánchez-Meca, 2013; Wibbelink & Assink, 2015). The sampling variance
of observed effect sizes (level 1) was estimated by using the formula of Cheung (2014).
Log-likelihood-ratio-tests were performed to compare the deviance of the full model to the
deviance of the models excluding one of the variance parameters, making it possible to
determine whether significant variance is present at the second and third levels (Wibbelink
& Assink, 2015). Significant variance on level 2 or 3 indicates a heterogeneous effect size
distribution, meaning that the effect sizes cannot be treated as estimates of a common
effect size. In that case, we proceeded to moderator analyses, because the differences
between the effect sizes may be explained by outcome, study, sample, and/or intervention
characteristics. For each of the four meta-analyses, moderator analyses were only performed
in case each category of the potential moderator was filled with at least three studies.
The four multi-level meta-analyses were conducted in R (version 3.2.0) with the metaforpackage, using a multilevel random effects model (Assink et al., 2015; Viechtbauer, 2010;
Wibbelink & Assink, 2015). The restricted maximum likelihood estimate was used to
estimate all model parameters, and the Knapp and Hartung-method (2003) was used for
testing individual regression coefficients of the meta-analytic models and for calculating
the corresponding confidence intervals (see also Assink et al., 2015; Houben, Van Den
Noortgate, & Kuppens, 2015; Wibbelink & Assink, 2015).

Publication Bias
In systematic reviews, the aim is to include all studies previously conducted that meet the
inclusion criteria (Lipsey & Wilson, 2001). However, a common problem is that studies may
not have been published because of non-significant or unfavorable findings, and therefore
are difficult to locate. Not including these studies may lead to an overestimation of the true
effect size, the so called “publication bias” (Rosenthal, 1979). In order to check the presence
of publication bias in our meta-analyses, we performed a trim and fill procedure (Duval &
Tweedie, 2000) by drawing a trim-and-fill plot in R (Version 3.2.0) using the function “trimfill”
of the metafor package (Viechtbauer, 2010). We tested if effect sizes were missing on the
left side of the distribution, since publication bias would only be likely to occur in case of
non-significant or unfavorable (i.e., negative) results. In case the trim-and-fill plot imputed
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estimations of effect sizes of missing studies, we included these estimations and performed
the meta-analysis again to compute an overall effect size that would take the influence of
publication bias into account (Duval & Tweedie, 2000).

Results
To assess the effect of physical activity interventions on the four psychosocial outcomes, four
separate meta-analyses were conducted. The results of each meta-analysis are described
below. Table 3.2 shows the overall effect of physical activity interventions on externalizing
problems, internalizing problems, self-concept, and academic achievement.

Effect of Physical Activity Interventions on Externalizing Problems
The meta-analysis on the effect of physical activity interventions on externalizing problems
contained 14 independent studies (s), reporting on 35 effect sizes (k), and a total sample of
N = 1169 subjects. The total sample consisted of n = 534 subjects in the intervention groups,
and n = 635 subjects in the comparison groups.
Table 3.2 Overall Effects of Physical Activity Interventions on Psychosocial Outcomes

0.234***

% Var.
level 1
19.3

% Var.
level 2
0.8

% Var.
level 3
79.9

0.023*

0.298***

12.3

6.3

81.4

.001***

0.010

0.174***

28.7

3.9

67.4

.030

0.003

0.229

18.4

0.9

80.7

Outcome

s

k

Mean d

95% CI

p

σ2level2

σ2level3

Externalizing
problems
Internalizing
problems
Self-concept

14

35

0.320

0.023;0.616

.036*

0.002

24

79

0.316

0.073;0.558

.011*

33

68

0.297

0.127;0.468

Academic
achievement

10

34

0.367

0.038;0.697

*

***

Note. s = number of studies; k = number of effect sizes; CI = confidence interval; Mean d = mean effect
size (d); CI = confidence interval; % Var = percentage of variance explained; σ2level2 = variance between
effect sizes within the same study; σ2level3= variance between studies.

Overall effect on externalizing problems
A significant small-to-medium effect (d = 0.320) of physical activity interventions on
externalizing problems was found, indicating that physical activity interventions reduced
externalizing problems in adolescents. The presence of publication bias is unlikely, as the
trim-and-fill plot did not show any imputed effect sizes on the left side of the funnel (see
Figure A.1 in Appendix A). Since the variance was significant on the third level, we proceeded
to conduct moderator analyses of outcome, study, sample, and intervention characteristics
to examine which factors moderate the effect of physical activity interventions on
externalizing problems. Table 3.3 shows the results of these moderator analyses.
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Table 3.3 Moderator Effect of Physical Activity Interventions on Externalizing Problems
Moderator variables

s

k

β₀
(mean d)

t0

β₁

t1

F(df1, df2)

Outcome characteristics
Type of externalizing problem

14

35

Other conduct problem (RC)

10

19

0.391

2.803**

F(2,32) = 2.416

Aggression

3

8

0.160

0.983

-0.231

-1.904+

Delinquency

3

6

0.168

1.045

-0.223

-1.939+

14

35

Independent (RC)

10

29

0.184

1.116

Dependent

4

6

0.671

2.485*

14

35

RCT (RC)

11

26

0.296

1.698

Quasi-experimental

3

9

0.412

1.289

Type comparison group

14

35

No intervention/activity (RC)

9

22

-0.013

-0.083

Some intervention or activity

6

13

0.804

4.214***

14

35

Self-report (RC)

7

12

0.231

1.494

Other informant

8

23

0.386

2.569*

3

Study characteristics
Authors

Design

Informant

F(1,33) = 2.362
0.487

1.537
F(1,33) = 0.101

0.116

0.318
F(1,33) = 12.428**

0.818

3.525**
F(1,33) = 2.521

0.155

1.588

Sample characteristics
Sample type

14

35

Community (RC)

6

15

0.265

1.217

Clinical

6

13

0.453

1.855+

-0.100

-0.362

Mental disability

3

7

0.164

0.584

0.265

1.217

Clinical diagnose

14

35

No (RC)

11

28

0.296

1.758+

Yes

F(2,32) = 0.301

F(1,33) = 0.119

3

7

0.429

1.246

0.132

0.345

Proportion males (continuous)

12

27

0.255

1.825+

-0.612

-1.431

F(1,25) = 2.047

Proportion minority (continuous)

7

16

0.443

1.763

0.763

1.125

F(1,14) = 1.266

14

35

Physical activity only (RC)

11

23

0.319

1.831

Comprehensive intervention

3

12

0.337

1.041

0.018

0.049

Intervention characteristics
Type of intervention

F(1,33) = 0.002

Duration (continuous)

13

33

0.360

2.290

0.006

1.672

F(1,32) = 2.895

Frequency (continuous)

11

25

0.416

2.228*

-0.115

-0.691

F(1,23) = 0.447

Type of physical activity

14

35

*

F(1,33) = 0.536
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Table 3.3 Moderator Effect of Physical Activity Interventions on Externalizing Problems (Continued)
Moderator variables
Sports (RC)
Exercise

s

k

β₀
(mean d)

t0

10

26

0.386

2.220*

0.136

0.463

4

9

13

34

Team physical activity (RC)

7

19

0.534

2.575

Individual physical activities

6

15

0.121

0.527

10

26

Team vs. individual

Instructor/therapist

β₁

t1

-0.250

-0.732

F(df1, df2)

F(1,32) = 1.775
*

-0.413

-1.332
F(1,24) = 0.011

Pedagogical background(RC)

3

7

0.445

1.208

Non-pedagogical background

7

19

0.491

2.025

0.046

0.105

Note. s = number of independent studies; k = number of effect sizes; β₀ = intercept/mean effect size (d); t0 =
difference in mean d with zero; β₁ = estimated regression coefficient; t1 = difference in mean d with reference
category; F(df1, df2) = omnibus test; (RC) = reference category.
+
p < .10, * p <.05, ** p <.01,*** p < .001

Results of moderator analyses on externalizing problems
Outcome characteristic
The type of externalizing problems (aggression, delinquency, or other conduct problems)
did not moderate the effect of physical activity interventions on externalizing problems.
Study characteristics
Whether or not the comparison group received any form of treatment had a moderating
effect. Larger effects of physical activity interventions were found when intervention
groups were compared to control groups that received any other type of intervention (i.e.,
psychosocial interventions, other leisure activities). No effect of physical activity interventions
was found in case the intervention group was compared to a comparison group which did
not receive any treatment. The dependence of the authors, the design of the study, and the
type of informant did not moderate the effect of physical activity interventions.
Sample characteristics
Sample type, whether or not the sample had a clinical diagnosis, the proportion of males,
and the proportion of minority groups in the sample did not moderate the effect of physical
activity interventions on externalizing problems.
Intervention characteristics
No moderating effects were found for intervention characteristics. More precisely, the type
of intervention (physical activity only vs. comprehensive intervention), the duration and
frequency of the intervention, the type of physical activity (sports or exercise), whether
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the intervention consisted of team or individual physical activities, and whether or not the
instructor/therapist had any pedagogical background did not influence the strength of the
effect of physical activity interventions on externalizing problems.

Effect of Physical Activity Interventions on Internalizing Problems
The meta-analysis on the effect of physical activity interventions on internalizing problems
contained 24 independent studies (s), with 79 effect sizes (k), and a total sample of N =
2974. The total sample contained n = 1332 in the intervention groups, and n = 1642 in the
comparison groups.
Overall effect on internalizing problems
A significant small-to-medium effect (d = 0.316) was found for physical activity interventions
on internalizing problems, indicating that physical activity interventions significantly
reduced internalizing problems in adolescents. As for publication bias, the trim-and-fill
plot did not show any imputed effect sizes on the left side (see Figure A.2 in Appendix
A), indicating no publication bias. Since the variance was significant on both levels, we
conducted moderator analyses in order to examine which factors moderated the effect of
physical activity interventions on internalizing problems. Table 3.4 presents the results of
these moderator analyses.
Results of moderator analyses on internalizing problems
Outcome characteristic
The type of internalizing problems (anxiety, depression, or other internalizing problems) did
not moderate the effect of physical activity interventions on internalizing problems.
Study characteristics
The study design moderated the strength of the effect of physical activity interventions
on internalizing problems. Studies using an RCT design showed weaker effects than quasiexperimental studies. Whether or not the authors were dependent, the type of comparison
group, the type of informant, and the follow-up time did not moderate the effect of physical
activity interventions on internalizing problems.
Sample characteristics
Moderating effects were found for the proportion of males in the sample and whether
or not the sample had a clinical diagnosis. Larger effects were observed in samples with
fewer males, and in samples with a clinical diagnosis. The sample type and the proportion of
minority groups in the sample did not moderate the effect of physical activity interventions
on internalizing problems.
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Table 3.4 Moderator Effect of Physical Activity Interventions on Internalizing Problems
Moderator variables

s

k

β₀
(mean d)

t0

β₁

t1

F(df1, df2)

Outcome characteristic
Type of internalizing problem

24

79

Other (RC)

7

12

0.416

2.000*

F(2,76) = 0.364

Anxiety

11

26

0.320

2.209*

-0.096

-0.427

Depression

16

38

0.259

1.829+

-0.156

-0.702

24

79

Independent (RC)

12

36

0.148

0.871

Dependent

12

43

0.468

2.857**

24

79

RCT (RC)

19

69

0.235

1.805+

Quasi-experimental

6

11

0.589

3.572***

Type comparison group

Study characteristics
Authors

Design

F(1,77) = 1.842
0.320

1.357
F(1,77) = 6.518*

0.354

2.553*

24

79

No intervention/activity (RC)

14

35

0.289

2.030*

Some intervention or activity

12

44

0.346

2.352*

24

79

Self-report (RC)

22

65

0.280

2.278

Other informant

5

14

0.529

2.792**

0.249

1.466

4

9

0.134

0.241

0.028

1.471

24

79

Community (RC)

10

24

0.194

1.147

Clinical

10

40

0.528

3.100 **

0.334

1.536

0.143

0.581

-0.051

-0.172

Informant

Follow-up time (continuous)

F(1,77) = 0.135
0.059

0.367
F(1,77) = 2.150

*

F(1,7) = 2.164

Sample characteristics
Sample type

Obese

F(2,76) = 1.484

5

15

Clinical diagnose

24

79

No (RC)

20

61

0.195

1.545

Yes

4

18

0.981

3.268**

0.786

2.415*

Proportion males (continuous)

23

77

0.292

2.305

*

-0.452

-4.325*** F(1,77) = 18.705***

Proportion minority (continuous)

16

56

0.394

2.544*

-0.123

-0.291

F(1,77) = 5.832*

F(1,54) = 0.084

Intervention characteristics
Type of intervention

24

79

Physical activity only (RC)

12

38

0.429

2.364*

F(1,77) = 0.715

Comprehensive intervention

12

41

0.218

1.281

-0.211

-0.846

Duration (continuous)

24

79

0.291

2.390*

0.026

1.280

F(1,77) = 1.639

Frequency (continuous)

21

73

0.290

2.264

0.003

0.060

F(1,71) = 0.004
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Table 3.4 Moderator Effect of Physical Activity Interventions on Internalizing Problems (Continued)
β₀
(mean d)

Moderator variables

s

k

Type of physical activity

24

79

Sports (RC)

9

23

0.211

1.060

Exercise

15

56

0.381

2.436*

Team vs. individual

t0

β₁

F(df1, df2)
F(1,77) = 0.451

23

77

Team physical activity (RC)

7

18

0.278

1.177

Individual physical activity

16

59

0.350

2.217*

20

65

Pedagogical background(RC)

11

33

0.565

2.845

Non-pedagogical background

9

32

0.171

0.803

Instructor/therapist

t1

0.107

0.672
F(1,75) = 0.064

0.072

3

0.252
F(1,63) = 1.841

**

-0.395

-1.357

Note. s = number of independent studies; k = number of effect sizes; β₀ = intercept/mean effect size (d); t0 =
difference in mean d with zero; β₁ = estimated regression coefficient; t1 = difference in mean d with reference
category; F(df1, df2) = omnibus test; (RC) = reference category.
+
p < .10, * p <.05, ** p <.01,*** p < .001

Intervention characteristics
We found no moderating effects of intervention characteristics. The type of intervention,
the duration and frequency of the intervention, the type of physical activity, whether
the intervention consisted of team or individual physical activities, and whether or not
the instructor/therapist had any pedagogical background did not moderate the effect of
physical activity interventions on internalizing problems.

Effect of Physical Activity Interventions on Self-concept
The meta-analysis on the effect of physical activity interventions on self-concept contained
33 independent studies (s), with 68 effect sizes (k), and a total sample of N = 2647. The total
sample contained n = 1374 in the intervention groups, and n = 1273 in the comparison
groups.
Overall effect on self-concept
Physical activity interventions increased positive self-concept in adolescents, indicated by a
significant small-to-medium effect size (d = 0.297). Publication bias was not found, since the
trim-and-fill procedure did not impute effect sizes on the left side (see Figure A.3 in Appendix
A). As the variance was significant on the third level, we conducted moderator analyses of
study, sample, and intervention characteristics to examine which factors moderated the
effect of physical activity interventions on self-concept. Table 3.5 reports on the results of
these moderator analyses.
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Results of moderator analyses on self-concept
Study characteristics
Whether the authors were independent or not, the design of the study, the type of
comparison group, and the follow-up time did not moderate the effect of physical activity
interventions on self-concept.
Sample characteristics
None of the sample characteristics (sample type, proportion of males in the sample, and
proportion of youth from ethnic minority groups in the sample) moderated the effect of
physical activity interventions on self-concept.
Intervention characteristics
We found a significant moderating effect of the type of physical activity (sports vs. exercise)
used in the intervention. Larger effects of physical activity interventions on self-concept
were found when the intervention consisted of (aerobic) exercise. No moderating effects
were found for the type of intervention, the duration and frequency of the intervention,
whether the intervention consisted of team or individual physical activities, and whether
the instructor/therapist had any pedagogical background.

Effect of Physical Activity Interventions on Academic Achievement
The meta-analysis on the effect of physical activity interventions on academic achievement
contained 10 independent studies (s), with 34 effect sizes (k), and a total sample of N =
1488. The total sample contained n = 729 in the intervention groups, and n = 759 in the
comparison groups.
Overall effect on academic achievement
A significant small-to-medium effect (d = 0.367) was found for physical activity interventions
on academic achievement, indicating that physical activity interventions significantly
increased academic achievement in adolescents, compared to comparison groups. The
trim-and-fill plot did not show any imputed effect sizes of missing data on the left side
(see Figure A.4 in Appendix A), indicating that the presence of publication bias is unlikely.
Since the variance was significant on the third level, we conducted moderator analyses
of outcome, study, sample, and intervention characteristics to examine which factors
moderated the effect of physical activity interventions on academic achievement. Table 3.6
shows the results of the moderator analyses.
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Table 3.5 Moderator Effect of Physical Activity Interventions on Self-concept
Moderator variables

s

k

β₀
(mean d)

t0

β₁

t1

F(df1, df2)

Study characteristics
Authors

33

68

Independent (RC)

23

41

0.294

2.741*

Dependent

10

27

0.308

2.069*

33

68

RCT (RC)

20

43

0.415

3.887***

Quasi-experimental

13

25

0.116

0.896

Type comparison group

33

68

No intervention/activity (RC)

20

39

0.284

2.673

Some intervention or activity

15

29

0.317

2.736**

0.033

0.239

11

5

0.509

1.076

0.004

0.209

33

68

Community (RC)

15

26

0.245

1.874

Clinical

6

13

0.358

1.653

0.113

0.446

Design

Follow-up time (continuous)

F(1,66) = 0.005
0.013

0.072
F(1,65) = 3.158+

-0.299

-1.777+
F(1,66) = 0.057

**

F(1,9) = 0.044

Sample characteristics
Sample type

F(1,64) = 0.145
+

Mental disability

3

7

0.251

0.761

0.005

0.015

Obese

9

22

0.367

2.237*

0.122

0.580

Proportion males (continuous)

31

66

0.254

3.038

**

-0.087

-0.482

F(1,64) = 0.232

Proportion minority (continuous)

16

38

0.275

1.831+

-0.054

-0.122

F(1,36) = 0.015

0.368

3.202**

Intervention characteristics
Type of intervention
Physical activity only (RC)
Comprehensive intervention

33

68

20

39

F(1,66) = 0.843

13

29

0.208

1.590

-0.160

-0.918

Duration (continuous)

32

67

0.311

3.59***

-0.007

-1.077

Frequency (continuous)

62

28

0.271

3.155

-0.005

-0.331

Type of physical activity

32

64

**

Sports (RC)

12

26

0.071

0.534

20

38

0.450

4.183***

30

63

0.379

2.226*
F(1,61) = 2.099

Team physical activity (RC)

11

22

0.174

1.230

Individual physical activity

21

42

0.417

3.850***

Instructor/therapist

F(1,60) = 0.110
F(1,62) = 4.957*

Exercise
Team vs. individual

F(1,65) = 1.161

26

55

Pedagogical background(RC)

13

25

0.213

1.703+

Non-pedagogical background

14

30

0.387

3.099**

0.243

1.449
F(1,53) = 1.136

0.174

0.997

Note. s = number of independent studies; k = number of effect sizes; β₀ = intercept/mean effect size (d); t0 =
difference in mean d with zero; β₁ = estimated regression coefficient; t1 = difference in mean d with reference
category; F(df1, df2) = omnibus test; (RC) = reference category.
+
p < .10, * p <.05, ** p <.01,*** p < .001
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Table 3.6 Moderator Effect of Physical Activity Interventions on Academic Achievement
Moderator variables

s

k

β₀
(mean d)

t0

0.387

2.237*

β₁

t1

F(df1, df2)

Outcome characteristics
Type of academic achievement
Overall achievement/other

10

34

7

15

F(2,31) = 0.598

Language achievement

5

11

0.280

1.483

-0.108

-0.730

Science achievement

5

8

0.418

2.105

0.030

0.190

10

34

Achievement tests (RC)

4

13

0.167

0.838

Grades

8

21

0.477

2.617*

10

34

RCT (RC)

7

21

0.438

2.158

Quasi-experimental

3

13

0.215

0.717

Type of measure

F(1,32) = 4.359*
0.310

2.088*

Study characteristics
Design

Type comparison group

F(1,32) = 0.375

10

34

5

23

0.344

1.385

Some intervention or activity 5

11

0.389

1.646

No intervention/activity (RC)

*

-0.223

-0.612
F(1,32) = 0.014

0.045

0.132

Sample characteristics
Proportion males (continuous)

10

34

0.401

2.662*

1.285

1.715

F(1,32) = 2.940

Proportion minority (continuous)

8

21

0.351

1.554

-0.203

-0.339

F(1,19) = 0.115

0.344

1.657

Intervention characteristics
Type of intervention
Physical activity only (RC)

10

34

7

25

Comprehensive intervention 3

F(1,32) = 0.049

9

0.428

1.363

0.084

0.222

Duration (continuous)

10

34

0.330

2.099*

-0.008

-1.171

F(1,32) = 1.372

Frequency (continuous)

9

30

0.271

1.678

-0.109

-1.965

F(1,28) = 3.863+

Type of physical activity

10

34

Sports (RC)

8

28

0.363

2.123

Exercise

3

6

0.377

1.498

Team vs. individual

+

F(1,32) = 0.003
*

9

32

Team physical activity (RC)

5

19

0.510

2.503*

Individual physical activity

5

13

0.321

1.546

0.011

0.045
F(1,30) = 0.705

-0.189

-0.843

Note. s = number of independent studies; k = number of effect sizes; β₀ = intercept/mean effect size (d); t0 =
difference in mean d with zero; β₁ = estimated regression coefficient; t1 = difference in mean d with reference
category; F(df1, df2) = omnibus test; (RC) = reference category.
+
p < .10, * p <.05, ** p <.01,*** p < .001
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Results of moderator analyses on academic achievement
Outcome characteristics
The type of academic achievement (language achievement, science achievement, or overall
achievement/other grades) did not moderate the effect of physical activity interventions
on academic achievement. We found that the type of measure (standardized achievement
tests vs. grades) did moderate the effect of physical activity interventions. Stronger effects
were found if academic achievement was measured through grades.
Study characteristics
No study characteristics were found to be a moderating factor. The design of the study and
the type of comparison group did not influence the effect of physical activity intervention
on academic achievement.
Sample characteristics
The proportion of youth from an ethnic minority group and the proportions of males in the
sample did not moderate the effect of physical activity interventions.
Intervention characteristics
No significant moderating effects were found for intervention characteristics (type of
intervention, duration and frequency, type of physical activity, and whether the activities
were either team or individual activities).

Discussion
By conducting four separate meta-analyses, the current study aimed to assess the effect of
physical activity interventions on four psychosocial outcomes in adolescents: externalizing
problems, internalizing problems, self-concept, and academic achievement. Further, it
was aimed to examine which outcome, study, sample, and intervention characteristics
influenced the strength of the effect of physical activity interventions on psychosocial
outcomes. Overall, we found significant small-to-moderate effect sizes of physical activity
interventions on externalizing problems (d = 0.320), internalizing problems (d = 0.316), selfconcept (d = 0.297), and academic achievement (d = 0.367), indicating that the physical
activity intervention groups benefited more than the comparison groups. Therefore, we
conclude that physical activity interventions were effective in reducing externalizing and
internalizing problems, and in improving self-concept and academic achievement. These
findings are consistent with findings of previous reviews (Ahn & Fedewa, 2011; Biddle &
Asare, 2011; Chamberlain, 2013; Feweda & Ahn, 2011; Liu, Wu, & Ming, 2015; Rasberry et al.,
2011). No indications of publication bias were found. In the four meta-analyses, significant
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variance was present at the third and/or the second level, indicating that the effect size
distribution was heterogeneous, and that moderating variables may explain differences in
the strength of the effect sizes.
For the meta-analysis of the effect of physical activity interventions on externalizing
problems, the results showed a moderating effect of the type of comparison group. Stronger
effects were found when the physical activity group was compared to a comparison group
that received some other form of intervention (i.e., psychosocial interventions or group
activities). This rather remarkable result may be explained by the fact that in 12 out of 14
studies the intervention group interacted with the comparison group, for example, in case
both groups were selected from the same school or the same residential facility. Since
physical activity is generally a popular activity for adolescents (Kjønniksen, Anderssen, &
Wold, 2009), exclusion from the physical activity may have frustrated the adolescents from
the control group resulting in higher levels of acting out behaviors. More specifically, close
inspection of studies reporting on pretest scores and where the experimental groups
interacted showed that five studies found increased levels of externalizing problems in
the comparison group. In four studies the scores remained the same, and in one study
the scores of the comparison group decreased. This may (partly) support our explanation.
However, it was not possible to test whether these changes were significant. An alternative
explanation may be that samples of studies in which the comparison group did not
receive any (additional) intervention consisted of children with mild problems. In general,
it is perceived unethical to withhold interventions from children who experience serious
problem behaviors. Possibly, smaller effect sizes in comparison groups without any
intervention were found due to a ceiling effect (Freeman, Sullivan, & Fulton, 2003), as these
children displayed smaller changes in their behavior. Although sample characteristics did
not significantly moderate the effects of physical activity interventions on externalizing
problems, we do believe that this possibility should be mentioned.
The design of the study, whether or not the sample had a clinical diagnosis, and the
proportion of males in the sample influenced the strength of the effect of physical activity
interventions on internalizing problems. The stronger effects in the current study in samples
with fewer males and in clinical samples are in line with previous reviews, showing that
physical activity interventions are more effective in reducing internalizing problems in
samples with more females, and more severe/clinical cases (Ahn & Feweda, 2011; Calfas
& Taylor, 1994; Craft & Landers, 1998; Dunn & Jewell, 2010; Phillips, Kiernan, & King, 2003).
The findings of stronger effects of physical activity interventions on internalizing problems
in quasi-experimental studies may be explained by larger biases and less rigorous designs
of quasi-experimental studies compared to RCT-studies, leading to stronger effect sizes
(James, Stams, Asscher, De Roo, & Van der Laan, 2013; MacLehose et al., 2000; Welsh, Peel,
Farrington, Elffers, & Braga, 2011).
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The strength of the effect of physical activity interventions on self-concept was
moderated by the type of physical activity. Larger effects were found for interventions
with (aerobic) exercise elements compared to interventions with sports components. This
finding is in line with the previous meta-analysis on the effect of physical interventions on
mental health in children, showing larger effects for exercise in comparison to sports in RCTstudies (Ahn & Fedewa, 2011). Exercise interventions often focus on generating a minimum
level of physical exertion, obtaining the physiological effects of exercise, and developing
strength and stamina (Lubans, Plotnikoff, & Lubans, 2012). This may more strongly improve
the sense of “feeling well about yourself” than sports activities, which are more focused on
the social environment and the competitive element (Fraser-Thomas, Jean Côte, & Deakin,
2005). The sports element of winning a game can lead to increased self-esteem, whereas
losing the game may have adverse effects on self-esteem.
For the meta-analysis of the effect of physical activity interventions on academic
achievement, moderating effects were found for the type of measure of academic
achievement. Larger effects were found for grades compared to studies with standardized
achievement tests. Standardized achievement tests and grades differ to the extent that
standardized achievement tests better predict IQ, whereas grades better predict academic
behaviors (Duckworth, Quinn, & Tsukayama, 2012). The moderating result of measurement
type may implicate that physical activity interventions have larger effect on the academic
behavior component than on the intellectual component of academic achievement. On
the other hand, IQ is perceived as a relatively stable concept across time (Deater‐Deckard
et al., 2009), which may also explain smaller effects for standardized achievement tests, and
larger effects for grades.
The current study has some limitations that need to be mentioned. First, the quality of
some of the included studies was low. Many studies had small samples, and did not always
provide enough information to code all the moderators. As a result, there might be a power
problem in identifying moderators with a small or moderate influence. This may be the case
for the moderator authors in the meta-analysis of externalizing problems, and for background
of instructor in the meta-analysis of internalizing problems. Differences between effect sizes
of independent and dependent authors seem quite considerable for the meta-analysis
of externalizing problems (respectively, d = 0.184 vs. d = 0.671), but was not identified
as a significant moderator. The same was observed for the pedagogical background of
instructors in the meta-analysis of internalizing problems (respectively, d = 0.565 vs. d =
0.171). Second, none of the primary studies controlled for the amount of physical activity
of the intervention and comparison groups during leisure time of the participants. Physical
activity is a fairly common leisure activity for adolescents (Linver, Roth, & Brooks-Gunn, 2009),
and prior differences in physical activities between intervention and comparison groups may
influence the strength of the intervention effects. Third, we acknowledge that the outcome
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measures of interest in the current study are closely associated to one another. For example,
a negative self-concept is a risk factor for both internalizing and externalizing problems,
and internalizing problems have been shown to be predictors of externalizing problems in
adolescents (Ybrandt, 2008). Furthermore, high academic competence has been related to
lower levels of externalizing and internalizing problems (Moilanen, Shaw, & Maxwell, 2010).
Thus, the effect of physical activity interventions on a particular psychosocial outcome may
be influenced by the effect of these interventions on other outcomes. The results of each
meta-analysis can therefore not be interpreted independently, as the psychosocial outcomes
overlap to a certain extend. Finally, the meta-analysis of the effect of physical activity on
externalizing problems and academic achievement was based on a small number of studies
(14 and 10 studies respectively), which may negatively influence generalizability.
The current study yields important implications for future research and practice
concerning physical activity interventions. According to the outcomes of the meta-analyses,
physical activity interventions appear to be effective in reducing both internalizing and
externalizing problems, and in improving self-concept and academic achievement. All in all,
the main results of the current study provide justifications for the increasing use of physical
activity interventions in adolescent mental health care practice. On the other hand, we do
want to stress the danger of indiscriminately implementing physical activity interventions
when the purpose is to improve psychosocial health of adolescents. Although physical
activity interventions are generally effective, empirical and theoretical insights from the
current study showed that these interventions may be harmful in certain situations. It
seems to be important that physical activity interventions should be carefully designed for
specific target groups and specific psychosocial goals.
More empirical research into the effects of physical activity interventions on psychosocial
outcomes is desirable in order to gain knowledge on when, how, and why physical activity
interventions positively influence psychosocial outcomes in adolescents. Especially
intervention studies with robust designs (i.e., RCT-designs and large samples), conducted
by independent researchers, evaluating well documented and well described interventions
are necessary. The included studies in the current meta-analyses provided little information
on the contexts of the physical activity interventions, while previous research does indicate
the importance of contextual influences of physical activity interventions on psychosocial
outcomes (Ntoumanis, Taylor, & Thøgersen-Ntoumani, 2012; Rutten et al., 2007; 2011).
Rutten and colleagues (2007; 2011) showed that the prosocial and antisocial behaviors of
young athletes can be explained by the moral atmosphere of the sporting environment,
and the presence of supportive coach-athlete relationships. Also, specific characteristics of
the instructor/coach of the physical activity interventions (i.e., the level of moral reasoning,
the extent of motivational behaviors of the instructor, the experience and knowledge
with the target group) may influence the effects on emotional well-being and behaviors
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of participants of physical activity interventions (Côté & Gilbert, 2009; Ntoumanis, Taylor, &
Thøgersen-Ntoumani, 2012; Rutten et al., 2007).
In sum, the current study showed that physical activity interventions can be effective
in improving psychosocial outcomes. However, high quality intervention evaluations
are necessary to gain more understanding of how, when, and why physical activity
interventions yield positive psychosocial outcomes. Future research should focus on the
influence of contextual factors of physical activity interventions on psychosocial outcomes,
as it is expected that increasing the quality of the physical activity context can improve the
effects of physical activity interventions.
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Figure A.1 Trim-and-fill Plot for the Effect of Physical Activity Interventions on Externalizing Problems
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Figure A.2 Trim-and-fill Plot for the Effect of Physical Activity Interventions on Internalizing Problems
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Figure A.3 Trim-and-fill Plot for the Effect of Physical Activity Interventions on Self-concept
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Figure A.4 Trim-and-fill Plot for the Effect of Physical Activity Interventions on Academic Achievement
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Abstract
Despite the wide implementation of sports-based crime prevention programs, there is a lack
of empirical knowledge on the effectiveness of these interventions. This study evaluated
a Dutch sport-based program in N = 368 adolescents at risk for juvenile delinquency.
Intervention effects were tested in a quasi-experimental study, using multilevel models. The
primary outcome was juvenile delinquency, measured by official police data. The secondary
outcomes were risk and protective factors for delinquency (e.g., conduct problems,
acceptance of authority, and academic engagement) assessed with self- and teacher
reports. Significant effects were found on the delinquency measures. The intervention
group consisted of fewer youth with police registrations as a suspect (d = -0.34), and had
a lower mean number of registrations than the control group (d = -0.23). No significant
intervention effects were found on the secondary outcomes. Implications for theory and
practice concerning the use of sports-based crime prevention programs are discussed.
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Introduction
Juvenile delinquency is a serious problem in today’s society, causing considerable financial
and societal costs (Siegel & Welsh, 2015). In the Netherlands, approximately 34% of the
registered suspects of crimes were below the age of 25 in 2014 (CBS, 2015). Similar numbers
were found in the USA in 2014, with 36% of the arrestees under the age of 25 (CJIS, 2016). A
meta-analytic review of Assink and colleagues (2015) showed that once youth committed a
crime, they were more likely to develop a persistent pattern of offending. Moreover, juvenile
delinquency has been associated with undesirable developmental outcomes, including
educational dropout, unemployment, and (mental) health and social problems (Borduin,
1994; Chung, Mulvey, & Steinberg, 2011; Kirk & Sampson, 2013; Lanctôt, Cernkovich, &
Giordano, 2007; Wiesner, Kim, & Capaldi, 2010). Therefore, preventing juvenile delinquency
has become an important topic in youth studies.
Youth crime prevention programs consist of a broad spectrum of programs and activities.
Many of these programs focus on improving family functioning, parenting behaviors, social
skills, problem behavior, and educational outcomes in youth, generally with small or modest
effects on delinquency (De Vries, Hoeve, Assink, Stams, & Asscher, 2015; Deković et al., 2011;
Lösel & Beelmann, 2003). More recently, youth policy makers have become interested in the
use of sports in prevention programs. Sports-based interventions are perceived as low-cost,
non-stigmatizing programs that positively influence youth development (Coalter, 2007;
Coalter, 2015; Fraser-Thomas, Côté, & Deakin, 2005; Magee, Spaaij, & Jeanes, 2015; Moreau et
al., 2014). Additionally, they are seen as fun to do and therefore attract (otherwise) difficult
to reach population subgroups (Haudenhuyse, Theeboom, & Nols, 2012). Nowadays, local
governments and institutions all over the world are offering youth sports activities to
prevent juvenile delinquency (Cameron & MacDougall, 2000; Hartmann, 2003; Kelly, 2013;
Morris, Sallybanks, & Willis, 2003; Nichols, 2007). However, evidence for the effect of sportsbased crime prevention programs mostly comes from qualitative studies or studies with
designs that do not permit causal inferences (Chamberlain, 2013; Coalter, 2015). To our
knowledge, none of the widely implemented sports-based crime prevention programs
have ever been evaluated using a (quasi-) experimental design.
The assumption that sports-based interventions prevent juvenile delinquency
originates from Hirschi’s (1969) theory of social bonds, which claims that individuals with
stronger bonds to society are less likely to engage in delinquency, as delinquency may
put these valuable bonds at risk (see Hoeve et al., 2012). Central to Hirschi’s theory are the
elements of attachment, commitment, belief, and involvement, and all four elements are
supposed to be enhanced by sports participation (Agnew & Petersen, 1989; Hass, 2001;
Spruit, Van Vugt, Van der Put, Van der Stouwe, & Stams, 2016). The attachment to significant
others may be strengthened by sports participation, as youth become members of a
team, generally supervised by a coach who is closely related to all members. Further, by

73

4

Chapter 4

participating in sports programs, youth are committed to conventional activities. Therefore,
they may refrain from deviant acts, as delinquency may compromise their opportunity to
participate in these conventional activities. Young athletes may not want to risk the chance
of being excluded from the sports field due to delinquent acts. Beliefs in society’s values may
be enhanced by sports participation, because similar rules, norms, and values are being
pursued in the sports context. Finally, it is hypothesized that because of their involvement
in sports, youth are simply too busy to commit delinquent acts (Hirschi, 1969). In line with
Hirschi’s (1969) theory of social bonds, scholars have argued that sports participation has a
positive effect on social inclusion, identity formation, and community participation (Bailey,
2005; Haudenhuyse, Theeboom, & Skille, 2014; Kelly, 2011; Perks, 2007). Consequently, it
is assumed that sports-based interventions may prevent delinquency (Agnew & Petersen,
1989; Bailey, 2005; Chamberlain, 2013; Nichols, 2010).
Additionally, the sports context may provide a wide range of learning opportunities
for positive traits, skills, and virtues that protect against the development of delinquent
behavior (Sage, 1990; Segrave, 1983; Shields & Bredemeier, 1995; Spruit, Van Vugt, Van
der Put, Van der Stouwe, & Stams, 2016). By participating in sports activities, youth are
expected to learn sportsmanship, morality, obeying rules and authority, self-control,
conflict-resolution, skills to cope with disappointments, and to co-operate with others
(Kreager, 2007; Mouratidou, Goutza, & Chatzopoulos, 2007; Shields & Bredemeier, 1995).
More recently, a meta-analytic review found small-to-moderate effects of physical activity
interventions on adolescent psychosocial functioning, including externalizing problems,
internalizing problems, academic achievement, and self-esteem (Spruit, Assink, Van Vugt,
Van der Put, & Stams, 2016). This implicates that sports-based interventions can contribute
to positive youth development, and therefore, may be promising in preventing juvenile
delinquency.
Qualitative studies and non-experimental or community-based research have often
reported successes, and have interpreted their positive results as support for the theoretical
basis of sports-based crime prevention efforts (Hartmann & Depro, 2006; McMahon & Belur,
2013; Moreau et al., 2014; Nichols & Crow, 2004). However, the problem with these type of
studies is that it is not possible to attribute the positive outcomes to the intervention, and
therefore to draw conclusions about the causal effect of sports-based interventions remains
problematic (Chamberlain, 2013; McMahon & Belur, 2013). In sum, convincing empirical
evidence on the effect of sports-based interventions on preventing juvenile delinquency is
still lacking (Chamberlain, 2013; Coalter, 2015; Sandford, Armour, & Warmington, 2006).
This is the first study to test the assumed effect of sports-based interventions in the
prevention of juvenile delinquency, using a quasi-experimental design. ‘Only You Decide
Who You Are’ [Alleen Jij Bepaalt Wie Je Bent (AJB)] is a Dutch sports-based intervention
providing team sports training at local sports clubs to adolescents at-risk for developing
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delinquent behaviors. The primary aim of AJB is to prevent juvenile delinquency by reducing
risk factors and increasing protective factors for delinquency. In the current study, the effect
of AJB to prevent juvenile delinquency is assessed using official police registration data. To
assess the effect of AJB on risk and protective factors of juvenile delinquency the following
constructs were measured: conduct problems, aggression, acceptance of authority, friends’
participation in delinquent behaviors, perceived peer pressure, resistance to social pressure,
prosocial behavior, and academic engagement. We expected adolescents participating
in AJB to have lower delinquency rates, less risk factors, and more protective factors for
juvenile delinquency than the control group.

4

Methods
Participants
Participants in this study were 368 adolescents (88.4 % male; between 12 and 18 years of
age) from 22 different schools, and their teachers. The intervention group consisted of 248
participants, the control group of 120 participants. All of the adolescents in our sample
attended the lowest level of Dutch regular education (lower vocational education),
or attended a form of special education for youth with learning disabilities (practical
training). Dutch schools for practical training have the following admittance criteria: (1)
an IQ between 55 and 85; and (2) learning delays of 50 % or more in at least two major
subjects (e.g., mathematics or reading comprehension). AJB is targeting male adolescents
from disadvantaged neighborhoods with high crime rates involved in special education
or the lowest educational level. Therefore, it was concluded that the sample was at risk for
delinquency (Spruit, Van der Put, Van Vugt, Stams, & Bloch, 2015).
Table 4.1 presents the demographic characteristics of the intervention and control
group. Differences between treatment conditions at T0 on demographic characteristics and
outcome variables (see Table 4.4 for descriptions) were tested with independent samples
t-tests for continuous variables and chi-square analyses for categorical variables.
There were no significant differences on sex, ethnicity, living situation, type of
education, police registrations as a suspect, conduct problems, aggression, perceived peer
pressure, self-reported resistance to social pressure, academic engagement, and teacher
reported prosocial behavior and acceptance of authority. However, there was a significant
difference between the intervention and control group on age (MAJB = 14.51, Mcontrol =
14.24). Because age was significantly correlated with two of our outcome measures (r =
.111 for registrations as a suspect, and r = -.137 for aggression), we chose to control for
age in the analyses pertaining to these outcomes. Further, adolescents in the intervention
group reported more prosocial behavior (d = 0.26), more acceptance of authority (d = 0.25),
and to have less delinquent friends (d = -0.30). Their teachers reported less resistance to
social pressure (d = 0.27) on T0 in the experimental group compared to the control group.
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Table 4.1 Demographic characteristics of participants
Intervention group
(n = 247)

Control group
(n = 116)

Sex (%)
Male

89.1

87.1

Female

10.9

12.9

Age (years)
Mean
SD

t(360) = 2.789**
14.51

14.24

1.05

0.77
χ2 (6) = 7.242

Ethnicity (%)
Dutch

19.9

25.2

Moroccan

23.2

14.8

Turkish

11.0

13.0

Surinamese

10.6

15.7

Antillean

11.0

7.0

Other Western
Other non-Western

5.7

7.0

18.7

17.6
χ2 (2) = 1.755

Living situation (%)
Two parent family

61.6

59.8

Single parent family

35.4

39.3

3.0

0.9

Other

χ2 (1) = 0.123

Type of education (%)

**

Tests of significance of the
differences between groups
χ2 (1) = 0.309

Special education

56.3

54.3

Low level regular education

43.7

45.7

p < .01

Procedure
Participants were recruited at schools. The intervention group consisted of adolescents
who participated in AJB. The control group was formed of adolescents who attended six
of the same schools as the intervention group, but they did not participate in AJB. The
control group was formed in a way that the composition of the control group reflected the
composition of the intervention group on sex, and type of education. All study participants
were asked for consent. Also, their parents were informed about the study. Three participants
were excluded from the study because either they refused to participate themselves or
their caregivers did not give consent.
Participants in both conditions, and their teachers, were assessed on three different
occasions. For the intervention group, this was at the start of AJB in March 2014 (T0), 6.6
months after the start of the intervention (T1), and 12.9 months after the start of AJB (T2).
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The measurement occasions of the intervention group took place at the sports clubs.
The inclusion of the control group ran from March 2014 to September 2014. The control
group was assessed at school, with the same amount of time between each measurement
occasion as the intervention group.
The Dutch Public Prosecution Service gave permission to access official police data.
Police registrations were available for the 2 year period before the start of AJB (criminal
history) and for the 16.0 months period after the start of AJB (delinquent outcome). All data
gathered in this study was anonymized.

Experimental Conditions

4

Intervention condition
AJB is a sports-based intervention targeting adolescents at risk for developing delinquent
behavior. AJB was developed by the Dutch Ministry of Safety and Justice to prevent
juvenile delinquency. Through sports clinics given by professional athletes at selected
schools, adolescents were encouraged to participate in AJB. If they were interested,
they could become a member of a locally partnered sports club. Contribution fees and
sports materials were covered by the Ministry of Safety and Justice. At the sports clubs,
adolescents participated in indoor and field soccer, baseball, or basketball training in special
AJB-teams. The Ministry of Safety and Justice selected the coaches on their ability to act as
a role model, and to effectively deal with the characteristics of this group of adolescents.
The AJB-teams practiced an average of twice a week. During the training, specific attention
was given to behavioral difficulties of the participants. The aim of the training was to create
a safe educational environment, with positive relationships between the coach and the
participants. The coach had to be clear about desirable and undesirable behavior, and to set
a good example. The participants were approached in a positive, respectful way and were
motivated to participate in prosocial activities at the club. If necessary, the trainer provided
individual guidance to the participants and discussed concerns about the behavior with
the school. AJB-coordinators ensured good coordination between the schools and sport
clubs. During the first sports season, the teams consisted only of participants of AJB. In the
course of the second season, participants were encouraged to join the regular sports teams
of the club if their behavior and development allowed this. The intervention did not have
a fixed end point.
Control condition
The control group did not receive any specific intervention. However, 65.5% of the control
group stated that they practiced sports, and 48.3% of the control group stated that they
were a member of a sports club.
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Attrition and Missing Values
Intervention attrition was defined as attrition from AJB during the first sports season (the
time between T0 and T1). In total, 83 (33.5%) participants dropped out: 9.6% moved to a
different city, 12.0% chose to participate in a sports club outside AJB, 9.6% did not have
time anymore to participate in AJB, 22.9% lost interest in AJB, 27.7% dropped out because
the sports club had stopped with AJB, and 18.1% of the dropouts did not provide a reason
for attrition. Dropouts did not differ from non-dropouts on demographic characteristics
(sex, age, ethnicity, and living situation), criminal history, or secondary outcomes (conduct
problems, aggression, acceptance of authority, friends’ participation in delinquent behavior,
peer pressure and support for delinquent behavior, resistance to social pressure, prosocial
behavior, and academic engagement). We did find a difference between dropouts and
non-dropouts on type of education (χ2 (1) = 9.089; p < .01). Participants from special schools
for practical training were more likely to drop out than participants from the lowest level of
regular education (schools for vocational training).
We could obtain official police registration data for 364 (98.9%) participants in the study.
With regard to the secondary outcomes assessed with the self- and teacher reports, not all
participants could be reached at all measurement occasions, resulting in missing values.
At T0, 99.6% of the intervention group and 96.7% of the control group was assessed. At T1,
we collected data on 63.8% of the participants in the intervention group and on 97.5% of
the participants in the control group. At T2, we retrieved data on 62.5% of the intervention
group and 90.8% of the control group.

Measures
Primary outcome
Juvenile delinquency
Juvenile delinquency was assessed using data from official police records. We coded whether
the adolescent was registered as a suspect of a criminal offense within 16.0 months after
T0, and the number of offenses for which the juvenile was registered as a suspect during
that period. To control for pre-intervention differences in delinquency, we created criminal
history scores. It was coded whether the juvenile was registered as a suspect of a criminal
offense during the two years prior to AJB (prior to T0), and the number of offenses for which
the juvenile was registered as a suspect.
Secondary outcomes
Conduct problems
Teachers reported on their student’s conduct problems with the use of a subscale of the
Dutch version of the Strenghts and Difficulties Questionnaire (SDQ; Van Widenfelt, Goedhart,
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Treffers, & Goodman, 2003). The five items had to be scored on a three point Likert-scale (“not
true”, “somewhat true”, or “certainly true”). Higher scores indicated more conduct problems.
The Cronbach’s alphas ranged from .75 to .80 on the different measurement occasions.
Aggression
Juveniles reported on their aggressive behaviors using the Overt aggression scale of the
Dutch Adaptation of the Buss-Durkee Hostility Intentory (BDHI-D; Lange, Hoogendorn,
Wiederspahn, & Beurs, 2005). The BDHI-D presents 16 statements that were scored true or
false. Higher scores indicated more aggression. The Cronbach’s alphas ranged from .65 to
.70.
Acceptance of authority
Teachers and juveniles reported on the juvenile’s ability to accept authority using a subscale
of the Tasks and Skills of Adolescents questionnaire (TVA; Van der Knaap, Beenker, & Bijl,
2004). The seven-item scale assessed how well adolescents deal with authority. With a five
point Likert-scale (ranging from “does not apply to me at all” to “totally applies to me”), the
juveniles answered to what extent a statement applied to them. The teacher scale ranged
from “does not apply to X” to “totally applies to X”. Higher scores indicated better acceptance
of authority. Cronbach’s alpha of the self-report scale ranged from .76 to .83, and of the
teacher scale from .86 to .94.
Friends’ participation in delinquent behavior
To assess the involvement with deviant peers, a six item scale of Megens and Weerman
(2010) was used. The juveniles reported on how many of their friends (“none”, “some” or
“most or all of them”) committed offenses. Higher scores indicated more delinquent friends.
The Cronbach’s alphas ranged from .82 to .89 for the different measurement occasions.
Peer pressure and support for delinquent behavior
Juveniles reported on perceived peer pressure and support for delinquent behavior by their
friends on a six item scale of Megens and Weerman (2010). Answers were given on a five
point Likert-scale, ranging from “completely agree” to “completely disagree”. Higher scores
indicated that youth experienced more peer pressure. Cronbach’s alphas ranged from .82
to .85.
Resistance to social pressure
The teachers and juveniles reported on the juvenile’s resistance to social pressure using a
four item subscale of the TVA (Van der Knaap et al., 2004). Higher scores indicated more
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resistance to social pressure. Internal consistency alpha coefficients of the self-report scale
ranged from .81 to .86, and of the teacher scale from .89 to .93.
Prosocial behavior
To assess the level of prosocial behavior, the teachers and juveniles filled in a subscale
of the SDQ (Van Widenfelt et al., 2003). Higher scores indicated more prosocial behavior.
Cronbach’s alpha of the self-report scale ranged from .63 to .68, and of the teacher scale
from .83 to .89.
Academic engagement
The teachers and juveniles reported on the juvenile’s academic engagement using a
subscale of the TVA (Van der Knaap et al., 2004). The Cronbach’s alphas of the self-report
scale ranged from .78 to .83, and of the teacher scale from .89 to .92.

Analyses
To examine the effect of AJB on the primary and secondary outcomes, multilevel analyses with
maximum likelihood estimation procedures were performed. In this study, measurement
occasions (level 1) were nested within individuals (level 2), who were nested within schools
(level 3). Multilevel analyses take into account the dependencies among measurements
within respondents, as well as dependencies among participants of the same schools, and
have the advantage of using all the available data (including those from participants with
missing data). The effect of AJB on binary measures of juvenile delinquency (registered as
a suspect yes/no) was estimated with a multilevel model for binary distributions (Heck,
Thomas, & Tabata, 2012), while controlling for criminal history and age. The effect of AJB on
the number of registrations as a suspect was estimated with a multilevel model for Poisson
distributions (i.e., count data; Heck et al., 2012), while controlling for criminal history. In both
analyses, the group difference was estimated as a fixed effect in a multilevel model that
separated variation in delinquency at the within-school level from the between school level.
In the multilevel models to measure the effect of AJB on secondary outcomes, Group, Time,
and Group*Time effects were estimated with fixed effects, while the variances of individual
schools and the within-person variances were modeled with random effects. In the analysis
measuring the effect of AJB on aggression, we controlled for age.
At each measurement occasion, we checked for extreme outliers (+/- 3.29 SD from the
mean; Tabachnik & Fidell, 2013) in the continuous outcome variables. The outliers were
then brought back to an acceptable value of +/- 3.29 SD from the mean. All continuous
variables (i.e., the secondary outcomes) were transformed into standard normal scores (with
an overall mean of 0 and a standard deviation of 1). Using this approach, the parameter
estimates can be interpreted as a measure of effect (Cohen’s d for categorical predictors
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and correlation coefficient r for continuous predictors). All analyses were tested one-sided,
except for the tests on T0-differences between intervention and control group. Values of p
< .05 were considered as statistically significant.
An intention-to-treat analysis (ITT) was employed; that is, all participants who were
included in the study at T0 were also included in the analyses, regardless of whether they
had dropped out. By performing ITT analysis, we avoided the problem of overestimated
effectiveness, which may be created by omitting dropouts (Kruse et al., 2002).

Results

4

Effects of AJB on Juvenile Delinquency
Table 4.2 presents the descriptions of juvenile delinquency prior to T0 (i.e., criminal history)
and juvenile delinquency during the 16 months after T0 (i.e., delinquent outcome). Table
4.3 shows the results of the multilevel analyses concerning the group effect on delinquent
outcomes, while controlling for criminal history and age.
Table 4.2 Descriptions of Police Registration as a Suspect for Both Groups
Criminal historya
%

N

a
b

Delinquent outcomeb

M (SD)

%

M (SD)

Intervention group

245

15.5

0.23 (0.73)

11.0

0.20 (0.84)

Control group

119

10.1

0.15 (0.51)

15.1

0.23 (0.66)

Police registrations as a suspect during the two years prior to T0
Police registrations during the 16 months after T0

Table 4.3 Parameter Estimates of the Multilevel Models Concerning the Effect of Group on Juvenile
Delinquency
Registered as suspect (yes/no)

Number of registrations as suspect
OR

Estimate

SE

t

pa

OR

.042

0.542

-0.43

0.24

-1.78

.039

0.654

5.12

.000

6.411

0.55

0.04

13.37

.000

1.725

1.59

.057

1.327

0.18

0.12

.080

1.191

Estimate

SE

t

p

Groupb

-0.61

0.35

-1.73

Criminal history

1.86

0.36

Age

0.28

0.18

a

1.413

Note. Bold emphasis: p <.05; OR = Odds ratio.
a
One-sided p-values
b
Control group = 0; intervention group = 1.

A significant group effect was found on the proportion of adolescents that was registered
as a suspect, while controlling for criminal history and age. The intervention group had a
significantly lower chance of being registered as a suspect than the control group (OR =
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0.542; d = -0.34), which means that the control group was 1.845 times more likely to be
registered as a suspect than the intervention group. Additionally, a significant group effect
was found for the number of registrations as a suspect, while controlling for criminal history
and age. The intervention group had significantly fewer registrations as a suspect than the
control group (OR = 0.654; d = -0.23), indicating that the control group was likely to have
1.529 more registrations as a suspect than the intervention group.

Effects of AJB on Risk and Protective factors of Juvenile Delinquency
Table 4.4 presents the mean scores and standard deviations per group on each secondary
outcome variable on all measurement occasions. See Figure 4.1 for the developmental paths
over time for both groups. Table 4.5 shows the results of the multilevel analyses concerning
Time, Group, and Group*Time interactions on the secondary outcomes. The Group*Time
interactions can be interpreted as the effect of AJB.
Conduct problems
There were no significant reductions in teacher reported conduct problems during T0-T1
and T0-T2. The absence of a significant Group effect indicated that across the measurement
occasions, the levels of conduct problems were not significantly different for the intervention
group and the control group. Further, there were no significant interaction effects for T0T1 and Group and for T0-T2 and Group, indicating that AJB had no significant effect on
conduct problems.
Aggression
The multilevel model on aggression was controlled for age. During T0-T1 and T0-T2, there
were no significant reductions in self-reported aggression. Across the measurement
occasions, the level of aggression was not significantly different for the two groups. There
were no significant interaction effects for T0-T1 and Group and for T0-T2 and Group, which
indicated that AJB had no significant effect on aggression.
Acceptance of authority
There were significant improvements over time for self-reported acceptance of authority for
T0-T1 (d = 0.23) and T0-T2 (d = 0.23). The teachers did not report Time effects. The intervention
group reported higher levels of acceptance of authority across the measurement occasions
than the control group (d = 0.28). However, in the teacher reports, this Group effect was
not significant. The interaction effects for Time and Group were not significant in both the
self-reports and teacher reports, indicating that ABJ did not have a significant effect on
acceptance of authority.
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Table 4.4 Means and Standard Deviations of Secondary Outcomes per Group per Measurement Occasion
AJB

Control group

T0

T1

T2

T0

T1

T2

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

0.51 (0.51)

0.37 (0.42)

0.26 (0.35)

0.47 (0.47)

0.37 (0.43)

0.33 (0.36)

0.51 (0.19)

0.49 (0.21)

0.46 (0.21)

0.55 (0.19)

0.53 (0.20)

0.53 (0.20)

Self-report

2.68 (0.74)

2.87 (0.62)

2.94 (0.64)

2.49 (0.82)

2.66 (0.69)

2.66 (0.74)

Teacher report

2.56 (0.89)

2.68 (0.82)

2.85 (0.84)

2.61 (0.92)

2.78 (0.82)

2.89 (0.78)

0.30 (0.44)

0.28 (0.41)

0.24 (0.40)

0.44 (0.51)

0.31 (0.44)

0.41 (0.51)

1.07 (1.06)

0.97 (1.01)

0.76 (0.92)

1.23 (1.07)

0.85 (0.95)

0.77 (0.92)

Self-report

2.92 (1.06)

3.09 (1.04)

3.20 (1.03)

2.77 (1.11)

2.89 (0.96)

3.15 (0.86)

Teacher report

2.42 (0.90)

2.59 (0.76)

2.79 (0.72)

2.64 (0.82)

2.63 (0.78)

2.69 (0.77)

Self-report

1.58 (0.36)

1.67 (0.31)

1.76 (0.33)

1.49 (0.38)

1.57 (0.38)

1.63 (0.34)

Teacher report

1.40 (0.47)

1.47 (0.45)

1.53 (0.48)

1.43 (0.48)

1.51 (0.47)

1.55 (0.43)

Self-report

2.99 (0.79)

3.17 (0.61)

3.14 (0.74)

2.97 (0.68)

3.08 (0.65)

3.07 (0.63)

Teacher report

2.62 (0.79)

2.77 (0.72)

2.81 (0.73)

2.72 (0.80)

2.83 (0.77)

2.87 (0.78)

Conduct problems
Teacher report
Aggression
Self-report
Acceptance of authority

Friends’ delinquent behavior
Self-report
Perceived peer pressure
Self-report
Resistance to pressure

Prosocial behavior

Academic engagement

Friends’ delinquent behavior
The delinquent behavior of friends significantly decreased during T0-T1 (d = .30). Over the
course of T0-T2, no significant Time effect was found. There was a significant Group effect
(d = -0.31), indicating that across assessments, the intervention group reported to have less
delinquent friends than the control group. Further, there were no significant interaction
effects for T0-T1 and Group and for T0-T2 and Group, indicating that AJB had no significant
effect on the delinquent behaviors of friends.
Perceived peer pressure
The total group showed significant reductions in perceived peer pressure over the course
of T0-T1 (d = -0.38), and T0-T2 (d = -0.46). There were no significant group effects. Also, no
significant interaction effects for Group and Time were found, which indicated that AJB had
no significant effect on reducing peer pressure.
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Figure 4.1 Development over Time for Secondary Outcomes per Group

Resistance to social pressure
For T0-T1, no significant improvements in self-reported and teacher reported resistance
to social pressure were found. For T0-T2, significant improvements were reported by the
adolescents (d = 0.36), but not by their teachers. Across measurement occasions, the two
groups did not differ significantly in their levels of resistance to social pressure. Further,
there were no significant interaction effects for T0-T1 and Group and for T0-T2 and Group,
indicating that AJB had no significant effect on resistance to social pressure.
Prosocial behavior
In the self-reports, we found significant improvement of prosocial behavior over time (dT0-T2
= 0.40). No time effects were reported by the teachers. The adolescents in the intervention
group reported significantly higher levels of prosocial behavior across assessments (d =
0.31), the teachers reported no significant Group effects. The interaction effects for Time
and Group were not significant in both the self-reports and teacher reports, which indicated
that ABJ did not have a significant effect on prosocial behavior.
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Academic engagement
There were no significant improvements in self- and teacher reported academic
engagement during T0-T1 and T0-T2. The absence of significant Group effects in selfreports and teacher reports indicated that across the measurement occasions, the levels of
academic engagement were not significantly different for the intervention group and the
control group. Further, there were no significant interaction effects for T0-T1 and Group and
for T0-T2 and Group, indicating that AJB had no significant effect on academic engagement.

Discussion
Sports-based crime prevention programs are widely implemented by local governments
and institutions all over the world (Cameron & MacDougall, 2000; Caruso, 2011; Kelly, 2013;
Nichols, 2007; Sandford, Armour, & Warmington, 2006). Successes of these programs have
been reported, but most studies lacked the methodological rigor to draw conclusions about
the causal effects of sports-based interventions on juvenile delinquency (Chamberlain,
2013; McMahon & Belur, 2013). Therefore, empirical evidence on the effect of sports-based
crime prevention programs is currently lacking. This was the first study to assess the effect
of a sports-based intervention on juvenile delinquency and associated outcomes using
a quasi-experimental design. AJB is a Dutch sports-based crime prevention program for
adolescents at risk for developing delinquent behaviors. During the 16 months after the start
of AJB, effects of AJB on juvenile delinquency were found. Adolescents in the intervention
group had fewer registrations as a suspect in the police records than the control group (d
= -0.34). Additionally, the adolescents of the intervention group had a lower mean number
of registrations as a suspect than the control group (d = -0.23). The total sample showed
improvements on various risk and protective factors for juvenile delinquency. However, no
significant intervention effects of AJB were found on the secondary outcomes.
The current study provides an empirical indication that sports-based crime prevention
programs can be effective. This is in line with the expectations that arose from theories of
the positive effects of sports on delinquency (Agnew & Petersen, 1989; Shields & Bredemeier,
1995) and is consistent with previous reports on sports-based crime prevention programs
(Hartmann & Depro, 2006; McMahon & Belur, 2013; Nichols, 2004; Sandford, Duncombe, &
Armour, 2008). The lack of intervention effects on the risk and protective factors for juvenile
delinquency was unexpected. When inspecting the effect sizes of the intervention effects
on the secondary outcomes, we noticed small, but non-significant effects on several
outcomes (for example, d = -0.23 on conduct problems, d = 0.14 on self-reported acceptance
of authority, and d = 0.35 on teacher reported resistance to social pressure, see Table 5).
Notably, the current study lacked sufficient power to detect small intervention effects on
the individual secondary outcomes. Although the intervention effects on the secondary
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outcomes were not statistically significant, they may have been clinically relevant (Verdam,
Oort, & Sprangers, 2014). The combination of these small effects could have had a cumulative
effect on reducing the risk of developing delinquent behaviors, explaining why significant
intervention effects were found on delinquent outcomes, but not on the individual risk and
protective factors for delinquency. The risk and protective factors for juvenile delinquency
should therefore not be perceived as independent influences on delinquency, but in line
with systems theory, as “simultaneously occurring, mutually influential, and interrelated
phenomena” (Schoenwald & Rowland, 2002, p. 95).
In evaluating the significance of the findings of the current study, it is important
to consider both strengths and limitations of the present study. As mentioned before,
an important strength is that this is, to our knowledge, the first study that assesses the
effects of a sports-based crime prevention program, using a quasi-experimental design.
A problem with quasi-experimental designs is that there could be systematic differences
between the two experimental groups that could influence study outcomes. However, by
statistically ruling out potential threats to internal validity, we conclude that statements
about causality are justified. Additionally, no exclusion criteria were formulated, which
means that adolescents in the control group may also participated in after-school sports
activities. Because of this, the current study evaluated the effect of the specific sports-based
intervention, and not so much the effect of sports participation in general. Further, rigorous
statistical methods were used to account for the multilevel structure of the data and
handling of missing data. Moreover, to assess the effects of AJB on delinquency, we used
official police registration data, which constitute a valid and reliable measure of delinquent
behavior (Hindelang, Hirschi, & Weis, 1979; Krohn, Thornberry, Gibson, & Baldwin, 2010).
Finally, an intention-to-treat analysis (ITT) was used to prevent overestimated intervention
effects that may occur when drop-outs are not included in the study (Kruse et al., 2002).
The first limitation that needs to be mentioned is that, because of practical considerations,
a quasi-experimental design was used to assess the effects of AJB. As participants were not
randomly allocated to the experimental conditions, it is possible that systematic differences
between the intervention and control group existed at the start of the study. Although
we statistically controlled for potential confounders (including age and initial baseline
differences on the outcome variables), RCT-designs are generally perceived as superior to
quasi-experimental designs in intervention studies for their ability to reduce selection bias
(White, 2010). A second weakness of the study was the drop-out rate in the intervention
group, and the missing values associated with drop-out on the secondary outcomes.
Participants from special education classes (schools for practical training) were more likely
to drop-out from AJB than participants from regular education classes (lower vocational
training), which may form a threat to the internal validity of the study. On the other hand,
we could obtain police registration data of 98.9% of the participants in the study, including
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the drop-outs. Therefore, the issue on the missing values is only a potential problem for the
secondary outcomes.
Finally, participants in the control group were recruited at the same schools, or in
some cases, even the same classes as the intervention group. While this increased the
comparability between the groups, it might have suppressed the estimated intervention
effect because of transference (Shadish, Cook, & Campbell, 2002). Although the control
group did not participate in AJB, it cannot be ruled out that they indirectly benefitted
from the intervention. Over the course of T0-T2, the intervention group showed significant
improvements on conduct problems (d = -0.53), aggression (d = -0.24), acceptance of
authority (dself = 0.40, dteacher = 0.38), perceived peer pressure (d = -0.30) , resistance to social
pressure (dself = 0.27, dteacher = 0.49), prosocial behavior (dself = 0.49, dteacher = 0.28), and academic
engagement behavior (dself = 0.22, dteacher = 0.30). Improvements in the intervention group
could have indirectly affected the control group through improved school climate and
more positive peer interactions (Dishion & Tipsord, 2011; Wissink et al., 2014). This argument
also offers an explanation for the lack of intervention effects on secondary outcomes in the
current study.
The current study yields important implications for future research and practice
concerning sports-based crime prevention programs. Results confirmed the potential of
sports-based interventions to prevent juvenile delinquency, which is the first step in the
justification of the increasing use of sports-based interventions for at-risk adolescents.
However, we do emphasize that the widespread implementation of sports-based crime
preventions programs should be followed critically. Group-based interventions for atrisk adolescents, including sports-based crime prevention programs, are vulnerable for
increasing anti-social behavior through deviancy training. Deviancy training refers to “the
interpersonal dynamic of mutual influence during which youth respond positively to deviant
talk and behavior” (Dishion & Tipsord, 2011, p. 189), and is known for its reinforcing effect on
delinquency in at-risk peer groups (Dishion & Tipsord, 2011). During the development and
implementation of sports-based crime prevention programs, specific attention should be
directed to avoid negative peer interaction.
Several scholars have argued that contextual factors are very important in determining
the influence of sports on the behavior of adolescents (Côté & Gilbert, 2009; Haudenhuyse,
Theeboom, & Coalter, 2012; Ntoumanis, Taylor, & Thøgersen-Ntoumani, 2012; Super,
Verkooijen, & Koelen, 2016). For example, Rutten and colleagues (2007) showed that
higher quality coach-athlete relationships and better moral atmosphere in teams were
related to reduced levels of antisocial behavior and higher levels of prosocial behavior in
the adolescent athletes. Guaranteeing a positive socio-moral climate demands a lot of
interpersonal skills, pedagogical knowledge and competence of the coach (Côté & Gilbert,
2009; Vierimaa, Erickson, Côté, & Gilbert, 2012). Therefore, sports-based crime prevention

88

The effects of a Dutch sports-based intervention to prevent juvenile delinquency in at-risk adolescents

programs for at-risk adolescents should invest in training and education of the coaches
(Coakley, 2011; Haudenhuyse, Theeboom, & Skille, 2014; Sandford, Duncombe, & Armour,
2008).
To fully understand the potential effects of sports-based crime prevention programs,
more research should be conducted. We emphasize the need for high quality research
designs that incorporate measures of the sports context, such as behaviors of the coach,
characteristics of the coach-athlete relationship, and socio-moral climate indicators.
Additionally, more insight into the mechanisms of change underlying the positive effect
on juvenile delinquency of AJB, and sports-based crime prevention programs in general, is
needed (Kazdin & Nock, 2003). At this moment, a full understanding on why sports-based
interventions could be effective in preventing juvenile delinquency is absent. This could
be achieved by mediation analyses, including multiple potential mediators (Kazdin & Nock,
2003).

Conclusions
Despite the common recommendation of youth policy makers to provide community
recreation activities to improve youth behavior and prevent juvenile delinquency, the
scientific support for sports-based crime prevention programs is weak (Caldwell & Smith,
2006; Chamberlain, 2013; Coakley, 2011). The current study is the first study to assess the
effects of a sports-based intervention in the prevention of juvenile delinquency in at-risk
adolescents using a quasi-experimental design. The results of the current study indicated
positive effects of a Dutch sports-based crime prevention. AJB aimed to create an
adequate educational sports environment and positive relationships between coaches and
participants. It is concluded that this is an indication that sports-based interventions can be
effective in preventing delinquent behaviors if the program is implemented with specific
attention given to factors that assure the educational quality of the sports environment
(Coakley, 2001). Contrary to the expectations, we did not find significant intervention
effects on the risk and protective factors for delinquency in this study. Future research into
mechanisms of change in sports-based interventions may provide important knowledge
on why sports could be effective in preventing juvenile delinquency and to increase the
potential effects of sports-based interventions.
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Chapter 5

Abstract
The current study assessed which youth, coach, and context factors were predictive of
intervention success (i.e., the reduction of risk factors and the promotion of protective
factors for delinquency) in the sports-based crime prevention program AJB for at-risk
adolescents. Participants of AJB (N = 155) and their teachers filled in questionnaires about
risk and protective factors for delinquency at the start of the intervention (T0) and 13 months
later (T2). Additionally, at T2 the coaches and participants filled in questionnaires about the
predictors of intervention success. The youth showed significant improvements on most
risk and protective factors for delinquency over the course of the intervention. Change in
outcome variables was predicted by youth, behaviors of the coach, and context factors.
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Introduction
Since ancient history, sports are thought to have a positive influence on the development
of youth. This belief can even be traced back to Plato, who saw sports as an important part
of education with regard to building character (Reid, 2007). During the mid-19th century,
the British, who adopted this belief, introduced sports participation in public schools to
positively stimulate youth’ character development, such as their confidence, self-reliance,
and responsibility (Hargreaves, 1986; Shields & Bredemeier, 1995). Only more recently, the
attention of youth policy makers has shifted towards the use of sports in preventing juvenile
delinquency.
Sports-based interventions to prevent delinquent behaviors in at-risk adolescents have
been widely implemented by local governments and institutions (Cameron & MacDougall,
2000; Kelly, 2013; Nichols, 2007; Sandford, Armour, & Warmington, 2006). To date, there
is a growing interest of scholars in determining whether sports-based interventions can
be effective in preventing delinquent behaviors in youth. Non-experimental studies have
reported on the success of sports-based crime prevention programs (Hartmann & Depro,
2006; McMahon & Belur, 2013; Theeboom, De Knop, & Wylleman, 2008), but these studies
do not permit causal inferences. More recently, the first quasi-experimental study on the
effects of a sports-based crime prevention program found positive results on juvenile
delinquency (Spruit, Hoffenaar, Van der Put, Van Vugt, & Stams, 2016). Over and above
experimental effectiveness research, it is important to examine for whom, how, and under
which conditions sports-based crime prevention programs are effective (Coatsworth &
Conroy, 2007). Researchers, intervention developers, and practitioners should identify best
practices and general principles that can help guide and improve the development and
implementation of sports-based interventions (Coatsworth & Conroy, 2007). Therefore, the
current study focuses on identifying predictors of intervention success of a sports-based
intervention aimed at preventing juvenile delinquency in at-risk adolescents.
Several theories have tried to explain why sports-based interventions can be effective
in preventing juvenile delinquency. These theories do not so much assume that sports
participation in itself prevents juvenile delinquency, but emphasize the learning opportunities
and opportunities to form social bonds within the sports context that contribute to the
prevention of juvenile delinquency (Agnew & Petersen, 1989; Lawson, 2005; Shields &
Bredemeier, 1995). For example, several scholars have argued that when youth participate
in sports activities they learn to obey rules and authority, and learn morality, self-control,
conflict-resolution, skills to cope with disappointments, and to co-operate with others
(Arnold, 1994; Hansen, Larson, & Dworkin, 2003; Kreager, 2007; Shields & Bredemeier, 1995).
Practicing these positive skills and virtues within the sports context may protect against
the development of delinquent behavior (Sage, 1990; Segrave, 1983; Spruit, Van Vugt, Van
der Put, Van der Stouwe, & Stams, 2016). Further, it is assumed that sports participation
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strengthens social bonds to society (Agnew & Petersen, 1989), which in turn reduces the
chances of developing delinquent behaviors (Hirschi, 1969). Through the attachment to
positive members of society and commitment to conventional activities, youth may desist
from delinquent behaviors (Hirschi, 1969; Hoeve et al., 2012). For example, by participating
in sports activities, youth become members of a team, generally supervised by a coach
who is closely related to all members. By being committed to conventional activities, such
as sports, youth may refrain from deviant acts, as delinquency may compromise their
opportunity to participate in sports (Spruit, Van Vugt, Van der Put, Van der Stouwe, & Stams,
2016). Thus, because of the learning opportunities and creation of social bonds within the
sports contexts, it is expected that risk factors for delinquency (such as low self-control
and antisocial attitudes; Andrews & Bonta, 2010) are reduced and protective factors for
delinquency (such as positive peer interaction; Dishion & Tipsord, 2011) are promoted.
Previous research on the relation between the sports environment and behavior of
youth provides insights into under which conditions sports-based interventions can be
effective and how (i.e., what coaching behaviors) to optimize the potential positive effects
of these interventions. Rutten and colleagues (2007; 2008) found that several aspects of the
sports environment were related to the level of off-field antisocial and prosocial behaviors of
adolescent athletes. More precisely, higher quality of the coach-athlete relationships, better
socio-moral atmosphere within the team, higher level of fair play attitudes by the coaches
and the athletes, and more relational support of the coach were all related to lower levels of
antisocial behavior and higher levels of prosocial behavior (Rutten et al., 2007; 2008).
Positive effects of sports participation on the development of youth may be expected
when there is a safe, pedagogical sports environment (Davies, Babkes Stellino, Nichols, &
Coleman, 2016; Gano-Overway et al, 2009; Gould, Flett, & Lauer, 2012; Kavussanu, 2006;
Ntoumanis, Taylor, & Thøgersen-Ntoumani, 2012). A beneficial sports environment is
characterized by a ‘‘fair play’’-mentality, in which the social and personal development of
athletes is more important than winning the game (Guivernau & Duda, 2002; Rutten et al.
2007). The sports coach plays a central role in providing a pedagogical sports environment
(Côté & Gilbert, 2009; Hodge & Lonsdale, 2011; Morgan & Bush, 2016). Educational skills and
the ability to be sensitive and responsive to the developmental needs of adolescent athletes
are important characteristics of coaches, especially in dealing with socially vulnerable youth
(Haudenhuyse, Theeboom, & Coalter, 2012; Super, Verkooijen, & Koelen, 2016; Vierimaa,
Erickson, Côté, & Gilbert, 2012). Altogether, there are indications that when the sports
context is a pedagogical environment and the coach is supportive and responsive to the
educational needs of the child, youth may have more positive leaning opportunities and
develop stronger bonds to society, which in turn reduces the chance of delinquency.
To date, we have little to no insight into for whom sports-based crime prevention
programs are most effective due to the overall lack of effect studies on these programs.
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Within the broader field of crime prevention, research has shown that different participant
characteristics, such as gender, age, and ethnicity, moderate the effects of crime prevention
programs (De Vries, 2016; Hawkins, Kosterman, Catalano, Hill, & Abbott, 2005; Reynolds,
Temple, Robertson, & Mann, 2001). For example, Hawkins and colleagues (2005) found
significant, positive effects of the Seattle Social Development Project on arrest rates for
men, but negative intervention effect for women. Therefore, it is important to examine
if the effects of sports-based crime prevention programs are influenced by participant
characteristics.
The current study aims to gain insights into how, under which conditions, and for
whom sports-based interventions are most effective. ‘Only You Decide Who You Are’ [Alleen
Jij Bepaalt Wie Je Bent (AJB)] is a Dutch sports-based intervention providing team sports
training at local sports clubs to adolescents at-risk for developing delinquent behaviors. The
primary aim of AJB is to prevent juvenile delinquency by reducing risk factors and increasing
protective factors for delinquency in the participating adolescents.
In this study, predictors of intervention success (i.e., reduction of risk factors and
promotion of protective factors for delinquency) are identified. We collected data about risk
and protective factors for delinquency at the start of AJB (T0) and approximately 13 months
later (T2), using self- and teacher reports. The following outcomes were assessed: conduct
problems, aggression, acceptance of authority, friends’ participation in delinquent behaviors,
perceived peer pressure, resistance to social pressure, prosocial behavior, and academic
engagement. Additionally, at T2 the AJB-coaches and participants filled in questionnaires
about the different predictors of change in risk and protective factors for delinquency.
Youth-related characteristics assessed for their predictive power of intervention success
were age, sex, ethnicity, and type of education. Coach-related characteristics were level of
education of the coach, previous experience with at-risk adolescents, whether the coach
made rules about behavior during the training, motivated youth to participate in prosocial
activity, and provided individual guidance. Finally, context-related characteristics were the
socio-moral climate at the club, the quality of the coach-athlete relationship, and the type
of sports.

Methods
Participants
The study was conducted at 13 community-based sports clubs where the program Only you
decide who you are [Alleen jij bepaalt wie je bent (AJB)] was implemented. Participants of this
study were 155 adolescents (91.6 % male; between 12 and 18 years of age) who participated
in AJB, their teachers, and their sports coaches. All participants attended the lowest level
of Dutch regular education (lower vocational education; [VMBO- basis and –kader]), or
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attended a form of special education for youth with learning disabilities (practical training;
[Praktijkonderwijs). Dutch schools for practical training have the following admittance
criteria: (1) an IQ between 55 and 85; and (2) learning delays of 50 % or more in at least
two major subjects (e.g., mathematics or reading comprehension). AJB is targeting (mostly
male) adolescents from disadvantaged neighborhoods with high crime rates involved in
special education or the lowest educational level. Therefore, it was concluded that the
sample was at risk for delinquency (Spruit, Van der Put, Van Vugt, Stams, & Bloch, 2015).
In total, 38 AJB-coaches (94.7% male, between 18 and 56 years of age, with M = 31.45
years old, and 47.4% Dutch ethnic background) participated in the study. The sports coaches
were working at the different sports clubs where AJB was implemented.

Procedure
Participants for this study were recruited at the sports clubs where AJB was implemented.
At the start of the first season of AJB in March 2014 (T0), 247 participants of AJB and their
teachers filled in questionnaires about the outcome measures in this study (risk and
protective factors for delinquency). At the end of the second season (T2; average of 13.2
months after the start of AJB), 155 participants of AJB and their teachers filled in the same
questionnaire about the outcome measures of interest for the current study. Additionally, the
adolescents were asked about context factors of AJB (see Measures). Only the adolescents
who completed the questionnaires at both measurement occasions were included in the
current study. The AJB-coaches filled in questionnaires at T2 about their characteristics and
their coaching behaviors during AJB.
All study participants were asked for consent. Also, the parents of the adolescents were
informed about the study. Three participants were excluded from the study because either
they refused to participate themselves or their caregivers did not give consent.

Intervention
Only you decide who you are [Alleen jij bepaalt wie je bent (AJB)] is a sports-based intervention
targeting adolescents at risk for developing delinquent behavior. AJB was developed by
the Dutch Ministry of Security and Justice to prevent juvenile delinquency. Through sports
clinics given by professional athletes at selected schools, adolescents were encouraged
to participate in AJB. If they were interested, they could become a member of a locally
partnered sports club. Contribution fees and sports materials were covered by the Ministry
of Security and Justice. At the sports clubs, adolescents participated in (indoor) soccer,
baseball, or basketball training in special AJB-teams. The Ministry of Security and Justice
selected the coaches on their ability to act as a role model, and to adequately deal with the
characteristics of at-risk adolescents. During the training, specific attention was given to
behavioral difficulties of the participants. The aim of the training was to create an adequate,
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safe (educational) environment, with positive relationships between the coach and the
participants. The coach had to be clear about desirable and undesirable behavior, and to set
a good example. The participants were approached in a positive, respectful way and were
motivated to participate in prosocial activities at the club. If necessary, the trainer provided
individual guidance to the participants and discussed concerns about the behavior with
the school. AJB-coordinators ensured good coordination between the schools and sport
clubs. During the first sports season, the teams consisted only of participants of AJB. In the
course of the second season, participants were encouraged to join the regular sports teams
of the club if their behavior and development allowed this.

Measures
Outcome variables
In total, eight risk and protective factors for delinquency were assessed: conduct problems,
aggression, acceptance of authority, friend’s participation in delinquent behaviors, perceived
peer pressure, resistance to social pressure, prosocial behavior, and academic engagement.
Conduct problems
Teachers reported on their student’s conduct problems with the use of a subscale of the
Dutch version of the Strenghts and Difficulties Questionnaire (SDQ; Van Widenfelt, Goedhart,
Treffers, & Goodman, 2003). The five items had to be scored on a three point Likert-scale (‘not
true’, ‘somewhat true’, or ‘certainly true’). Higher scores indicated more conduct problems.
The Cronbach’s alphas were .73 and .77 for the two measurement occasions.
Aggression
Juveniles reported on their aggressive behaviors using the Overt aggression scale of the
Dutch Adaptation of the Buss-Durkee Hostility Intentory (BDHI-D; Lange, Hoogendorn,
Wiederspahn, & Beurs, 2005). The BDHI-D presents 16 statements that were scored true or
false. Higher scores indicated more aggression. Internal consistency was .64 and .71 at T0
and T2, respectively.
Acceptance of authority
Teachers and juveniles reported on the juvenile’s ability to accept authority using a subscale
of the Tasks and Skills of Adolescents questionnaire (TVA; Van der Knaap, Beenker, & Bijl,
2004). The seven-item scale assessed how well adolescents deal with authority. With a five
point Likert-scale (ranging from ‘does not apply to me at all’ to ‘totally applies to me’), the
juveniles answered to what extent a statement applied to them, such as: ‘I accept that there
are people who have something to say about me’. The teacher scale ranged from ‘does not
apply to X’ to ‘totally applies to X’. Higher scores indicated better acceptance of authority.
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Cronbach’s alpha reliability coefficients of the self-report scale were .75 and .79, and of the
teacher scale .94 and .95.
Friends’ participation in delinquent behavior
To assess the involvement with deviant peers, a six item scale of Megens and Weerman
(2010) was used. The juveniles reported on how many of their friends (‘none’, ‘some’ or
‘most or all of them’) committed offenses. Higher scores indicated more delinquent friends.
Internal consistency alpha coefficients were .82 and .85.
Peer pressure and support for delinquent behavior
Juveniles reported on perceived peer pressure and support for delinquent behavior by their
friends on a six item scale of Megens and Weerman (2010). For example, juveniles were
asked if their friends would find it funny if he/she showed deviant behavior. Answers were
given on a five point Likert-scale, ranging from ‘completely agree’ to ‘completely disagree’.
Higher scores indicated that youth experienced more peer pressure. Cronbach’s alpha
reliabilities were .82 and .84.
Resistance to social pressure
The teachers and juveniles reported on the juvenile’s resistance to social pressure using
a four item subscale of the TVA (Van der Knaap et al., 2004). An example of an item is: ‘If a
friend tries to convince me to do something I do not really want, then I refuse it’. Higher
scores indicated more resistance to social pressure. Internal consistency alpha coefficients
of the self-report scale were .77 and .88, and of the teacher scale.89 and .93.
Prosocial behavior
To assess the level of prosocial behavior, the teachers and juveniles filled in a subscale
of the SDQ (Van Widenfelt et al., 2003). Higher scores indicated more prosocial behavior.
Cronbach’s alpha reliabilities of the self-report scale were .52 at T0 and .68 at T2, and of the
teacher scale .82 and .87. Because the internal validity of the SDQ Prosocial self-report was
unacceptably low at T0 (α = .52), we excluded this scale from further analyses.
Academic engagement
The teachers and juveniles reported on the juvenile’s academic engagement using a
subscale of the TVA (Van der Knaap et al., 2004). The scale consisted of six items, such as:
‘I spend the time I need to do my homework’. Higher scores indicated more academic
engagement. Internal consistency alpha coefficients of the self-report scale were .83 and
.84, and of the teacher scale .89 and .90.

98

Predictors of intervention success in a sports-based program for adolescents at risk for juvenile delinquency

Predictors
In total, 15 predictors were measured that could be divided into characteristics of youth,
characteristics and behaviors of the coach, and context factors. The characteristics of youth
were measured at T0, and the coach and context factors at T2. Table 5.1 shows descriptive
information on the predictors.
Characteristics youth
Information about age, sex, ethnicity (Dutch or non-Dutch background), and the type of
education (special education or lowest levels of regular education) was gathered in the
self-report questionnaires.
Characteristics and behaviors of the coach
All coaches were asked about their level of education (which was categorized as low or
middle/high) and their experience with at-risk adolescents (in years). Additionally, the
coaches reported about their behaviors towards the youth using the following questions:
Have you made rules with the youth on how they should behave? (0 = ‘no, not at all’, 1 =
‘yes, but more indirect’, 2 = ‘yes, very direct’); Did you motivate the youth to participate in
prosocial activities? (0 = ‘no, not at all’, 1 = ‘yes, but more indirect’, 2 = ‘yes, very direct’); and
Did you provide individual guidance to the youth? (ranging from 0 = ‘no, never’ to 3 = ‘very
often’).
Context factors
Socio-moral atmosphere at the sports club and the quality of the coach-athlete relationship
were assessed using the Socio-moral Atmosphere at the Sporting Environment (SASE) and
the Quality of the Relationship (QoR) scales, developed by Rutten and colleagues (2007).
The coaches filled in the full version of the SASE, the youth filled in shortened versions of
both the SASE and the QoR. The SASE contains 19 statements regarding the socio-moral
atmosphere of their sports environment. Responses are given on a five point Likert scale
ranging from ‘completely untrue’ to ‘completely true’. The Quality of the Relationship (QoR)
scale consisted of 14 items and was answered on a six point Likert type scale ranging from
‘completely agree’ to ‘completely disagree’. Higher scores indicated higher quality of sociomoral sports environment and better coach-athlete relationships.
The data of Rutten et al. (2007) were retrieved to shorten the SASE and QoR in the
questionnaire for the youth. Using factor analyses with a one-dimensional solution, the five
items with the highest factor loadings of each scale were combined to create shortened
versions of the SASE and QoR. The shortened versions correlated high with the original
scales (r = .88 for the SASE and r = .86 for the QoR). The coaches filled in the full version of
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the SASE with a Cronbach’s alpha of .66. Internal consistency alpha coefficients of the youth
reported shortened SASE was .91 and for the shortened QoR .98.
The final context factor was the type of sports that was offered at the sports club (indoor
soccer, field soccer, basketball, or baseball).
Table 5.1 Descriptives of predictors.
Predictor
Characteristics of youth (measured at T0)
Age M (SD)

14.48 (1.03)

Sex (%)
Male

91.6

Female

8.4

Ethnicity (%)
Dutch

21.6

Non-Dutch

78.4

Type of education (%)
Special education

53.5

Low level regular education

46.5

Characteristics and behaviors of coach (measured at T2)
Level of education (%)
Low

60.5

Middle/high

29.5

Experience in years M (SD)

2.22 (2.82)

Making rules M (SD)

1.65 (0.59)

Motivating M (SD)

1.51 (0.74)

Individual guidance M (SD)

1.09 (0.89)

Contextual factors (measured at T2)
Youth reported socio-moral climate M (SD)

3.35 (0.82)

Coach reported socio-moral climate M (SD)

3.12 (0.30)

Youth reported coach-athlete relation M (SD)

4.39 (1.20)

Type of sports (%)
Indoor soccer

29.9

Field soccer

36.4

Basketball

26.0

Baseball

7.8
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Analyses
For each outcome variable, change scores were calculated by subtracting the T0 score
from the T2 score. The data of the current study has a multilevel structure, in which the
individual participants of AJB (level 1) are nested within the 13 different sports clubs (level
2). In the case of multilevel data, the assumption of independent observations that underlie
linear regression models is violated. The level of change in the outcome variables may be
more similar for the youth in the same sports club than the level of change in the outcome
variables for youth in different sports clubs. However, none of the outcome variables had
significant Level 2 variance, indicating that there were no systematic differences in mean
level of change between the different sports clubs. Since the assumption of independent
observations was not violated, we used linear regression models to examine the predictive
effects of youth, coach, and context characteristics on change in outcome variables.
First, by using t tests for paired samples, we calculated the difference on the outcome
variables between T0 and T2. Second, we examined the predictive effects of each of the youth,
coach, and context factors on the change scores of the outcome variables by conducting
simple linear regression analyses (bivariate analyses). The change scores of the outcome
variables were the dependent variables, and the youth, coach, and context characteristics
were the independent variables. For the coach characteristics, aggregate scores (sports club
averages) were calculated. Third, in case significant predictors of change were identified,
we proceeded to hierarchical regression analyses for each of the outcome variables. The
significant predictors were entered in planned steps. At the first step, significant predictors
at the youth level were entered, followed by the significant predictors at the coach level, and
the significant predictors at the context level. When inspecting multicollinearity statistics,
none of the tolerance values approaches 0.1, indicating that multicollinearity was not an
issue (Brace, Kemp, & Snelgar, 2012).

Results
Development of intervention group
Table 5.2 presents the descriptives of the T0, T2, change scores, and paired t-tests on the
outcome variables. Results indicated that the participants of AJB displayed significant
improvements on all outcome variables, except for aggression, over the course of T0 to
T2. At T2, the youth involved in AJB showed less conduct problems, better acceptance of
authority, fewer friends with delinquent behavior, a reduction in perceived peer pressure,
better resistance to social pressure, and more prosocial behavior, and academic engagement
compared to T0.
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Table 5.2 Descriptives of outcome variables.
Outcome measure

T0

T2

Change
score

Paired t-test
between T0 and T2

M

SD

M

SD

M

t

0.48

0.47

0.27

0.36

-0.20

-5.21***

0.50

0.19

0.46

0.21

-0.03

-1.50

Self-report

2.64

0.74

2.94

0.64

0.32

4.33***

Teacher report

2.53

0.79

2.85

0.85

0.32

4.41***

0.32

0.43

0.24

0.43

-0.09

-2.40*

1.12

1.05

0.77

0.93

-0.37

-4.36***

Self-report

2.94

1.02

3.19

1.03

0.29

2.40*

Teacher report

2.39

0.76

2.79

0.72

0.39

4.90***

1.43

0.45

1.53

0.48

0.09

2.02*

2.94

0.80

3.14

0.74

0.23

3.23**

2.59

0.71

2.81

0.73

0.21

3.30**

Conduct problems
Teacher report
Aggression
Self-report
Acceptance of authority

Friend’s delinquency
Self-report
Perceived peer pressure
Self-report
Resistance to social pressure

Prosocial behavior
Teacher report
Academic engagement
Self-report
Teacher report
*

p < .05; p < .01; p < .001.
**

***

Predicting change in outcome variables by youth, coach, and context
characteristics: simple regression analyses
Table 5.3 contains the results of the simple regression analyses of the predictive effect of
each of the youth, coach, and context characteristic on change in the outcome variables.
Self-reported outcomes
Change in aggression was significantly predicted by coach and context factors. Larger
reductions in aggressive behavior were shown when the coach provided specific attention
to motivation, the youth reported a better sociomoral atmosphere, and when the type of
sports was field soccer. None of the youth, coach, or context factors significantly predicted
change in self-reported acceptance of authority, friend’s delinquent behavior, perceived peer
pressure, resistance to social pressure, and academic engagement.
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-0.105
0.002

0.272**

Type of educationd

0.095

-0.089

-0.137

Making rules

Motivating

Individual guidance

0.005

0.040

0.128

-0.213

0.060

Relation coach-athlete

Indoor soccer

Field soccer

Basketball

Baseball

-0.009

-0.144

-0.062

-0.050

0.128
0.104

-0.011

0.100

-0.243**

0.075

-0.010

-0.003
-0.117

0.012
-0.061

-0.229*

+

***

-0.128

0.321

***

-0.103

-0.133

0.094

0.455***

0.145

0.317

0.189

0.027

*

-0.207

0.143+
*

0.103

0.137
-0.007

0.184*

-0.422***

0.121

0.038

-0.102

b

-0.150+

-0.081

-0.009

-0.004

0.006

-0.056

-0.085

b

0.075

0.022

0.080

-0.155+

-0.023

-0.019

0.021

0.060

0.082

0.102

0.019

0.023

-0.033

-0.71

0.100

0.100

b

Self-report

Delinquent
friends

0.360***
-0.034

0.036
-0.039
-0.013

-0.040
+

0.166

+

0.153

-0.028
0.189*
-0.035
-0.099
-0.176*
**

0.227

0.091

-0.014
-0.077
-0.014
0.032
0.059
0.010
0.085
0.027

0.104
-0.099

0.049

0.081

-0.011

-0.030

0.001

0.023

0.147

-0.212*

-0.057

0.117

0.008

-0.052

-0.125

0.014

-0.019

0.056
*

0.014

0.051

0.067

0.219

-0.026

0.094

-0.150+

-0.178*

-0.083

0.201*

-0.021

0.145+

0.144+

0.073

-0.056
*

0.064

0.164+
-0.004

-0.045

-0.206*

0.088

-0.123

0.125

0.016

-0.051

0.087
-0.074

-0.004

0.034

0.025

-0.045

-0.125

0.023

0.036

b

0.038

b

0.203*

-0.187*

0.015

*

0.192

-0.120

b

0.029

0.098
-0.068

0.016

0.080

-0.066
-0.116

b

b

Academic
engagement
Teacher
Self-report
report

-0.016

0.109

-0.043

0.008

0.002

0.165+

0.029

-0.001

b

Resistance to social Prosocial
pressure
behavior
Teacher
Teacher
Self-report Self-report
report
report

Peer
pressure

Note. a Standardized regression coefficients can be interpreted as bivariate correlation coefficients. b 0 = male, 1 = female. c 0 = Dutch, 1 = Non-Dutch. d 0 = special
education, 1 = lowest levels of regular education.
+
p < .10; *p < .05; **p < .01; ***p < .001

*

-0.319

Socio-moral climate (coach)
***

0.050

Socio-moral climate (youth)

Contextual factors

-0.011

Experience

+

-0.190*

Level of education

Characteristics and behaviors of coach
0.047

-0.088

0.052

-0.060

Sex

Ethnicityc

0.050

0.078

b

b

Age

Characteristics youth

b

Conduct
Acceptance of
Aggression
problems
authority
Teacher
Teacher
Self-report Self-report
report
report

Table 5.3 Standardized regression coefficientsa for variables predicting change on the outcome variables of simple regression models
Predictors of intervention success in a sports-based program for adolescents at risk for juvenile delinquency
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Teacher-reported outcomes
Larger reductions in conduct problems were found when youth were enrolled in special
education, the coaches had higher levels of education, the coach reported a better sociomoral
atmosphere, and the type of sports was basketball. Further, special education enrollment of
the youth, higher levels of education of the coach, directing attention towards motivation,
and individual guidance by the coach, better socio-moral atmosphere according to the
coach, and the participation in basketball was associated with larger increases in teacher
reported acceptance of authority. Moreover, enrollment in special education, directing
attention towards making rules about behavior, motivation, and individual guidance by
the coach, a better socio-moral atmosphere as reported by the coach, and participation in
basketball was associated with larger increases in resistance to social pressure. Field soccer
predicted reductions in resistance to social pressure. Change in prosocial behavior was
only predicted by the type of sports. Participation in indoor soccer was associated with a
reduction in prosocial behavior. Finally, larger improvements in academic engagement were
predicted by enrollment in special education, a better socio-moral atmosphere according
to the coach, and participation in basketball. Indoor soccer was related to a reduction in
academic engagement.

Predicting change in outcome variables by youth, coach, and context
characteristics: hierarchical regression analyses
Table 5.4 shows the results of the hierarchical regression analyses for the change in five
outcome variables that were significantly predicted by youth, coach, and/or context factors.
Only factors that had been significant predictors in the simple regression analyses were
entered in the hierarchical regression analyses. In step 1, the youth characteristics were
entered, in step 2 the characteristics and behaviors of the coach, and in step 3 context
factors from the sports environment (including the type of sports).
The type of education significantly predicted change in conduct problems. Youth
enrolled in special education showed more reduction in conduct problems than youth
enrolled in the lowest levels of regular education. Adding the coach reported socio-moral
atmosphere significantly contributed to the model, indicating that higher quality of the
socio-moral atmosphere was associated with larger reductions in conduct problems. In
adding the context factors, the type of education ceased to be a significant predictor. The
final model explained 8.0% of the variance.
For self-reported aggression, more motivating behaviors of the coach predicted larger
reductions in aggression. Adding context factors significantly improved the prediction of
change in aggression. A better socio-moral atmosphere was associated to larger reductions
in aggression. The full model accounted for 7.8% of the variance.
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Change in teacher reported acceptance of authority was significantly predicted by the
type of education of the youth, indicating that youth enrolled in special education showed
larger improvements in acceptance of authority. The level of education of the coach added
significantly to the prediction. Smaller improvements in acceptance of authority were
found in youth with coaches with a higher level of education. Adding context factors did
not significantly improve the prediction of change in acceptance of authority. However,
when adding context factors, the level of education of the coach was no longer a significant
predictor. The final model accounted for 21.2% of the variance.
The type of education of youth significantly predicted change in teacher reported
resistance to social pressure. Youth enrolled in special education showed larger improvements
than youth enrolled in the lowest levels of regular education. Adding coach factors did not
significantly improve the prediction of change in resistance to social pressure, and neither
did the context factors. The final model, accounting for 6.8% of the variance, significantly
predicted change in resistance to social pressure. However, none of the factors were unique
significant predicators.
Change in teacher reported prosocial behavior was significantly predicted by sex. Larger
improvements in prosocial behavior were found for females compared to males. Adding
indoor soccer to the model significantly improved the prediction of change in prosocial
behavior, with 5.4% of the variance explained. Youth participating in indoor soccer showed
reductions in prosocial behavior. In the full model, sex became a marginal significant
predicator of change in prosocial behavior.
Finally, change in teacher reported academic engagement was significantly predicted
by the type of education. Youth enrolled in special education showed larger improvements
in academic engagement than youth from the lowest levels of regular education. Adding
context factors significantly improved the predication of change in academic engagement,
accounting for 10.5% of the variance. Larger improvements in academic engagement were
found in youth participating in basketball. In the full model, type of education was no longer
a significant predicator of change in academic engagement.
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Table 5.4 Standardized regression coefficients for variables predicting change on the outcome variables of
hierarchical regression models
Teacher reported conduct problems

Type of education of youth

Step 1

Step 2

Step 3

0.272**

0.295*

-0.001

0.031

-0.054

Level of education of coach
Socio-moral climate (coach)

-0.271*

Basketball

-0.047
.074

R

2

**

ΔR2
Adj. R

2

.067

.074

.106**

.000

.032+

.061

.080

**

Self-reported aggression
Step 1
Motivating

Step 2

Step 3

-0.224*

-0.204*

Socio-moral climate (youth)

-0.218*

Field soccer

-0.060
.050

R

2

*

ΔR2

.101**
.051*

Adj. R

.042

2

.078

Teacher reported acceptance of authority
Step 1

Step 2

Step 3

-0.422***

-0.618***

-0.398*

Level of education of coach

-0.300*

-0.245+

Motivating

-0.093

-0.057

Individual guidance

0.107

0.049

Type of education of youth

Socio-moral climate (coach)

0.186

Basketball

0.108
.178***

R2
ΔR

2

Adj. R2

106

.222***

.172

.247***

.044

.025

.198

.212

+
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Table 5.4 Standardized regression coefficients for variables predicting change on the outcome variables of
hierarchical regression models (Continued)
Teacher reported resistance to social pressure

Type of education of youth

Step 1

Step 2

Step 3

-0.187*

-0.215

-0.176

0.159

0.189

Making rules

+

Motivating

0.136

0.122

Individual guidance

-0.159

-0.159

Socio-moral climate (coach)

0.043

Field soccer

-0.173

Basketball
ΔR

0.024
.035*

R2
2

Adj. R2

.027

.078*

.118*

.043

.040

.049

.068

5

Teacher reported prosocial behavior
Step 1
Sex

Step 2

Indoor soccer

-0.181*
.037

R

2

Step 3
0.156+

0.192

*

.068**

*

ΔR2

.031*

Adj. R

2

.030

.054

Teacher reported academic engagement
Step 1
Type of education of youth

-0.206*

Step 2

Step 3
0.018

Socio-moral climate (coach)

0.032

Indoor soccer

-0.054

Basketball

0.331**
.043*

R2
ΔR

Adj. R2

.131**
.089**

2

.036

.105

Note. ΔR2 = change in R2 resulting from adding the next set of predictors.
*
p < .05; **p < .01; ***p < .001.
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Discussion
The current study aimed to provide insights into for whom, how, and under which
conditions sports-based crime prevention programs are most effective. We tested whether
youth, coach, and context factors predicted the level of change of risk and protective
factors for delinquency in at-risk adolescents participating in the Dutch sports-based
crime prevention program ‘Only You Decide Who You Are’ [Alleen Jij Bepaalt Wie Je Bent
(AJB)]. Overall, the youth showed significant improvements on seven out of eight risk
and protective factors for delinquency during the intervention. In the simple regression
models, youth (sex and type of education), coach (educational attainment, making rules
about behavior, motivation behavior, and individual guidance), and context factors (sociomoral climate at the club and type of sports) predicted the level of intervention success.
By adding the significant predictors from the simple regression analyses simultaneously in
the multivariate analyses, the unique contribution of each of the predictors was assessed.
Change in conduct problems was then uniquely predicted by sociomoral climate at the
sports club. Higher quality of the socio-moral climate at the sports club was associated
with larger reductions in conduct problems. Moreover, in case the coach displayed more
motivation behaviors and the socio-moral climate was more beneficial, larger reductions
in aggression were found. Additionally, change in acceptance of authority was uniquely
predicted by the type of education. Larger improvements were found in youth enrolled in
special education. Further, indoor soccer was associated with less favorable outcomes on
prosocial behavior. Finally, participation in basketball was associated with improvements
in academic engagement. Therefore, we conclude that the level of intervention success
(i.e., reductions in risk factors and improvements in protective factors for delinquency) of
the sports-based crime prevention program AJB is predicted by youth, coach, and context
factors.
The findings that coach behaviors and the socio-moral climate at the sports club
predicted intervention success were in line with expectations that arose from previous
studies on the relation between sports participation and youth development (Rutten et
al., 2007; Hodge & Lonsdale, 2011). In a pedagogical sports environment, there are more
opportunities for meaningful learning experiences and building prosocial relationships
(Gano-Overway et al., 2009; Gould, Flett, & Lauer, 2012). A pedagogical sports environment
is characterized by positive peer interactions, a caring climate, and ‘fair play’-attitudes, where
youth can develop themselves cognitively, emotionally, and socially (Gano-Overway et al.,
2009; Gould et al., 2012; Schipper-van Veldhoven, 2013). Positive educational behaviors
of the coach may directly reduce antisocial tendencies and reinforce prosocial behavior
(Kazdin, 2008), and contribute to the quality of the sports environment (Côté & Gilbert,
2009; Perkins & Noam, 2007). Coaches for at-risk youth should be sensitive and responsive
towards developmental needs, signal and discuss problems in the development of youth,
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and be reflective of their own behaviors as a role model in order to maximize the potential of
sports-based interventions. The positive skills, virtues, and relationships that are developed
in the sports environment can then be used into the broader life domains, improving risk
and protective factors, and preventing juvenile delinquency (Agnew & Petersen, 1989;
Perkins & Noam, 2007).
Participation in basketball was generally associated with more positive outcomes, and
participation in soccer associated with less positive outcomes. This finding may be explained
by differences in the sports environment and behaviors of coaches between the two sports.
The basketball coaches had a significantly higher level of education (r = .382), reported that
they directed more attention towards making rules about behavior (r = .195), motivation (r
= .487), and individual guidance (r = .527), and reported a more positive socio-moral climate
(r = .519) than coaches from the other sports.
Youth enrolled in special education (admittance criteria are an IQ between 55 and 85
and significant learning delays) benefitted more from the intervention than youth enrolled
in regular education. This is an interesting finding, as this challenges the common belief that
interventions are less effective in youth with intellectual disabilities (ID) compared to youth
without ID (Adams & Boyd, 2010). An explanation may be that sports-based interventions
are grounded in experiential learning (Gatzemann, Schweizer, & Hummel, 2008). In the
sports context, learning evolves around practicing skills and behaviors, and not so much
by talking about skills and behaviors. Youth with ID especially benefit from learning from
experience, because of their problems with abstract thinking (De Wit, Moonen, & Douma,
2011), explaining why youth enrolled in special education benefitted the most from AJB.
Additionally, youth with ID have an elevated risk of developing delinquent behaviors
compared to youth without ID due to their social economic circumstances, deficient moral
reasoning, trouble in adequately understanding interpersonal situations, and cognitive
weakness (Collot d’Escury, 2007). Because the risk for developing delinquent behaviors
is relatively high for youth with ID, the finding that youth enrolled in special education
benefitted more from the intervention than youth enrolled in regular education is very
positive.
This study has some limitations. First, some of the predictor variables (such as sociomoral climate, and the coaching behaviors) were assessed at T2 in retrospect. Statements
about the causal effects of these predictors on the level of change in the outcome variables
should therefore be treated with great care. It may be possible that within teams with
larger improvements on the risk and protective factors for delinquency, the coach rated
his own behaviors and the socio-moral climate as more positive than in teams with smaller
improvements. This could result in an inflation of the association between the predictor
and outcome variables. Second, to assess the coaching behaviors, we only used self-report
questionnaires filled in by the coaches, which brings a risk of socially desirable answers.
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Future research should add behavioral observation scales to measures coaching behaviors.
Finally, the youth in the study rated the quality of the relationship with their coach and
the socio-moral climate generally as very high. Therefore, there was little variance on these
measures, which may explain why the quality of the coach-athlete relationship was not a
significant predictor.
Despite the limitations, the current study contributed considerably to insights into
for whom, how, and under which conditions sports-based interventions can be effective.
This was the first study to assess if youth, coach, and context factors predicted the level of
intervention success in a sports-based crime prevention program. The finding that these
factors have predictive power implicates that in the development and implementation
of sports-based crime prevention programs, it is important to specify the target group
and to make sure that the intervention is delivered by pedagogically strong coaches in
a pedagogical sports environment. Future research should evaluate sports-based crime
prevention programs with experimental research designs, including youth, coach, and
context measures. This will increase the knowledge for whom, how, and when sports-based
crime prevention programs are most effective, which can be used to improve sports-based
interventions.
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The main goal of this dissertation was to contribute to the scientific knowledge on the
effectiveness of sports-based interventions to prevent juvenile delinquency in adolescents.
To gain insight into the effects of sports-based crime prevention, four objectives were
formulated. The first objective was to examine the relation between sports participation
and juvenile delinquency in adolescents by reviewing the empirical literature on sports
participation and juvenile delinquency, and to assess whether this relation was influenced
by offense type and study, sample, and sports characteristics. The second objective was to
gain knowledge on the effects of physical activity interventions on psychosocial outcomes
in adolescents, in particular examining potential moderators (i.e., outcome, study, sample,
and intervention characteristics) of effectiveness. The third objective was to test the
effectiveness of the Dutch sports-based crime prevention program for adolescents at risk
for developing delinquent behaviors ‘Only you decide who you are’ [Alleen jij bepaalt wie je
bent (AJB)]. The final objective was to examine predictors of intervention success of AJB in
order to establish which youth, coach, and context factors are associated with reduced risk
factors and increased protective factors for delinquency.
In this final chapter, first, a summary of all studies is given. Second, the overall
contribution of the studies to the theoretical and empirical knowledge on the effectiveness
of sports-based crime prevention is discussed. Third, the strengths and limitations of this
dissertation are mentioned. Fourth, future directions for research and practice of sportsbased crime prevention are provided, and finally, the overall conclusions of the dissertation
are presented.

Summary of the studies
The first study, a multilevel meta-analysis on the relation between sports participation
and juvenile delinquency in adolescents, showed overall no significant relation between
sports participation and juvenile delinquency. This implicates that adolescent athletes were
neither more nor less delinquent than their non-athletic peers. The type of offense did not
influence the relation between sports participation and juvenile delinquency. Significant
moderators of this relation were study characteristics (i.e., the impact factor of the journal
in which a study was published and whether the design of the study was longitudinal
or cross-sectional), sample (i.e., gender), and sports characteristics (i.e., sports in an outof-school or school-setting and individual or team sports). However, the influence of the
moderators was extremely small, and it was concluded that the results of the moderator
analyses had minimal clinical and practical relevance. Theories on the relation between
sports participation and juvenile delinquency highlight both the potential positive and
negative effects of sports participation on juvenile delinquency. The absence of an overall
relation between sports participation and juvenile delinquency may derive from both
positive and negative influences of sports participation that neutralize each other.
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In the second study, four meta-analyses examining the effects of physical activity
interventions on psychosocial outcomes in adolescents were conducted. Physical
activity interventions were defined as interventions with a sports or exercise component.
Significant effects of physical activity interventions were found on externalizing problems,
internalizing problems, self-concept, and academic achievement. Several outcome, study,
sample, and intervention characteristics influenced the strength of the effect of physical
activity interventions on the psychosocial outcomes. It was concluded that physical activity
interventions were in general effective in reducing externalizing and internalizing problems
and in increasing self-concept and academic achievement. On the other hand, some
caution was advised on the implementation of physical activity interventions. It is necessary
to critically evaluate for which goals and target groups the programs are used, because
these types of interventions could be harmful in certain situations.
The effectiveness of AJB was evaluated in the third study, using a quasi-experimental
design. In the sample of N = 368 adolescents at risk for developing delinquent behaviors,
significant effects of AJB were found on measures of juvenile delinquency. On the secondary
outcomes (i.e., several risk and protective factors for juvenile delinquency) no significant
effects of AJB were found. The absence of the expected effects on the risk and protective
factors for delinquency was explained by the short follow-up time (approximately 13
months after the start of AJB) and lack of statistical power to detect small effects. Possibly,
the combination of the small, but non-significant effects on the secondary outcomes could
have had a cumulative effect on reducing the risk of developing delinquent behaviors,
explaining why significant intervention effects were found on delinquent outcomes, but
not on the individual risk and protective factors for delinquency. It was concluded that this
study showed some first indications that sports-based interventions could be effective in
preventing juvenile delinquency. However, empirical evidence in favor of sports-based crime
prevention is still thin and there is a risk of iatrogenic effects in these types of interventions.
Therefore, more research on sports-based crime prevention is needed.
In the final study, predictors of change in the outcome variables of AJB were assessed.
Overall, the participants of AJB (N = 155) showed significant improvements on seven out
of eight risk and protective factors for delinquency over the course of the intervention.
Improvements on the outcome variables were predicted by youth, coach, and context
factors. A higher quality of the sociomoral atmosphere at the sports club, more motivation
of the coach, enrollment in special education [Praktijkonderwijs], and participation in
basketball were associated with larger reductions in risk factors and larger improvements
in protective factors for delinquency. Participation in indoor soccer was associated with
smaller improvements in prosocial behavior. The findings suggested that the intervention
success of sports-based programs can be predicted by youth, coach, and context factors,
which should be taken into account in the development and implementation of sportsbased interventions.
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Discussion of the findings
This dissertation yielded important findings that contribute to the scientific knowledge
on sports-based crime prevention. The first meta-analytic study showed no overall
relation between sports participation and juvenile delinquency. Although the lack of
association does not mean that sports participation cannot have a positive effect on
juvenile delinquency, it does question the widely supported assumption that sports can
‘undoubtedly’ keep youth from involvement in crime (Coakley, 2011; Coalter, 2015; Kelly,
2013). This is consistent with the vision of other scholars who have researched sports-based
crime prevention (Agnew & Petersen, 1989; Chamberlain, 2013; Coakley, 2011; Coalter, 2015;
Lub, 2013; Wong, 2005). Above and beyond the well described positive contributions of
sports participation, it is suggested that participation in sports could also have negative
influences (such as deviancy training and sports-related immoral behavior; Boardley &
Kavussanu, 2011; Dishion & Tipsord, 2011), explaining the absence of an overall relation
between sports participation and juvenile delinquency. This does emphasize the need for a
critical view on sports-based interventions.
On the other hand, the second meta-analytic study showed positive effects of sportsbased interventions on psychosocial outcomes and the third study on the effectiveness of
AJB revealed an effect on juvenile delinquency. Based on the studies in this dissertation,
it is concluded that when sports are used as an intervention, they have a potential in
contributing to positive youth development and the prevention of juvenile delinquency.
This raises the question why there was no overall association between sports participation
and juvenile delinquency, while we did find positive effects of sports-based interventions
on psychosocial outcomes in adolescents.
In the process of this dissertation, the overall lack of robust empirical evidence for
the effects of sports-based crime prevention was noticed, especially considering the
common recommendation for recreation-based crime prevention approaches and the
broad implementation of sports-based crime prevention programs all over the world
(Chamberlain, 2013; Kelly, 2013; Lub, 2013; Nichols, 2010; Sandford, Armour, & Warmington,
2006). The studies included in the second meta-analytic study and the third study on AJB
all assessed the effects of sports-based interventions with (quasi-)experimental designs. The
very fact that these interventions were evaluated with methodologically robust designs
could imply that the quality of the sports-based interventions is higher than that of the
typical sports activities for youth. It is not unlikely that the sports-based interventions
with the strongest theoretical rationale, which are best implemented, and have the most
qualified staff are more likely to be evaluated according to the latest scientific guidelines
than the many sports programs that have not been evaluated. Possibly, because of this
“evaluation bias” (i.e., high quality interventions may be more likely to be evaluated than
low quality activities), research on the effectiveness of sports-based intervention yielded
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significant effects, but research on the relation between participation in typical sports
activities and juvenile delinquency did not show significant results.
Thus, sports participation by itself may not be enough to prevent youth from developing
delinquent behaviors. It seems more the way in which sports-based crime prevention
programs are designed that determines whether sports could effectively prevent juvenile
delinquency (Chamberlain, 2013; Coakley, 2011; Coalter, 2015; Fraser-Thomas, Côté & Deakin,
2005; Kelly, 2013). The final study of this dissertation on the predictors of intervention success
of AJB provided more insight into the conditions in which sports-based crime prevention
programs are effective. In line with previous studies, it is concluded that the competencies
of the coach and the quality of the sports environment are important predictors of the
effects of sports on the behavior of youth (Hodge & Lonsdale, 2011; Ntoumanis, Taylor, &
Thøgersen-Ntoumani, 2012; Rutten et al., 2007; Smith, Smoll, & Cumming, 2007). Sports
may therefore not be seen as a direct cause of positive development, but more as a
context in which positive youth development can take place (Coakley, 2011). Hartmann
(2003, p. 134) has summarized this principle aptly by stating: “the success of any sportbased social interventionist program is largely determined by the strength of its non-sport
components”. In order to develop effective sports-based crime prevention programs, the
sports context should be enriched by non-specific therapeutic elements that have proved
their effectiveness in youth crime prevention and sports-based interventions (Chamberlain,
2013; Coakley, 2011; Kelly, 2013; Perkins & Noam, 2007).
This dissertation yielded some insights into for whom sports-based interventions are most
effective. The meta-analysis on the effect of physical activity interventions on internalizing
problems showed larger effects in clinical samples and in samples with more females. In the
study on the predictors of intervention success of AJB it was found that female participants
reported greater improvements in prosocial behavior than did male participants. Finally,
participants enrolled in special education reported greater improvements in several risk
and protective factors for delinquency than participants enrolled in regular education. The
findings of these studies suggest that sample characteristics could influence the effects of
sports-based (crime prevention) programs. There are no previous studies on the influence
of sample characteristics on the effectiveness of sports-based crime prevention. Ahn and
Feweda (2011) found larger treatment effects of physical activity programs for youth in
female and clinical samples on various psychological outcomes, which implicates that
female adolescents and adolescents with more severe problems could possibly benefit the
most from sports-based crime prevention. Possibly, this could be explained by the different
etiology of problem behaviors in male and female adolescents (Cauffman, 2008). However,
more research is needed to establish if these findings can be generalized to the broader
practice of sports-based interventions.
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Another conclusion that can be drawn from this dissertation is that to date, we do not fully
understand why sports-based crime prevention programs could be effective. The theories
that are most commonly mentioned as rationale for sports-based crime prevention are
Hirschi’s (1969) social bonding theory and the “sports build character”-theory (Rees, Howell,
& Miracle, 1990). There is little evidence from previous studies that these theories adequately
describe the mechanisms underlying the potential positive effects of sports-based crime
prevention. For example, quality of the relationship with the coach did not contribute to
intervention success of AJB in the fourth study, which is contrary to Hirschi’s (1969) theory.
In the third study, it was expected from the “sports build character”-assumption (Rees et
al., 1990) that AJB, among other things, would positively affect the way that youth accept
authority, decrease peer-related problems, and enhance prosocial behavior (Coakley, 2011;
Donaldson & Ronan, 2006; Rutten et al., 2007; Shields & Bredemeier, 1995). However, we
failed to find significant effects on the risk and protective factors of delinquency. Amongst
the statistical and methodological explanations that have been mentioned in the third
study, two other explanations are offered here.
First, we might not have measured all relevant outcome variables in the current study.
For example, we did not take the level of moral judgment into account, a variable that is
often mentioned in the sports for development research (Kavussanu & Ntoumanis, 2003;
Shield & Bredemeier, 1995). Possibly, AJB may have increased the level of moral judgment
of the participants, which in turn could decrease the risk for juvenile delinquency (Stams
et al., 2006). On the other hand, there is much controversy on whether sports can increase
moral judgment (Boardley & Kavussanu, 2011; Kavussanu & Ntoumanis, 2003; Shields &
Bredemeier, 1995). Shields and Bredemeier (1995) concluded that youth tend to have less
mature moral reasoning patterns when judging sports issues instead of moral situations in
a daily life context. Therefore, it is not expected that increasing moral reasoning in the sports
context can be generalized to the more broad, off-field contexts in which moral decision
need to be made (Shields & Bredemeier, 1995).
Second, it is possible that the risk-oriented approach of the “sports build character”theory does not adequately fit the sports context. This approach assumes that when
risk and protective factors for delinquency are targeted, the risk for juvenile delinquency
decreases (Farrington, 2007). Generally, sports-based crime prevention programs (including
AJB) do not have well described strategies on how to target the risk and protective factors
for delinquency in the sports context. Although it is easy to see that youth are confronted
with authority, disappointment, and peer interactions in the sports context, turning these
experiences into a learning experience needs more than just a confrontation with difficult
situations. Again, it is expected that this depends largely on how well the coach succeeds
in guiding the youth through these experiences (Coakley, 2011; Hartmann, 2003; Perkins &
Noam, 2007). It is uncertain if coaches in sports-based interventions are skilled enough to
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do so. Therefore, it is not guaranteed at all that the proposed risk and protective factors are
indeed targeted in sports-based crime prevention programs.
Two alternative theories on the mechanisms underlying effective sports-based
interventions for youth crime prevention are presented. First, sports-based crime prevention
programs could adopt a theoretical framework using principles of the Good Lives Model
(GLM; Ward & Brown, 2004). The GLM is a holistic, strengths-based approach, which assumes
that all human beings seek for the fulfillment of primary human goods, such as healthy
living, excellence in work and play, relatedness and community, and happiness (Ward &
Brown, 2004). Moreover, the GLM assumes that enhancing personal fulfillment will naturally
lead to reductions in risk factors, whereas a risk-oriented approach implies the opposite
(Andrews, Bonta, & Wormith, 2011). If youth learn how to achieve these primary goods in
a constructive, prosocial way, the chances of getting engaged in criminal behavior may be
reduced (Ward & Brown, 2004). Notably, the principles from the GLM may be more closely
related to the goals that are pursued in sports-based interventions than the principles of
the risk-oriented approach. The healthy lifestyle that is pursed in sports, mastering sports
skills, the relatedness with the team, the role models in the sport, the sports community as
a whole, and the joy that arises from sports participation appear to fit the GLM-principles.
Although the GLM assumptions have not (yet) been supported by a vast body of empirical
evidence (Andrews et al., 2011), they might be a promising rationale for sports-based crime
prevention.
The second alternative theory for the use of sports-based crime prevention programs that
deserves further investigation is a neurobiological approach on sports-based interventions.
When it comes to mental health and cognitive problems, the positive outcomes of sports
and physical activity interventions are often attributed to the physiological effects of sports
(Matta Mello Portugal et al., 2013; Singh et al., 2012). From previous research on antisocial
behavior and juvenile delinquency we have learned that neurobiological mechanisms play
a role in the etiology of these types of behaviors (Van Goozen & Fairchild, 2006). A reduced
heart rate and lower levels of salivary alpha-amylase, cortisol, serotonin, and norepinephrine
have been found to be related to antisocial behavior (De Vries-Bouw et al., 2011; De VriesBouw et al., 2012; Platje et al., 2013; Susman, 2006; Van Goozen & Fairchild, 2006). The
associations between neurobiological markers and antisocial behavior have been explained
by early stressful experiences (pre- and perinatal) that could have caused abnormalities in
stress systems, which in turn is expressed in antisocial behaviors (Van Goozen & Fairchild,
2006). To date, research on the relation between neurobiological markers and antisocial
behavior has not yielded clear implications for treatment so far (Cohn et al., 2015; Feilhauer,
Cima, Korebrits, & Nicolson, 2013; Van Goozen & Fairchild, 2006). However, it seems
interesting to test if sports participation, antisocial behaviors, and neurobiological markers
are interrelated, and whether sports participation could have a therapeutic effect on the
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neurological mechanisms underlying antisocial behavior (MacMahon, 1990). Physical
activity has been known to influence several neurobiological markers associated with
deviancy, including heart rate, cortisol, testosterone, serotonin, and norepinephrine levels
(Chatterton, Vogelsong, Lu, Ellman, & Hudgens, 1997; Ljungberg, Ericson, Ekblom, & Birkhed,
1997; Kenney, Wilmore, & Costill, 2015; Shaner et al., 2014). Subsequently, understanding
neurobiological mechanisms underlying the complex, multifactorial relation between
sports participation and juvenile delinquency could provide more insights into the
effectiveness of sports-based crime prevention.

Strengths and limitations
Considering the widespread practice of sports-based crime prevention, it is remarkable to
notice how understudied this research area is (Chamberlain, 2013; Kelly, 2013). The current
dissertation consists of literature studies on the relation between sports participation and
juvenile delinquency and the effects of physical activity interventions on externalizing
problems, internalizing problems, self-concept, and academic achievement in adolescents.
Further, this dissertation includes a quasi-experimental study on the effectiveness of
a Dutch sports-based crime prevention program, which assessed the predictors of
intervention success of the program. The two literature studies were the first to synthesize
the available empirical evidence on these topics. To our knowledge, the two studies on
AJB were the first to assess the effectiveness of a sports-based crime prevention program
(with a quasi-experimental design) and to examine the factors that may be associated
with intervention success. Thus, a major strength of this dissertation is the theoretical and
empirical contribution to the knowledge on sports-based interventions to prevent juvenile
delinquency.
Apart from the limitations of the individual studies that have been mentioned in the
previous chapters, this dissertation has some more general limitations. First, just because of
the topic of the dissertation that is rather understudied, we need to be cautious about the
generalization of the findings. One might question whether the interventions that were
evaluated in the studies included in the meta-analyses on the effects of physical activity
interventions and AJB were representative of the average sports-based intervention.
Based on the current dissertation we cannot expect sports-based programs to produce
positive effects on juvenile delinquency without further qualification. Although the current
dissertation was an important step towards understanding the effectiveness of sportsbased crime prevention, much more research is needed to understand if, why, for whom,
and under which conditions sports-based interventions are effective in preventing juvenile
delinquency.
As second limitation of this dissertation and of sports-based intervention research
in general is that sports-based crime prevention does not constitute a well described
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protocolled practice, which makes it harder to understand what is exactly researched (Coalter,
2015; Green & Glasgow, 2006; Gresham, 2004; Hohmann,& Shear, 2002; Nichols, 2007). It is
unclear what is happening on the sports field, what kind of educational techniques are
used by the coach to influence behavior, and what the educational policies are for dealing
with problematic behaviors. Consequently, this may pose a threat to the external validity of
the research. Nevertheless, sports-based interventions and experience-based interventions
in general are embedded in the daily practice of a broad range of interventions promoting
youth development. Therefore, it is valuable to test their effectiveness, while caution is
needed in generalizing the effects of these types of interventions.

Future directions for research and practice
The current dissertation highlighted the potential of sports-based crime prevention, but
also emphasized that this is a rather understudied and underdeveloped area of scientific
research and practice. Therefore, suggestions for future research and practice concerning
sports-based crime prevention are discussed.
The first recommendation is that more quantitative research should be conducted
to answer the questions if, why, for whom, and under which conditions sports-based
crime prevention programs are effective. Concerning the if-question, the effectiveness
should be assessed with the most robust experimental research designs, conducted by
independent researchers using multiple sources of information. To understand why sportsbased interventions can be effective in preventing juvenile delinquency, it is necessary
to test multiple mediation models (Kazdin & Nock, 2003). For example, future research
should consider operationalizing the four elements of Hirschi’s (1969) social bonding
theory, assessing multiple risk factors for delinquency (Farrington, 2007) as well as the
primary goods from the Good Lives Model (Ward & Brown, 2004), and may even look at
neurobiological markers (De Vries-Bouw et al., 2012). With regard to answering the question
for whom sports-based interventions are most effective, unobserved subpopulations could
be detected with growth mixture modeling (see for example Muthén et al., 2002). Finally, in
order to learn more about the most optimal conditions of sports-based crime prevention,
measures of the sports context and the behaviors of the coach should be included in
future research. Measures of the sports context could be defined by behaviors of the coach,
the socio-moral atmosphere of the environment, the quality of peer-interactions, the
relationship between the youth and the coach, and sports characteristics, such as the type
of sports and the setting of the sports activities (Coakley, 2011). Observations may be an
informative way to assess the behaviors of the coach.
The findings of this dissertation have implications for the local practice of sports-based
interventions to prevent juvenile delinquency. Foremost, the conclusion that sports by
themselves are not enough to keep youth from crime implicates that the development and
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implementation of sport-based interventions should be based on what is known about
sports and crime prevention in scientific literature. It must be clear what the (expected)
effective components of the intervention are, how a safe pedagogical sports climate is
guaranteed, how negative peer-interactions can be prevented, what tools should be offered
to make sure that coaches are equipped to adequately deal with at-risk youth, and how
the implementation of the intervention is monitored (Coakley, 2011; Goense, Assink, Stams,
Boendermaker, & Hoeve, 2016; Haudenhuyse, Theeboom, & Nols, 2012; Haudenhuyse,
Theeboom, & Coalter, 2012; Perkins & Noam, 2007; Rutten et al., 2007). Below we will provide
some suggestions for the development of sports-based crime prevention programs.
To design sports-based crime prevention programs with effective components, the
literature on the effectiveness of youth crime prevention can be consulted. De Vries, Hoeve,
Assink, Stams, and Asscher (2015) showed that crime prevention programs with elements
of behavioral modeling, contracting, or parenting skills are more effective than programs
that do not contain these elements. It may not be so obvious to address parenting skills in
sports-based crime prevention programs, but possibly efforts should be made to increase
supportive parental involvement (Cockburn, 2016). Additionally, the incorporation of
behavioral modeling and contracting may be considered. The coach can act as a role model
of prosocial behaviors (Fraser-Thomas, Côté & Deakin, 2005; Gano-Overway et al., 2009).
Behavioral contracting is a procedure in which clear behavioral expectations are formulated,
and rewards for adhering to the contract and consequences for breaking the contract
are agreed upon (Bowman-Perrott, Burke, De Marin, Zhang, & Davis, 2015). If coaches
are instructed to be models of prosocial behavior and to apply behavioral contracting
techniques, these elements could be implemented in sports-based interventions.
Additionally, to increase the chance that risk factors for juvenile delinquency are in fact
targeted and the developmental outcomes of sports-based programs are achieved, the
coach and the individual youth can set developmental goals that are frequently evaluated
(Hansen, Larson, & Dworkin, 2003; Wilson, Gottfredson, & Najaka, 2001). The development of
Sport plus-programs, “in which sports are adapted and augmented with parallel programs
in order to maximize their potential to achieve developmental objectives” (Coalter, 2010, p.
298), may be encouraged.
The current dissertation and previous studies have highlighted the importance of a safe
pedagogical sports environment (Ntoumanis, Taylor, & Thøgersen-Ntoumani, 2012; Perkins
& Noam, 2007; Rutten et al., 2007; Smith, Smoll, & Cumming, 2007). Therefore, sports-based
crime prevention programs should make sure that the quality of the pedagogical sports
climate is high. Behavioral rules, goals, and expectancies of the sports environment should
be very clear and known to everyone who participates, including athletes, coaches, parents,
and volunteers (Perkins & Noam, 2007; Schipper-Van Veldhoven, Van der Palen, Van der Kerk,
& Schuijers, 2012). The coach must be aware of the implicit signals that they give about
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the norms and values in the sports context. It is important that they give attention to all
youth (not only the talented ones), to create exercises in which all youth can succeed in
any way, and to discuss disrespecting behaviors (Gano-Overway et al., 2009; Haudenhuyse,
Theeboom, Coalter, 2012; Hilhorst, Schipper-Van Veldhoven, Jacobs, Theeboom, &
Steenbergen, 2014; Schipper-Van Veldhoven et al., 2012). A motivational, caring climate in
which youth are welcomed and accepted for who they are as a person, while winning is not
the most important aspect of the game (Gano-Overway et al., 2009; Ntoumanis, Taylor, &
Thøgersen-Ntoumani, 2012; Rutten et al., 2007), needs to be the norm in sports-based crime
prevention. To meet the standards of a safe pedagogical sports environment, interventions
aimed at improving the sports climate can be used (Mouratidou, Goutza, & Chatzopoulos,
2007; Newton et al., 2007; Rutten et al., 2010).
In addition to the measures that guarantee a safe pedagogical sports environment, it
is important to make a few extra efforts to prevent negative peer interactions. The risk of
deviancy training is particularly high in unstructured, unsupervised moments (Dishion &
Tipsord, 2011). In the development of the sports-based crime prevention programs it is
therefore relevant to minimize unstructured and unsupervised moments, such as youth
waiting for the dressing rooms to open and hanging around after practice. More and more,
the online social media environment (such as team chats) plays a role in deviancy training
(Dishion, 2014). To prevent deviancy training, there should be enough coaches available
in order to prevent unstructured and unsupervised moments, and coaches should be
interested in the group processes that take place online.
As coaches play a major role in determining whether the sport-based crime prevention
programs are effective, it is important to support the coach in dealing adequately with
the behaviors of at-risk youth. The coach should be educated, skilled, and confident
about their abilities to stimulate positive development in youth (Côté & Gilbert, 2009).
Therefore, in developing sports-based crime prevention programs specific attention should
be directed towards tools that support coaches in their practices. For example, training
focusing on learning educational and behavioral techniques (e.g., behavioral contracting,
behavioral modeling, and goal setting) could be developed and offered to all coaches.
Further, supervision by a behavioral expert and peer-supervision (sometimes designated
as intervision) groups can be organized, in which coaches can share their experiences and
best practices (De Lange & Chênevert, 2009).
Finally, it is important that the intervention be delivered as intended, which is referred to
as the program integrity of the intervention (Goenseet al., 2016). Program integrity consists
of two aspects: therapist adherence and therapist competence. Therapist adherence is the
level in which the therapist (or coach) delivers intervention components in adherence with
the intervention manual. Therapist competence can be described as the therapist’s (or
coaches) skills and judgements in delivering the intervention components (Goense et al.,
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2016). High program integrity is related to larger effects in evidence-based interventions
(Goense et al., 2016). Therefore, to guarantee the quality of the intervention and to maximize
the potential of sports-based interventions, it is important that the implementation of
interventions be monitored (Gearing et al., 2011).

Conclusions
The current dissertation provided important conclusions on the effectiveness of sportsbased interventions to prevent juvenile delinquency. From the current dissertation it can be
learned that sports-based crime prevention programs could have a potential to effectively
prevent youth from developing delinquent behaviors. However, it is concluded that it is
not sports activities themselves that can lead to positive developmental outcomes. Sportsbased interventions may be perceived as non-stigmatizing and fun ways to reach those
youth who are generally hard to reach, and as a vehicle for positive youth development.
In order to be effective, sports-based crime prevention programs have to meet conditions
concerning the quality of the sports environment and the behaviors of the coach. Therefore,
sports-based crime prevention programs should be carefully designed. Finally, the current
dissertation demonstrated a general lack of scientific involvement in sports-based crime
prevention programs, and advocates high quality research on the effectiveness of these
programs for at-risk youth.
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Summary

The financial and societal costs of juvenile delinquency are substantial. Therefore, scientists
and policy makers are interested in understanding how to prevent juvenile delinquency.
Historically, sports activities have been perceived as a tool to stimulate positive youth
development and prevent antisocial behavior. Within the sports context youth are supposed
to learn positive values (such as honesty, responsibility, and discipline) that protect against
juvenile delinquency. Furthermore, sports participation has been related to a range of
positive developmental outcomes, including better general (mental) health outcomes.
Practicing sports may also teach youth socio-emotional skills, such as cooperation with peers
and dealing with setbacks. Finally, participating in sports activities is assumed to increase
social inclusion and social bonds to society. Participation in sports is generally experienced
by youth as a fun activity, and if used as treatment or a preventive intervention for at risk
youth as a non-stigmatizing activity. Therefore, sports-based crime prevention programs
are considered to be a unique way to target, generally difficult to reach, at-risk youth.
Nowadays, sports-based interventions aiming at the prevention of juvenile delinquency
have been implemented all over the world. However, little is known about the validity of
underlying theoretical assumptions supporting the use of sports in crime prevention and
the effectiveness of sports-based crime prevention programs.
The main goal of this dissertation was to contribute to the scientific knowledge on the
effectiveness of sports-based interventions to prevent juvenile delinquency in adolescents.
First, the relation between sports participation and juvenile delinquency in adolescents
was assessed by reviewing the empirical literature on sports participation and juvenile
delinquency, and to test whether this relation was influenced by offense type and study,
sample, and sports characteristics. Second, the effects of physical activity interventions on
psychosocial outcomes in adolescents were measured with meta-analytic techniques, in
particular examining potential moderators (i.e., outcome, study, sample, and intervention
characteristics) of effectiveness. Third, the effectiveness of the Dutch sports-based crime
prevention program for adolescents at risk for developing delinquent behaviors ‘Only you
decide who you are’ [Alleen jij bepaalt wie je bent (AJB)] was examined. Finally, predictors
of intervention success of AJB were assessed in order to establish which youth, coach, and
context factors were associated with reduced risk factors and increased protective factors
for delinquency.
The first study in this dissertation (Chapter 2) examined the empirical literature on the
relation between sports participation and juvenile delinquency in adolescents. The multilevel
meta-analysis included 51 published and unpublished studies, with 48 independent samples
containing 431 effect sizes, and N = 132,366 adolescents. The results showed no overall
significant association (r = .005) between sports participation and juvenile delinquency,
indicating that adolescent athletes are neither more nor less delinquent than non-athletes.
Some study, sample, and sports characteristics moderated the relation between sports
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participation and juvenile delinquency. Athletes were more delinquent than non-athletes
in studies using longitudinal designs and published in more frequently cited journals.
Furthermore, in all-female samples, more positive associations between sports participation
and juvenile delinquency were found than in all-male samples. Finally, the setting of the
sports environment and whether it was a team or individual sport moderated the relation
with juvenile delinquency. Athletes participating in an out-of-school setting appeared to
have less favorable outcomes on juvenile delinquency compared to athletes participating
in a school setting. Individual sports were associated with less delinquency, whereas for
team sports no significant results were found. However, all effects were very small, having
minimal clinical and practical relevance.
The effectiveness of physical activity interventions on psychosocial outcomes
(externalizing problems, internalizing problem, self-concept, and academic achievement)
in adolescents was assessed in four separate multilevel meta-analyses (Chapter 3). In total,
57 studies reporting on 216 effect sizes were included, and the results showed significant
small-to-moderate effects of physical activity interventions on externalizing problems
(d = 0.320), internalizing problems (d = 0.316), self-concept (d = 0.297), and academic
achievement (d = 0.367). Therefore, it was concluded that physical activity interventions
were in general effective in reducing externalizing and internalizing problems and in
increasing self-concept and academic achievement. Several characteristics moderated
the effects of psychosocial interventions. For the meta-analysis of the effect of physical
activity interventions on externalizing problems, larger effects were found when the
physical activity group was compared to a comparison group that received some other
form of intervention (i.e., psychosocial interventions or group activities). Studies with more
female participants, in clinical samples, and using quasi-experimental designs yielded larger
effects of physical activity interventions on internalizing problems. For the meta-analysis
of the effect of physical activity interventions on self-concept, larger effects were found
for interventions with (aerobic) exercise elements compared to interventions with sports
components. The strength of the effect of physical activity interventions on academic
achievement was moderated by the type of measure of academic achievement. Larger
effect sizes were found for grades compared to standardized achievement tests.
In the third study (Chapter 4), the effects of the Dutch sports-based crime prevention
program AJB were tested. This was the first study that evaluated the effects of a sport-based
crime prevention program using a quasi-experimental design. In total, 368 adolescents
(between 12 and 18 years old) at risk for juvenile delinquency participated in the study. The
primary outcome was juvenile delinquency, measured by official police registration data.
The secondary outcomes were risk and protective factors for delinquency (e.g., conduct
problems, aggression, resistance to social pressure, prosocial behavior, and academic
engagement) measured with self- and teacher reports on three measurement occasions.
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The results showed significant intervention effects on the delinquency measures. The
intervention group consisted of fewer youth with police registrations as a suspect (d =
-0.34), and had a lower mean number of registrations than the control group (d = -0.23). No
significant intervention effects were found on the secondary outcomes.
The final study of this dissertation (Chapter 5) tested which youth, coach, and context
factors were associated with intervention success (i.e., the reduction of risk factors and the
promotion of protective factors for delinquency) in AJB. Participants of this study were 155
adolescents who participated in AJB, their teachers, and their sports coaches. At the start
of the intervention (T0) and approximately 13 months after the start of the interventions
(T2), eight risk and protective factors for delinquency were measured using questionnaires.
Additionally, at T2 the participants and their coaches filled in questionnaires about the
different predictors of intervention success (e.g., age, sex, and ethnicity of the youth,
experience and behaviors of the coach, socio-moral atmosphere at the club, quality of the
relationship with the coach, and type of sports). The youth participating in AJB showed
significant improvements on seven out of eight risk and protective factors for delinquency
over the course of T0 to T2. Change in risk and protective factors for delinquency was
significantly predicted by several youth characteristics (e.g., type of education), coaching
behaviors (e.g., motivating behavior), and context factors (e.g., socio-moral climate at the
sports club and the type of sports).
The overall results of the present dissertation allow for some enthusiasm in regard to
sports-based interventions. There is increasing empirical evidence showing that sportsbased interventions have the ability to stimulate positive youth development. However,
when it comes to the prevention of juvenile crime prevention, the overall lack of evidence
that supports the widespread use of sports-based crime prevention programs became clear.
Chapter 4 in the dissertation revealed intervention effects of AJB on juvenile delinquency,
indicating that sports-based interventions could be effective in the prevention of juvenile
delinquency. Nonetheless, there is a need for more empirical robust research on sports-based
crime prevention to fully understand the potential effectiveness of these interventions.
Knowledge on the effectiveness of sports-based interventions for the prevention of juvenile
delinquency is not enough. Research should also examine why, for whom, and under which
conditions we can expect positive effects of sports-based crime prevention programs.
In the dissertation it is concluded that it is not so much the sports activities themselves
that can prevent juvenile delinquency. Sports-based crime prevention programs have to
meet conditions concerning the quality of the sports environment and the behaviors of the
coach in order to be effective, which implies a careful development and implementation
of sports-based crime prevention programs. In the development and implementation of
sports-based interventions, policy makers could make use of generally effective components
of interventions. For example, behavioral modification techniques used within the sports
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context, pedagogically competent coaches, a positive peer climate, and a monitoring
system for the program outcomes and program integrity should be part of sports-based
crime prevention programs.
The current dissertation yielded an important contribution to the scientific knowledge
on sports-based crime prevention. The studies have showed that sports-based interventions
have a potential in keeping at-risk youth “in play”, when conditions concerning the
educational quality of the sports environment are met. This dissertation also emphasized
the need for more research on sports-based crime prevention. The insights from scientific
research could be used to increase the quality of sports-based crime prevention programs,
which in turn may lead to larger effects in the prevention of juvenile delinquency.
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Samenvatting

De financiële en maatschappelijke kosten van jeugdcriminaliteit zijn substantieel.
Wetenschappers en beleidsmakers zijn dan ook geïnteresseerd in het voorkomen van
jeugddelinquentie. Van oudsher worden sportactiviteiten gezien als een middel om de
positieve ontwikkeling van jongeren te stimuleren en antisociaal gedrag van jongeren te
voorkomen. Binnen de sportcontext wordt er verwacht dat jongeren deugden kunnen
aanleren (zoals eerlijkheid, verantwoordelijkheid en discipline) die jongeren behoeden tegen
het ontwikkelen van jeugdcriminaliteit. Verder is sportdeelname gerelateerd aan verschillende
positieve ontwikkelingsuitkomsten, waaronder een betere (mentale) gezondheid. Door
het beoefenen van sport zouden jongeren ook sociaal-emotionele vaardigheden kunnen
aanleren, zoals samenwerken met leeftijdsgenoten en het omgaan met teleurstellingen.
Tot slot wordt ervan uitgegaan dat deelname aan sportactiviteiten de sociale inclusie van
jongeren en de sociale verbinding met de maatschappij kan versterken. Sport wordt in het
algemeen door jongeren ervaren als een leuke activiteit en, wanneer het wordt ingezet
als een (preventieve) interventie, als niet-stigmatiserend. Sportinterventies ter voorkoming
van jeugddelinquentie worden dan ook gezien als een unieke manier om risicojongeren
te bereiken. Tegenwoordig zijn sportinterventies over de hele wereld geïmplementeerd
om jeugddelinquentie te voorkomen. Echter, er is weinig kennis over de validiteit van
de onderliggende theoretische assumpties die het gebruik van sport in de preventie
van jeugddelinquentie ondersteunen en over de effectiviteit van dit soort interventies.
Het hoofddoel van het proefschrift was bijdragen aan de wetenschappelijke kennis over
de effectiviteit van sportinterventies ter voorkoming van jeugddelinquentie in adolescenten.
Allereerst is de relatie tussen sportdeelname en jeugddelinquentie onderzocht door
de bestaande empirische kennis samen te vatten en te testen of de relatie tussen
sportdeelname en jeugddelinquentie wordt gemodereerd door delict-, studie-, steekproefen sportkenmerken. Ten tweede zijn de effecten van sport- en bewegingsinterventies op
psychosociale uitkomsten in adolescenten gemeten met meta-analytische technieken en
gekeken of het effect van deze interventies wordt gemodereerd door uitkomst-, studie-,
steekproef- en interventiekenmerken. Ten derde is de effectiviteit van de sportinterventie
‘Alleen jij bepaalt wie je bent’ (AJB) ter voorkoming van jeugddelinquentie bij risicojongeren
geëvalueerd. Tot slot zijn de voorspellers van interventiesucces van AJB onderzocht om vast
te stellen welke kenmerken van de jongeren, de coaches en de sportcontext samenhangen
met een vermindering in risicofactoren en een versterking van beschermende factoren
voor delinquentie.
De eerste studie in dit proefschrift (Hoofdstuk 2) heeft de empirische literatuur over
de relatie tussen sportdeelname en jeugddelinquentie bij adolescenten onderzocht. De
multilevel meta-analyse bestond uit 51 gepubliceerde en ongepubliceerde studies, met
48 onafhankelijke samples, 431 effectgroottes en N = 132,366 adolescenten. De resultaten
lieten geen significante relatie (r = .005) zien tussen sportdeelname en jeugddelinquentie,
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wat betekent dat adolescente sporters niet meer of minder delinquent zijn dan nietsporters. Verschillende studie-, steekproef- en sportkenmerken modereerden de relatie
tussen sportdeelname en jeugddelinquentie. Adolescente sporters waren meer delinquent
dan niet-sporters in studies met longitudinale designs en die werden gepubliceerd in
tijdschriften die vaker worden geciteerd. Verder werden er in steekproeven die geheel
uit meisjes bestonden meer positieve associaties tussen sport en jeugddelinquentie
gevonden dan in steekproeven die geheel uit jongens bestonden. Tot slot bleek de setting
waar de sportactiviteit werd aangeboden en of het een team of individuele sport was een
modererende invloed te hebben op de relatie tussen sportdeelname en jeugddelinquentie.
Sport in een buitenschoolse setting bleek geassocieerd met minder positieve uitkomsten
dan sport in een schoolsetting. Individuele sporten werden geassocieerd met minder
delinquentie, terwijl voor teamsporten geen significant verband met delinquentie werd
gevonden. Echter, de gevonden modererende effecten waren erg klein, waarbij wordt
verwacht dat de klinische of praktische relevantie minimaal is.
De effectiviteit van sport- en bewegingsinterventies op psychosociale uitkomsten
(externaliserende problemen, internaliserende problemen, zelfvertrouwen en
schoolprestaties) bij adolescenten werd gemeten in vier individuele multilevel metaanalyses (Hoofdstuk 3). In totaal werden 57 studies met 216 effectgroottes geïncludeerd,
en de resultaten lieten significante, kleine tot gemiddelde effecten zien van sport- en
bewegingsinterventies op externaliserende problemen (d = 0.320), internaliserende
problemen (d = 0.316), zelfvertrouwen (d = 0.297) en schoolprestaties (d = 0.367) bij
adolescenten. Er werd daarom geconcludeerd dat sport- en bewegingsinterventies in het
algemeen effectief waren in het verminderen van externaliserende en internaliserende
problemen en in het verbeteren van zelfvertrouwen en schoolprestaties. Verschillende
factoren modereerden het effect van sport- en bewegingsinterventies. In de meta-analyse
naar het effect van sport- en bewegingsinterventies op externaliserende problematiek
werden er grotere effecten gevonden wanneer de interventiegroep werd vergeleken
met een controlegroep dat een andere vorm van interventie kreeg (zoals psychosociale
interventies of groepsactiviteiten). Studies met meer vrouwelijke deelnemers, studies
met klinische steekproeven en studies met quasi-experimentele designs lieten grotere
effecten van sport- en bewegingsinterventies zien op internaliserende problematiek. In
de meta-analyse naar het effect van sport- en bewegingsinterventies op zelfvertrouwen
werden grotere effecten gevonden voor interventies met (aerobe) bewegingsoefeningen
in vergelijking met interventies met sportcomponenten. De sterkte van het effect van
sport- en bewegingsinterventies op schoolprestaties werd gemodereerd door het type
meetinstrument voor schoolprestaties. Grotere effectgroottes werden gevonden voor
studies die schoolcijfers gebruikten in vergelijking met studies die gestandaardiseerde
prestatietesten gebruikten.
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In de derde studie (Hoofdstuk 4) werden de effecten van de Nederlandse sportinterventie
ter voorkoming van jeugddelinquentie AJB getest. Dit was de eerste studie die de effecten
van een sportinterventie ter voorkoming van jeugddelinquentie heeft geëvalueerd met een
quasi-experimenteel design. In totaal participeerden 368 jongeren (tussen de 12 en 18 jaar)
met een risico op delinquentie in de studie. The primaire uitkomst was jeugddelinquentie,
gemeten door officiele politieregistraties. De secundaire uitkomsten waren risico- en
beschermende factoren voor delinquentie (zoals gedragsproblemen, agressie, omgaan
met groepsdruk, prosociaal gedrag en werkhouding op school), gemeten door middel
van zelf- en leerkrachtrapportage op drie verschillende meetmomenten. De resultaten
lieten significante interventie-effecten zien op de delinquentiematen. De interventiegroep
bestond uit minder jongeren met politieregistraties als verdachte (d = -0.34) en had een
lager gemiddeld aantal registraties dan de controlegroep (d = -0.23). Er werden geen
significante interventie-effecten gevonden op de secundaire uitkomsten.
In de laatste studie van dit proefschrift (Hoofdstuk 5) werden getest welke kenmerken
van jongeren, coaches, en de sportcontext geassocieerd werden met interventiesucces
(d.w.z. de vermindering van risicofactoren en de versterking van protectieve factoren voor
delinquentie) in AJB. De steekproef bestond uit 155 jongeren die deelnamen aan AJB,
hun leerkrachten en hun coaches. Aan het begin van de interventie (T0) en ongeveer 13
maanden na de start van de interventie (T2) zijn acht risico- en beschermende factoren
voor delinquentie gemeten door middel van vragenlijsten. Daarnaast werd er tijdens T2
door de jongeren en de coaches vragenlijsten ingevuld over de verschillende potentiële
voorspellers van interventiesucces (zoals leeftijd, geslacht en etniciteit van de jongeren,
ervaring en gedrag van de coach, het sociomorele klimaat op de vereniging, de kwaliteit
van de relatie met de coach en het type sport). De jongeren die deelnamen aan AJB lieten
tijdens de interventie significante verbeteringen zien op zeven van de acht risico- en
beschermende factoren voor delinquentie. Verandering in risico- en beschermende factoren
voor delinquentie werd voorspeld door verschillende kenmerken van jongeren (zoals het
onderwijstype), het gedrag van de coach (zoals motiverend gedrag) en contextfactoren
(zoals het sociomorele klimaat op de vereniging en het type sport).
De algemene conclusie die op basis van deze dissertatie kan worden getrokken is
dat er met voorzichtig enthousiasme naar sportinterventies kan worden gegekeken. Er is
groeiend empirisch bewijs dat sportinterventies de postieve ontwikkeling van jongeren
kunnen stimuleren. Echter, wanneer het specifiek over de preventie van jeugddelinquentie
gaat, bleek er een gebrek aan bewijs te zijn die de wijdverbreide implementatie van
sportinterventies ter voorkoming van jeugddelinquentie ondersteunt. Hoofdstuk 4 uit het
proefschrift liet interventie-effecten van AJB op jeugddelinquentie zien, wat zou impliceren
dat sportinterventies effectief kunnen zijn in het voorkomen van jeugddelinquentie.
Niettemin dient er veel meer robuust empirisch onderzoek naar sportinterventies
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ter voorkoming van jeugddelinquentie te komen om het potentiële effect van deze
programma’s te begrijpen. Daarnaast is kennis over de mate van effectiviteit is niet genoeg.
Er moet ook worden onderzocht waarom, voor wie en onder welke voorwaarden we positieve
effecten van sportinterventies ter voorkoming van delinquentie kunnen verwachten.
In dit proefschrift is geconcludeerd dat het niet zozeer de sportactiviteit an sich is die
jeugddelinquentie kan voorkomen. Om effectief te zijn, dienen sportinterventies ter preventie
van jeugddelinquentie te voldoen aan bepaalde voorwaarden betreffende de kwaliteit van
het sportklimaat en het gedrag van de coaches. Dit vraagt om een zorgvuldige ontwikkeling
en implementatie van sportinterventies ter voorkoming van jeugddelinquentie. Bij de
ontwikkeling en implementatie van sportinteventie zou gebruik kunnen worden gemaakt
van interventiecompententen die in het algemeen effectief zijn gebleken. Bijvoorbeeld het
gebruik van gedragsmodificatietechnieken in de sportcontext, de inzet van pedagogisch
vaardige coaches, het bevorderen van een positieve groepsdynamiek en het gebruik van
een monitoringssysteem voor de programmadoelen en –integriteit.
Het proefschrift heeft een belangrijke bijdrage geleverd aan de wetenschappelijke
kennis over sportinterventies ter voorkoming van jeugddelinquentie. De studies hebben
laten zien dat sportinterventies in potentie kunnen bijdragen aan het voorkomen dat
jongeren “buitenspel” raken, wanneer er wordt voldaan aan voorwaarden rondom de
kwaliteit van de sportomgeving. Dit proefschrift benadrukte ook de behoefte aan meer
onderzoek naar sportinterventies ter voorkoming van jeugddelinquentie. Inzichten
vanuit wetenschappelijk onderzoek zouden dan kunnen gebruikt om de kwaliteit van
sportinterventies te vergroten, wat vervolgens tot grotere effecten zou kunnen leiden in de
preventie van jeugddelinquentie.

160

Curriculum Vitae

Curriculum Vitae

About the Author
Anouk Spruit (Haarlem, 18-08-1990) started her studies Pedagogical Sciences at the
University of Amsterdam in 2009. Throughout her studies, she worked as a student assistant
on several projects at the research group Forensic Child and Youth Care of the University
of Amsterdam. After completion of her Bachelor, she started the Master Forensic Child and
Youth Care Sciences at the University of Amsterdam in 2012. She followed an internship in the
Philippines, conducting a research about juvenile offenders in Filipino residential facilities.
Afterwards, she did a clinical internship in a Dutch institution for children and adults with
mild intellectual disabilities and comorbid psychiatric problems. In 2014, she graduated cum
laude in Forensic Child and Youth Care Sciences. After obtaining her Master’s degree, she
started working as a Ph.D. student at the Department of Forensic Child and Youth Care at
the University of Amsterdam. Her Ph.D. project focused on the effectiveness of sports-based
crime prevention. Moreover, she conducted studies on self-conscious emotions, (juvenile)
delinquency and recidivism, and participated in several meta-analytic studies. From 2014,
she has been working at the YETS Foundation as a child psychologist, and together with
the founders she developed a sports-based intervention for vulnerable youth. By using
pedagogical coaching methods, offering educational support, and organizing activities
aimed at the social inclusion, YETS Foundation focusses on the prevention of high school
dropout, delinquency, and youth unemployment. In October 2016, she started working as
a postdoctoral researcher focusing on the screening of attachment insecurities at Forensic
Child and Youth Care of the University of Amsterdam. She is in training to become a
cognitive behavioral therapist.

C

163

Curriculum Vitae

Publications
Spruit, A., Van Vugt, E.S., Van der Put, C.E., Van der Stouwe, T., & Stams, G.J.J.M. (2016). Sports
participation and juvenile delinquency: A meta-analytic review. Journal of Youth and
Adolescence, 45, 655-671.
Spruit, A., Assink, M., Van Vugt, E.S., Van der Put, C.E., & Stams, G.J.J.M. (2016). The effects
of physical activity interventions on psychosocial outcomes in adolescents: A metaanalytic review. Clinical Psychology Review, 45, 56-71.
Spruit, A., Schalkwijk, F., Van Vugt, E.S., & Stams, G.J.J.M. (2016). The relation between selfconscious emotions and delinquency: A meta-analysis. Aggression and Violent Behavior,
28, 12-20.
Gubbels, J., Van der Stouwe, T., Spruit, A., & Stams, G.J.J.M. (2016). Martial arts participation
and externalizing behavior in juveniles: A meta-analytic review. Aggression and Violent
Behavior, 28, 73-81.
Spruit, A., Wissink, I.B., & Stams, G.J.J.M. (2016). The care of Filipino juvenile offenders in
residential facilities evaluated using the Risk-Need-Responsivity model. International
Journal of Law and Psychiatry, 47, 181-188.
Spruit, A., Van der Stouwe, T., & Moonen, X.M.H. (in press). Wat kunnen we leren van onderzoek
dat zich richt op sport als interventie voor de behandeling van jongeren met een LVB
en externaliserende gedragsproblemen? LVB Onderzoek & Praktijk.

Manuscripts submitted for publication
Spruit, A., Hoffenaar, P.E., Van der Put, C.E., Van Vugt, E.S., & Stams, G.J.J.M. (2016). The effect
of a Dutch sports-based intervention to prevent juvenile delinquency in at-risk adolescents.
Manuscript submitted for publication.
Spruit, A., Van der Put, C.E., Van Vugt, E.S., & Stams, G.J.J.M. (2016). Predictors of intervention
success in a sports-based program for adolescents at risk of developing delinquent behavior.
Manuscript submitted for publication.
Spruit, A., Van der Put, C.E., Gubbels, J., & Bindels, A. (2016). Age differences in the impact of
dynamic risk factors for recidivism: A developmental model. Manuscript submitted for
publication.
Ter Beek, E., Spruit, A., Kuiper, C. Van der Rijken, R., Hendriks, J., & Stams, G.J.J.M. (2016). The
effectiveness of specialized treatment for juveniles who have sexually offended: A metaanalytic review. Manuscript submitted for publication.
Knotter, M.H., Spruit, A., Swart, J.W.W., Wissink, I.B., Moonen, X.M.H., & Stams, G.J.J.M. (2016).
Training direct care staff working with persons with intellectual disabilities and aggressive
behaviour: Two multi-level meta-analyses. Manuscript submitted for publication.

164

Curriculum Vitae

Other
Spruit, A., Hobden, F.C., & Loozen, P.A.C. (2016). Procesevaluatie “Youth Empowerment Through
Sports”. Schiedam: YETS Foundation.
Spruit, A., Ottens, P., Olieberg, G., & Rodriguez, M. (2016). Werkblad beschrijving interventie
“Youth Empowerment Through Sports”. Schiedam: YETS Foundation.
Spruit, A., Van der Put, C.E., Van Vugt, E.S., Knooihuizen, R., & Stams, G.J.J.M. (2016).
Effectonderzoek “Alleen jij bepaalt wie je bent”. Amsterdam: Universiteit van Amsterdam.
De Vries, L.A., Spruit, A., & Stams, G.J.J.M. (2016). Een verkennend literatuuronderzoek naar de
omvang en aard van de problematiek bij verwarde personen. Vereniging van Nederlandse
Gemeenten/Universiteit van Amsterdam.
Spruit, A., Van Vugt, E.S., Van der Put, C.E. & Stams, G.J.J.M. (2015). Doeltreffendheidsrapport
“Alleen jij bepaalt wie je bent”. Amsterdam: Universiteit van Amsterdam.
Ottens, P., Spruit, A., Manus, A., Olieberg, G., & Rodriguez, M. (2015). Handleiding YETS
Methodiek 2015. Schiedam: YETS Foundation.

C

165

Dankwoord
Acknowledgements

“I built my talents on the shoulders of someone else’s talent.”
- Michael Jordan

Dankwoord

Daar ligt het dan, mijn proefschrift... Het is ondenkbaar dat ik op dit punt zou zijn aangekomen
zonder de hulp, steun en betrokkenheid van anderen. Om deze reden wil ik een aantal
mensen bedanken voor hun aandeel in de totstandkoming van mijn proefschrift.
Allereerst wil ik alle deelnemers van het onderzoek naar “Alleen jij bepaalt wie je bent”
bedanken. Alle jongeren, coaches, leerkrachten en andere betrokkenen werkzaam bij
de scholen en sportverenigingen heb ik 1,5 jaar lang overspoeld met vragenlijsten en
verzoeken. Enorm bedankt voor de bereidheid om medewerking te verlenen ten behoeve
van het onderzoek en mij deelgenoot te maken van jullie ervaringen. Daarnaast ben ik alle
medewerkers van het AJB-projectteam van het Ministerie van Veiligheid en Justitie (onder
leiding van Hanneke Sint) erg dankbaar. Door hun inzet in het faciliteren van het onderzoek
en de dataverzameling kon het onderzoek succesvol worden opgestart en uitgevoerd. De
medewerkers van INKIS wil ik hier ook graag noemen, wegens hun hulp bij het verwerken
van de data. Daarbij wil ik Jan Rogier van de Nationale Politie bedanken voor zijn hulp bij het
verkrijgen van de politiedata die ik in mijn proefschrift heb gebruikt.
Verder ben ik mijn promotor en co-promotores erg dankbaar voor hun begeleiding.
Geert Jan, je hebt een grote rol gespeeld in de professionele groei die ik de afgelopen
jaren heb doorgemaakt. In het tweede jaar van mijn studie Pedagogische Wetenschappen
heb je mij de kans gegeven om als student-assistent bij FO te komen werken, de eerste
stap van mijn wetenschappelijke carrière. En hoewel je die jaren daarna gek werd van
alle vragen die ik op je afvuurde tijdens de colleges, weerhield dat je niet om mij aan te
nemen als promovenda. De afgelopen jaren heb je gefungeerd als mijn wetenschappelijke
gehechtheidsfiguur. Ondanks de onmogelijke hoeveelheid taken die je hebt, was je op
elk cruciaal moment aanwezig om mij weer uit de put te helpen als alles dreigde in te
storten of gewoon een hele goede grap te maken als ik dat nodig had. Ik waardeer het
grote vertrouwen en de autonomie die je me hebt gegeven en mij hebben gevormd tot de
wetenschapper die ik nu ben. Ik kijk er naar uit om onze samenwerking voort te zetten bij
het onderzoek naar de screening van gehechtheidsproblematiek!
Claudia, vanaf de eerste dag van het AJB-project hadden we een klik en vond ik onze
manier van samenwerken heel prettig. Door jouw begeleiding heb ik de ruimte gekregen
om mijn eigen wetenschappelijke stijl te vinden, stimuleerde je me om te kiezen voor wat
ik leuk vond om te doen en maakte je het met je praktische insteek mogelijk dat er in super
tempo een proefschrift lag. Ik voelde mij zowel op persoonlijk als op wetenschappelijk vlak
altijd heel erg door jou gesteund en gewaardeerd. Op de momenten dat het allemaal even
tegen zat, was je daarmee erg belangrijk voor me. Dank voor de fijne tijd!
Eveline, ik weet nog zo goed dat ik je voor het eerst ontmoette. Ik was net terug van een
half jaar vrijwilligerswerk in Zuid-Afrika en was op het eerstejaarsweekend van Pedagogische
Wetenschappen. Nog vol van alle intense ervaringen van dat afgelopen half jaar voelde ik
me wat verloren tussen de andere Pedagogiek-meisjes en de oud-Hollandse spelletjes. Net

169

D

Dankwoord

op dat moment vertelde jij over jezelf, je onderzoek en Forensische orthopedagogiek en
had ik er weer helemaal vertrouwen in dat ik de goede keus had gemaakt. Hoe bijzonder
dat jij vijf jaar later mijn copromotor werd! We delen dezelfde passie voor werken met en
onderzoek doen naar de forensische doelgroep en je bent al die jaren een grote bron van
inspiratie geweest. Dank voor je hulp bij het leren schrijven en je goede loopbaanadviezen,
ik heb er heel veel aan gehad!
En dan mijn lieve paranimfen. Mark, ik weet niet eens waar ik moet beginnen... Je bent
een geweldige collega bij wie ik altijd terecht kan, co-auteur van mijn mooiste publicatie tot
nu toe en mijn vraagbaak voor methodologische kwesties. Dank voor alle super gezellige
lunches, koffiesessies, etentjes en het op sleeptouw nemen tijdens de laatste loodjes van
ons promotietraject! Rachel, ik ben zo ontzettend blij met jou als vriendin en vind het zo fijn
dat jij naast me zal staan tijdens mijn verdediging. Dank voor al je support, de super goede
gesprekken en je rotsvaste geloof in mij.
Alle lieve collega’s van Forensische orthopedagogiek (Hanneke, Inge, Jessica, Machteld,
Lisette, Thijs, Arna, Sharon, Sanne, Anner, Carlijn, Trudy, Petra, Xavier, Ellen, Marc en
Marita), bedankt voor het meedenken en meeleven met mijn onderzoek, en natuurlijk
de gezelligheid! We hebben als team flink wat te verduren: elk jaar weer bikkelen om al
het onderwijs met zijn allen rond te krijgen en, als absolute dieptepunt, het plotselinge
overlijden van onze dierbare collega Gerdien Schenk op 10 maart 2016. Het is heel bijzonder
hoe we altijd zo betrokken bij elkaar proberen te blijven en ik vind het heel fijn dat ik nog
een tijdje onderdeel van FO ben! Dank ook alle andere POWL-collega’s van de 9e verdieping
voor de goede sfeer op de afdeling en in het bijzonder mijn kamergenoot Peter Hoffenaar.
Peter, bedankt voor de gezelligheid, je bereidheid om met me mee te denken en je super
goede adviezen!
Lieve Peter, Giannini en Marthy van YETS Foundation, bedankt dat ik datgene wat ik
tijdens mijn promotieonderzoek leerde, bij YETS in de praktijk mocht brengen. Het was een
enorme eer om samen met jullie de YETS-methodiek helemaal uit te denken en bij te dragen
aan de ontwikkeling van de jongeren in onze projecten in Ghana, Schiedam en Vlaardingen.
De veel te leuke teamweekenden, teambesprekingen en brainstormsessies gaven mij
energie en inspiratie die ik weer kon gebruiken voor mijn proefschrift. Alle medewerkers,
coaches, stagiairs en vrijwilligers van YETS Foundation, dank voor jullie positiviteit en inzet.
Ik ben zo trots op wat we nu al hebben bereikt!
Ik had ook niet zonder de hulp van mijn onderzoeksstagiair(e)s Aitor en Rebecca
gekund. Het was heerlijk om lotgenoten te hebben in het meta-analyse-leed (de oneindige
databases doorstruinen op zoek naar geschikte artikelen, tot ’s avonds laat studies zitten
coderen en dagenlang analyses draaien) en het gevoel te hebben er niet alleen voor te
staan. Dank dat ik jullie heb mogen begeleiden tijdens jullie afstudeerstage!

170

Dankwoord

De leden van mijn promotiecommissie Geertjan Overbeek, Jan Hendriks, Arne Popma,
Esther Rutten, Ramon Spaaij en Marc Theeboom wil ik bedanken voor hun bereidheid mijn
proefschrift te lezen en te beoordelen. Ik kijk uit naar de gedachtewisseling op 23 februari
2017!
Tot slot wil ik mijn lieve familie, vrienden en Ammar in het bijzonder bedanken voor alle
steun die zij mij hebben gegeven. Promoveren is zo veel meer dan een gewone baan...
Dank voor alle keren dat ik mijn hart mocht luchten, het vertrouwen dat ik kreeg, de moeite
die jullie hebben gestoken in het begrijpen waar ik mee bezig was, het meelezen met mijn
wetenschappelijke stukken en alle leuke momenten die me er aan herinnerden dat er toch
echt meer is in het leven dan hard werken en een promotieonderzoek.

Anouk

D

171

List of publications
included in this dissertation

List of publications

Chapter 2
Spruit, A., Van Vugt, E.S., Van der Put, C.E., Van der Stouwe, T., & Stams, G.J.J.M. (2015). Sports
participation and juvenile delinquency: A meta-analytic review. Journal of Youth and
Adolescence, 45, 655-671.
Chapter 3
Spruit, A., Assink, M., Van Vugt, E.S., Van der Put, C.E., & Stams, G.J.J.M. (2016). The effects of
physical activity interventions on psychosocial outcomes in adolescents: A meta-analytic
review. Clinical Psychology Review, 45, 56-71.
Chapter 4
Spruit, A., Hoffenaar, P.E., Van der Put, C.E., Van Vugt, E.S., & Stams, G.J.J.M. (2016). The effects
of a Dutch sports-based intervention to prevent juvenile delinquency in at-risk adolescents.
Submitted for publication.
Chapter 5
Spruit, A., Van der Put, C.E., Van Vugt, E.S., & Stams, G.J.J.M. (2016). Predictors of intervention
success in a sports-based program for adolescents at risk of developing delinquent behavior.
Submitted for publication.
The order of the co-authors in the list of publications in this dissertation reflects the declining
importance of their contribution to the paper.

12

175

