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Abstract

Objective: Computer and gaming-station use has become entrenched in the culture of our youth. Parents of children with
psychiatric disorders report concerns about overuse, but research in this area is limited. The goal of this study is to evaluate
computer/gaming-station use in adolescents in a psychiatric clinic population and to examine the relationship between use and
functional impairment. Method: 102 adolescents, ages 11-17, from out-patient psychiatric clinics participated. Amount of
computer/gaming-station use, type of use (gaming or non-gaming), and presence of addictive features were ascertained along
with emotional/functional impairment. Multivariate linear regression was used to examine correlations between patterns of use
and impairment. Results: Mean screen time was 6.7+4.2 hrs/day. Presence of addictive features was positively correlated with
emotional/functional impairment. Time spent on computer/gaming-station use was not correlated overall with impairment after
controlling for addictive features, but non-gaming time was positively correlated with risky behavior in boys. Conclusions: Youth
with psychiatric disorders are spending much of their leisure time on the computer/gaming-station and a substantial subset show
addictive features of use which is associated with impairment. Further research to develop measures and to evaluate risk is
needed to identify the impact of this problem.
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Résumé

Objectif: I'ordinateur et la console de jeux font partie intégrante de la culture des adolescents canadiens. Les parents denfants
qui souffrent de troubles psychiatriques s’inquietent de I'utilisation excessive de ces appareils et constatent que ce sujet n'a pas
été suffisamment étudié. Les auteurs évaluent le temps passé a l'ordinateur ou a la console de jeux par des adolescents suivis
dans une clinique psychiatrique et analysent la relation qui existe entre cette utilisation et le déficit fonctionnel de ces derniers.
Méthodologie: cent-deux adolescents, agés de 11 a 17 ans, suivis dans une clinique externe de psychiatrie ont participé a cette
étude. Le temps passé a 'ordinateur ou a la console de jeux, 'usage fait de I'appareil (jeu ou autre) et la présence de traits de
personnalité spécifiques a I'addiction ont été évalués parallelement au déficit émotionnel ou fonctionnel. Les corrélations entre
les schémas d’utilisation et les déficits ont été analysées par régression linéaire multivariable. Résultats: le temps moyen passé
devant I'écran était de 6,7 * 4,2 h/jour. La présence de traits d’addiction était en corrélation avec le déficit émotionnel ou
fonctionnel. Le temps passé a l'ordinateur ou a la console de jeux n’était pas en corrélation directe avec ce déficit lorsque les
traits d’addiction étaient contrélés ; en revanche, le temps qui n'était pas consacré au jeu était associé a un comportement a
risque. Conclusion: les adolescents souffrant de troubles psychiatriques passent une grande partie de leur temps libre a
I'ordinateur ou a la console de jeux. Un sous-ensemble non négligeable de sujets présente des traits de personnalité spécifiques
a l'addiction qui sont associés a une déficience émotionnelle ou fonctionnelle. Les futurs travaux de recherche devront proposer
des unités de mesure et évaluer le risque afin de déterminer limpact de ce probléme.
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Introduction

ver the past 20 years, computer and gaming-station use
Oin children’s and adolescents’ daily lives has greatly
increased (Media Awareness Network, 2005; Smith, et al.,
2009). New forms of social communication including instant
messaging and web-based social interactions are now impor-
tant daily components of many teens’ lives. Electronic gam-
ing has exploded in popularity and for some children has
become their primary recreational activity (Olson, et al.,
2007). As computer/gaming-station use is a relatively new
phenomenon, our understanding about the effects of use on
general child development as well as social and academic
functioning is limited. This study is a first step in examining
computer and gaming-station use in children with psychiatric
disorders, a vulnerable population about which even less is
known.

Children and youth frequently identify positive features of
use including social and intellectual stimulation (Campbell,
et al., 2006) and there is research suggesting videogaming
may build attentional and visual spatial skills (Green &
Bavelier, 2003). However, concerns have been raised about
the effects of use on school work and social development,
particularly where high levels of use limit involvement in
direct social engagement, sports, imaginative play, music,
and other types of skill-building extracurricular activities
(Allison, et al., 2006; Jordan, 2006).

Overuse of computer/gaming-station activities has led to pro-
posals that this be considered a type of behavioral addiction
(Young, 1998b). Different addiction models have been pro-
posed including those based on impulse control disorders,
pathological gambling and substance dependence (Beard,
2005; Byun, et al., 2009; Shapira, et al., 2003; Young,
1998b). Internet addiction is not included in the DSM-IV-TR,
(APA, 2000) but some have proposed that it be included as
part of the DSM-V (Block, 2008). Studies of populations of
high school and university students have identified rates of
problematic or “addictive” use ranging from 2.4%-20% (Cao
& Su, 2006; Grusser, et al., 2005; Ha, et al., 2006; Mythily, et
al., 2008; Niemz, et al., 2005), although inter-study compari-
sons are difficult as no standardized definition of internet
addiction exists (Byun, et al., 2009; Weinstein & Lejoyeux,
2010).

Terminology in this area is evolving. Various terms are used
including “internet addiction” (Byun, etal., 2009), “problem-
atic internet use” (Ceyhan, 2008), “compulsive internet use”
(van Rooij, et al., 2010) and “cyberaddiction” (Vaugeois,
2006). Most studies focus on internet use exclusively (Byun,
et al., 2009), whereas others look at videogaming (whether
on- or off-line) (Gentile, 2009; Rehbein, et al., 2010; Tejeiro
Salguero & Bersabe Moran, 2002). This exclusive focus on
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one electronic activity or another is not consistent with the
behavior of most youth who, in our experience, do a variety of
on-line and off-line activities, sometimes simultaneously. In
this study, we use the term “computer/gaming-station activ-
ity” to include all recreational (i.e. non-school or work
related) activities on computers and gaming-stations (includ-
ing hand-held gaming devices). We define “screen time” to
include time spent on the computer/gaming-station plus time
spent watching television. The term “overuse” will be used
when the activity implies excessive time, but not necessarily
addictive features. We use the term “addiction” to refer to
studies where there is a measure addressing qualitative fea-
tures of addiction as described above.

Correlations between heavy use and presence of psychiatric
symptoms such as depression, ADHD, and social anxiety in
general population samples have been identified (Cao & Su,
2006; Chan & Rabinowitz, 2006; Jang, et al., 2008; Kim, et
al., 2006; Ko, et al., 2008; Niemz, et al., 2005; Rehbein, etal.,
2010; Weinstein & Lejoyeux, 2010; Weinstein, 2010; Yang,
et al., 2005; Yoo, et al., 2004). Other studies have looked at
psychiatric features of heavy internet users and found vari-
able results mostly suggesting that heavy users have higher
rates of psychiatric symptoms including social anxiety and
mood symptoms (Cao, et al., 2007; Chak & Leung, 2004; Lo,
etal., 2005; Shapira, etal., 2000; Yen, etal., 2008), as well as
cognitive deficits (Sun, et al., 2009; Sun, et al., 2008).

These correlations between heavy use and psychiatric symp-
toms are consistent with anecdotal reports from clinicians and
parents involved with children and youth with mental health
concerns. While the labeling of computer/gaming-station use
as “addictive” remains controversial in the research world
(Shaffer, etal., 2000), in clinical practice many parents report
significant concerns about “addictive” use in their children,
and treatment centers for “internet addiction” are increasing
(Ahn, 2007; Khaleej Times Online, 2009). It is unclear
whether high amounts of computer/gaming-station use are
contributing to emotional difficulties, whether use is a result
of difficulties (e.g. social isolation), or a combination of both
factors. Currently, little information about patterns of com-
puter/gaming-station use in youth with psychiatric disorders
exists.

This study is the first to look specifically at computer/gam-
ing-station use in youth in a psychiatric clinic population.
Objectives were to determine how much time youth with psy-
chiatric disorders are spending in front of “screens” (televi-
sion, computers, and gaming-stations) and how they are
dividing their time between videogaming and non-gaming
recreational computer activities (e.g., Facebook). Further
objectives were to determine whether there was a relationship
between the extent of computer/gaming-station use, and the
extent of emotional as well as functional impairment. Finally,
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although “internet addiction” as a disorder remains contro-
versial, we wanted to determine whether the presence of fea-
tures of addictive use based on proposed models for internet
addiction could be identified in our clinical population and
whether they had any predictive value on how the youth was
functioning.

Method

Participants

Children and their families being seen in out-patient psychiat-
ric clinics at a provincial children’s hospital in Canada as well
as 2 community sites over a 4 month period in 2008 were
approached and asked to participate in the study. They were a
heterogeneous group and included patients attending general
psychiatry clinics as well as subspecialty clinics and were a
mixture of secondary and tertiary cases. We had no data on
socioeconomic status of participants. Inclusion criteria were
age between 11-17, fluency in English, and ability to read
English. We distributed ~160 surveys of which 112 were
completed by both the child and their parent. We omitted 8
participants because of incomplete consent and/or assent
forms, one participant as he was below the age cutoff, and one
participant because of incorrect interpretation of the ques-
tionnaires. The final sample therefore consisted of 102 sub-
jects. This study was approved by the University of British
Columbia Research Ethics Board and all subjects signed con-
sent or assent forms.

Demographics

Demographic information including age, gender, number of
computers, and internet access was ascertained via parent and
child questionnaires. Child and parent estimates of time spent
on gaming, non-gaming computer-based recreational activi-
ties, and TV on weekdays (school days) and weekends (non
school days) were obtained, allowing a weighted daily aver-
age to be calculated for each activity. The questionnaire did
not assess texting, and did not distinguish between on-line or
off-line gaming. The presence of rules, time limits and com-
puter/gaming system location were ascertained.

Measures

There are no existing measures looking at addictive features
of computer and gaming-station activities appropriate for
youth. Multiple measures have been developed to look spe-
cifically at internet-based activities (Beard, 2005; Beranuy
Fargues, et al., 2009; Ko, et al., 2005a; Nichols & Nicki,
2004; Park, 2005; Young, 1998a, 1998b) and several have
been developed to look exclusively at videogaming (Gentile,
2009; Tejeiro Salguero & Bersabe Moran, 2002). Much of the
research on internet addiction has taken place in Asia with
one of the most widely used measures being the Chen Internet
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Addiction Scale (Ko, et al., 2005a), which is not available in
English. One of the most widely used English language mea-
sures looking at internet activities, the Internet Addiction Test
(IAT) (Young, 1998a, 1998b) has only been validated in
adults (Chang & Law, 2008; Widyanto & McMurran, 2004)
and includes some questions that are inappropriate for chil-
dren, (e.g. “How often do you prefer the internet to intimacy
with your partner?””). One validation study included some
youth but mean age of the sample was over 25 (Widyanto &
McMurran, 2004). No English language scales assessing
internet addiction in children have been validated. Further-
more, all existing measures rely exclusively on self-report
and don’t include collateral information from a parent,
thereby risking under-reporting of problems.

Computer/Gaming-station Addiction Scale (CGAS).

In the absence of an appropriate and validated measure for
children and youth, as described above, we developed a ques-
tionnaire which would capture both child and parent report,
multiple modalities of computer and gaming-station activi-
ties, and identify those children who qualify for proposed cri-
teria for Internet Addiction for adolescents (Ko, et al.,
2005Db). Criteria in the Ko paper were derived from candidate
diagnostic criteria based on impulse control disorder and sub-
stance use disorder in the DSM-IV TR as well as proposed
diagnostic criteria from other studies and were empirically
validated in a community sample of adolescents. The self
report CGAS is an 8-item Likert scale on a 1-5 range assess-
ing 1) preoccupation with computer/gaming-station activi-
ties; 2) failure to resist the impulse to use; 3) tolerance
(increased use needed to feel satisfied); 4) withdrawal (dis-
tress when not using, resolving with use); 5) longer than
intended use; 6) unsuccessful efforts to cut down; 7) exces-
sive efforts put into trying to use; and 8) continued use despite
knowledge of it causing problems. Responses on the 8 ques-
tions were summed to create an Addiction Score which
ranged between 8 (no addictive features) to 40 (maximum
addictive features). In order to minimize the negative halo
effect of the scale, questions about addictive features were
embedded within 16 other questions focusing on the youth’s
perceptions of positive and negative aspects of com-
puter/gaming-station use.

As many of these proposed addictive features were based on
the adolescent’s subjective experience of use, they were not
asked of parents. Instead, parents responded to 4 questions of
proposed warning signs for addiction, including: 1) child has
neglected other interests since using computer/gaming-sta-
tion; 2) child seems distressed when not allowed to use; 3)
child only seems happy when using; and 4) child puts a lot of
effort into getting to use. Parental score for warning signs of
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addiction was summed from the four questions and therefore
score ranged from 4 - 20.

Analyses of the CGAS included exploratory factor analysis
and internal consistency. Construct validity was assessed
through correlations with time spent on the computer/gam-
ing-station and general psychopathology symptoms using the
Strengths and Difficulties Questionnaire, as well as through
correlation with parent-reported warning signs of addiction.

Strengths and Difficulties Questionnaire (SDQ)

The SDQ is a 25 item, widely used validated scale of child and
adolescent psychopathology, available at www.sdqinfo.org.
It has been normed on more than 10,000 children and trans-
lated into over 50 languages with excellent psychometrics
(Goodman, 1997, 2001; Goodman, et al., 2000). We evalu-
ated both the self-report SDQ (child SDQ) and the parent
SDQ for ages 11-17, looking at the total score, and the five
subscales (emotional problems, conduct problems, hyperac-
tivity, peer problems, and prosocial behavior).

Weiss Functional Impairment
Rating Scale-parent (WFIRS-P)

The WFIRS-P is a validated parent questionnaire which
assesses functional impairment in children with emotional
problems, available at www.caddra.ca. It is comprised of 50
Likert scale questions assessing child’s functional impair-
ment in 6 domains: family, learning and school, life skills,
child self-concept, social activity, and risky activity, with
higher scores reflecting higher levels of functional impair-
ment (Weiss, 2008). The WFIRS has excellent psychometric
properties with Cronbach’s alpha >0.9 overall, and subscale
domain Cronbach’s alphas ranging from 0.75—0.93, and vali-
dation in pediatric, psychiatric, and community samples
(Weiss, 2008). The life skills section includes a question on
excessive computer and TV use which was excluded from the
statistical analysis.

Statistical Analysis

Descriptive statistics were performed on all variables.
Multivariate linear regressions were performed with total and
subscale scores of the WFIRS-P, child SDQ, and parent SDQ,
as the dependent variables. Independent variables included
gender, gaming time, non-gaming time and addiction score.
Missing values on the SDQ were handled as per SDQ scoring
protocol (www.sdqinfo.com). Missing WFIRS and addiction
score values were handled the same way. Subjects were
dropped for a specific regression if they were missing > 2
subscale items, except for the WFIRS “self” subscale which
contained only 3 items and therefore all responses were
required. This protocol resulted in dropping 1 subject each for
the child and parent SDQ regressions, and 2 subjects for the
WFIRS. Statistical significance was defined as p<0.05.
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Statistical analysis was calculated using STATA software
(version 9.1, Statacorp, 2005).

Results

Descriptives

The total sample size was 102, including 41 females (40.2%)
and 61 males (59.8%). Mean age was 13.7 = 1.9. Almost all
households (99.0%) had a computer in the home and the vast
majority had internet access (94.1%). The mean number of
computers in the home was 2.3 £1.3. One quarter (24.5%) of
the children had a computer in their bedroom. Half of the
households (50.0%) had rules limiting computer/gaming-sta-
tion use. Parents reported their children obeyed the rules
67 (£ 31) % of the time.

Children reported spending 2.3 (£2.2) hrs/day on gaming, 2.0
(£2.1) hrs/day on non-gaming computer-based activities, and
2.4 (£ 2.0) hrs/day watching television. Mean child-reported
screen time was 6.7 + 4.2 hrs/day. Boys were statistically
more likely to engage in gaming than girls: 2.8 vs.1.4 hrs/day
(p=0.002). Contrary to our hypothesis that children would
underestimate time, parents reported less use of all media
compared with their children. These differences were statisti-
cally significant for non-gaming time and TV time using a
paired t-test (mean differences = 0.35 + 0.14 hrs and 0.33 +
0.15 hrs, t = 2.5 and 2.2, p = 0.02 and 0.03, respectively),
although none of the differences were clinically substantial
relative to mean use. For the regression analysis, child esti-
mates of times were used, as children were felt to be more
accurate in describing how they divided their time between
gaming and non-gaming activities.

Distribution between various media activities is shown in
Table 1. Although amounts of time spent on each media activ-
ity were roughly the same, gaming was more likely to take up
large amounts of time, with twice as many children reporting
spending over 6 hr/day on gaming compared to non-gaming
or television.

Mean value of the Addiction Score was 17.2 +7.7. Addiction
score did not vary significantly by gender, and did not depend
on whether time was predominantly spent on gaming or
non-gaming activities, i.e. children who were predominantly
gamers were equally likely to show addictive features of use
to those predominantly engaged in other activities, such as
social networking.

Psychometric properties of the CGAS

The internal consistency was excellent with Cronbach o =
0.89. Principal components exploratory factor analysis of the
CGAS was consistent with a unidimensional solution based
on both the Scree test (Cattell, 1978) and the Kaiser criterion.
One factor explained 56% of the variance and all 8 questions
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Figure 1. Time of computer/gaming-station use (low, medium, or

high) compared to different levels of addiction score
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loaded with roughly equal weights (0.66-0.80). The correla-
tion between the addiction score and daily time spent on the
computer was moderate (r=0.42, p<0.001) consistent with the
hypothesis that time of use and addiction are overlapping, yet
distinct entities. The correlations between addiction score and
SDQ scores were also in the moderate range (r=0.55, p<0.001
and 0.41, p<0.001 for Child and Parent SDQ’s, respectively)
again consistent with addiction overlapping with general
psychopathology symptoms. Addiction score was moder-
ately correlated with parental warning signs of addiction (r =
0.47, p<0.001).

Although most subjects with high addiction score were heavy
computer/gaming-station users, a subset were not. Figure 1
shows the relationship between addiction score and time,
where the top, middle and lower thirds of addiction scores are
compared to the high, medium, and low users. The majority of
subjects fall into expected categories (e.g. high addic-
tion/high use), however many subjects fall outside of these
categories. Roughly 30% of subjects with low addiction score
are using medium to high amounts of time and roughly 10%
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of subjects with high addiction score are using low amounts
oftime. Thus although the scale has high internal consistency,
it is able to distinguish between time spent and addictive
features.

Regression Results

Mean Child SDQ score for the sample was 14.6 + 6.4, which
is at the 82nd percentile compared to normed data (Meltzer, et
al., 2000). Subscale percentiles on the child SDQ were simi-
larly elevated and ranged from the 77th to 85th percentiles.
Mean Parent SDQ score was 15.4 & 6.5, which is at the 89th
percentile compared to population normed data. Subscale
percentiles on the parent SDQ were similarly elevated and
ranged from the 83rd to 92nd percentiles. These values are
well within the clinical range as would be anticipated given
recruitment from a clinical population. Mean WFIRS score
was 40.3 £24.2, which is at the 27th percentile compared with
a clinical population of 200 children with untreated ADHD,
ages 6-11 (Weiss, 2008). Subscales percentiles ranged from
the 20th to the 60th percentile compared to the same ADHD
sample.
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Table 2. Standardized multiple regression coefficients (t scores) for Child SDQ subscales and total

score. Statistically significant correlations shown in bold (*p<0.05, **p<0.01). N = 101

Emotional Conduct - Peer Prosocial Total
problems problems I Problems behavior score
Gender 0.35** 0.07 0.11 0.09 0.08 0.23*
3.7 (0.74) (1.1) (0.89) (0.75) (2.6)
Gaming time -0.11 0.06 0.10 0.12 -0.04 0.04
(-1.10) (0.55) (0.95) (1.1) (-0.35) (0.46)
Non-gaming time 0.04 0.20* 0.15 -0.22* 0.03 0.07
(0.43) 22) (1.58) (-2.3) (0.27) (0.78)
Addiction score 0.39** 0.40** 0.29** 0.40** -0.29** 0.51**
(4.0) (4.1) (2.8) (4.0) (-2.7) (5.6)
R square 0.29 0.27 0.18 0.21 0.10 0.36

Table 3. Standardized multiple regression coefficients (t-scores) for Parent SDQ subscales and total

score. Statistically significant correlations shown in bold (*p<0.05, **p<0.01). N = 101

Emotional Conduct Hyperactivity Peer Prosogial Total

problems problems Problems behavior score

Gender 0.16 -0.06 -0.03 -0.002 0.03 0.03
(1.5) (-0.58) (-0.32) (-0.02) (0.26) (0.28)

Gaming time -0.11 -0.09 0.08 0.21 0.04 0.04
(-0.95) (-0.85) (0.73) (1.9) (0.35) (0.32)

Non-gaming time -0.01 0.11 -0.01 -0.25* -0.08 -0.06
(-0.11) (1.1) (-0.13) (-2.5) (-0.76) (-0.63)
Addiction score 0.15 0.38** 0.27* 0.24* -0.30** 0.39**
(1.3) (3.6) (2.51) (2.3) (-2.7) (3.7)

R square 0.06 0.15 0.10 0.15 0.10 0.15

The relationships between time spent on the computer/gam-
ing-station, presence of addictive features and overall emo-
tional and behavioral functioning as measured by the parent
SDQ, child SDQ, and the WFIRS were evaluated using
multivariate linear regressions. TV time was checked to see if
ithad any impact on results, but was dropped as it did not con-
tribute to the analysis of any of the three regressions. Gender
effects on the relationships between time, addictive features,
and functioning were examined.

Table 2 shows the results of a multivariate linear regression
looking at how child SDQ scores vary with gender, gaming
time, non-gaming time, and addiction score. Of note, addic-
tion score is significantly correlated with total SDQ score as
well as all subscale scores, i.e. subjects with high addiction
score report higher difficulties and less prosocial behavior. In
contrast, gaming time is not correlated with any SDQ
subscale and in fact, the regression coefficient for total child
SDQ is close to zero (0.04) suggesting no relationship
between the two. Similarly, non-gaming time is not correlated
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with SDQ total score or subscale scores, with the exceptions
of positive correlation with conduct problems and negative
correlation with peer problems. No significant differences
were found between boys and girls in the effects of gaming
time, non-gaming time and addiction score on child SDQ
scores.

Table 3 shows the results of a multivariate linear regression
looking at how parent SDQ scores vary with gender, gaming
time, non-gaming time, and addiction score. Again, addiction
score is significantly correlated with parent SDQ scores. As
with the child SDQ, gaming time is not significantly corre-
lated with any parent SDQ subscale or total score. Similarly,
non-gaming time is not significantly correlated with parent
SDQ with the exception of a negative correlation with par-
ent-reported peer problems. No significant differences were
found between boys and girls in the effects of gaming time,
non-gaming time and addiction score on parent SDQ scores.
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Family Leaming’  Lileskils  SeffConcept Socialactivity Riskyactivity Total WFIRS
Gender 0.11 -0.04 0.05 0.09 0.02 0.10 -0.04
1.1) (:0.41) (0.46) (0.83) (0.17) (:0.95) (:0.38)
Gaming time 0.19 0.05 -0.04 0.14 0.05 0.06 0.07
(-17) (0.42) (0.37) (-121) (0.47) (:0.56) (0.67)
Non-gaming time 0.09 0.13 0.17 0.11 -0.08 0.33** 0.17
(0.91) (13) (17) (1.13) (:0.81) (33) (1.68)
Addiction score 0.28* 0.30* 0.27* 0.26* 0.37* 0.08 0.35+
(26) (2.8) (2.5) 2:3) (3.5) (0.75) (3.3)
R square 0.090 0.14 0.12 0.10 0.15 0.12 0.16

Table 4 shows the results of a multivariate linear regression
looking athow WFIRS scores vary with gender, gaming time,
non-gaming time, and addiction score. Similar to the results
for both SDQ’s, addiction score is significantly correlated
with total WFIRS score and subscale scores (with the excep-
tion of risky behavior); i.e., subjects with high addiction score
have increased functional impairment across most domains.
Gaming time, as in both SDQ measures, is not significantly
correlated with any WFIRS subscale or total score. Similarly,
non gaming time, is not significantly correlated with WFIRS
total score or subscale scores (with the exception of risky
behavior). No significant differences were found between
boys and girls in the effects of gaming time, non-gaming time
and addiction score on WFIRS, with the exception of risky
behavior, where gender analysis showed non-gaming time to
be significantly correlated with risky behavior for boys but
not girls (regression coefficient =0.46, p=0.001 and regres-
sion coefficient =0.02, p=0.93, respectively). Therefore the
significant correlation between risky behavior and non-gam-
ing time shown in Table 4 is largely accounted for by boys.

Discussion

Youth in our clinical sample are spending many hours per day
in front of screens with 94% spending over the 2 hour time
limit recommended by the American Academy of Pediatrics
(AAP, 2001). Their screen time (mean = 6.7 hrs/day) is more
than twice that reported in two large epidemiologic surveys of
Canadian adolescents during the same period (Mark &
Janssen, 2008; Smith, et al., 2009), suggesting that youth with
psychiatric disorders are spending significantly more time on
the computer/gaming-station than the general population.

This study developed and validated a child and parent report
to measure addictive features of computer and gaming station
use based on the Ko model of internet addiction (Ko, et al.,
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2005b). The CGAS proved to be a reliable scale for assessing
proposed addictive features of computer/gaming-station with
excellent internal consistency. Patterns of correlations with
time spent on the computer, SDQ scores, and parental warn-
ing signs of addiction supported its construct validity.
Although the concept of computer addiction remains contro-
versial, using this measure, we have been able to identify a
subset of youth with psychiatric disorders who show features
of addictive patterns of use.

The most striking result is the strong positive correlation
between the presence of addictive features and the reported
problems in all realms of the child’s life. This result is clini-
cally and statistically significant and robust enough to be con-
sistent across parent and child informants as well as measures
of psychopathology and functional impairment.

Although one might also hypothesize that increasing time
spent on the computer/gaming-station would also be corre-
lated with increasing problems, this is not the case in our data
once one controls for addictive features. For all three outcome
measures, time spent on the computer/gaming-station is gen-
erally not correlated with problems (with the exception of
risky behavior discussed below) and, particularly for gaming
time, the regression coefficients are close to zero (i.e. change
in gaming time leads to almost no change in reported
difficulties).

This result implies there is a qualitative difference between
youth who “fill” large amounts of free time with com-
puter/gaming-station use and youth whose use is more driven
and problematic. This apparent paradox is explained graphi-
cally in Figure 1 where the “time fillers” are shown by the
high use/low addiction score group. One can hypothesize that
the low use/high addiction score group may be youth whose
parents have placed external control on their use, for example,
one father we met who took the computer to work every day to

J Can Acad Child Adolesc Psychiatry, 20:2, May 2011




Stuck on Screens: Patterns of Computer and Gaming Station Use in Youth Seen in a Psychiatric Clinic

keep it away from his child. Although, the existence of “com-
puter addiction” remains controversial, this clear differentia-
tion between time and addictive features suggests that
addictive patterns of use are distinct and qualitatively differ-
ent from non-addictive patterns.

Although time spent on the computer/gaming-station was not
generally associated with problems, the exception was the
association between time spent on non-gaming recreational
activities and risky behavior (on the WFIRS) and conduct
problems (on the SDQ). Gender analysis showed this to be
statistically significant for boys, but not girls on the WFIRS,
and for the total group (boys and girls) on the SDQ. Both the
SDQ conduct subscale and the WFIRS risky behavior
subscale tap into similar problems (e.g. lying, stealing and
aggression on the SDQ); legal difficulties, substance use, and
risky sexual behavior on the WFIRS). Non-gaming recre-
ational computer use encompasses a wide variety of activities
including web-based social networking groups, as well as
other riskier activities such as gambling or pornography.
Increased time spent on these riskier activities may account
for this observed association. It is important to remember that
our data is correlational only, and cannot differentiate
between computer use leading to risky behavior, or youth
with conduct problems being drawn more towards these com-
puter activities.

This study has several clinical implications. First, youth with
psychiatric disorders spend many hours per day on com-
puter/gaming-station use and inquiry into the amount and
type of use as part of routine psychiatric assessment is recom-
mended. When concerns about excessive use are present, par-
ents and clinicians need to differentiate between children who
are simply filling their free time with computer use and chil-
dren whose use is more driven and problematic. Parental
warning signs for addictive features of use (described above)
were correlated with youth reports of addictive features and
should trigger further investigation. A further implication is
that parents need to monitor what their child is doing on the
computer, as certain activities may be associated with
increased problems. This is particularly relevant given the
high percentage of youth who had their own computers in
their bedrooms, where much of their use is presumably
unsupervised.

This study has significant limitations, but begins to pilot an
area which is deserving of considerably more research given
its impact on our youth. These results in children with existing
psychopathology cannot be generalized to the population at
large. No diagnostic information was available in this study
and therefore no associations between computer/gaming-sta-
tion use and specific psychiatric disorders could be made. No
socioeconomic data was available and therefore no demo-
graphic associations could be made. This study is
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cross-sectional in nature and looks only at correlations
between computer use and functioning and therefore cannot
answer causal questions.

Although the concept of whether it is possible to be
“addicted” to the computer remains controversial, our find-
ings demonstrate a significant subgroup of children for whom
the use of the computer/gaming-station is more driven and
difficult to control which appears to be associated with both
increased psychopathology and functional impairment. Fur-
ther studies to develop the methodology to evaluate the
impact of computer and gaming station use on our youth is
imperative.
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