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Is Mr Pac Man Eating Our Children? A Review
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Objective:To provide mental health professionals with an up-to-date review of the literature regarding the effects
of playing video games on the well-being of children.

Method: A computerized literature search of MEDLINE and PSYCHINFO of all articles written in English from
1966 to 1996 was performed. The various studies are organized into different sections.

Results:Playing video games is associated with a variety of physical effects including increased metabolic and
heart rate, seizures, and tendinitis. Aggressive behaviour may result from playing video games, especially among
younger children. There is no direct relationship between psychopathology or academic performance and playing
video games.

Conclusions:Video games have some adverse effects, but they are also valuable learning tools. Research about
the role of video games is inadequate. The data are also limited by the lack of long-term studies and inconsistent
findings.

(Can J Psychiatry 1997;42:409-414)
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F)arents and other adults are very concerned that violencein annual sales from $100 million in 1985 to $4 billion in 1990
on television and in video games may be harmful to (4). Video games remain very popular.
children (1). Video games were first introduced in the 1970s,

e suieyed 35 seven and gt grae sudens (5 T
: _ study found that playing video games was very popular and
games? In 1982, the Surgeon General of the United Statesy ot hoys spent much more time playing them than girls did.
(US), CE Koop, stated that there is “nothing constructive in Tyg-thirds of girls spent an estimated average of 2 hours per
the games . . . everything is eliminated, killed, or destroyed” week at this activity, whereas 90% of boys spent an average
(2). In response to the growing concerns about video gamespf 4.2 hours per week. The location of play was also different
city councils in several states actually prohibited or limited between genders, with 50% of the boys spending some time
the availability of video games (3). The interest in playing inarcades compared with only 20% of girls. The type of video
video games decreased in the late 1970s, but by the late 1980games that children are playing was also addressed in this
the Japanese Nintendo system prompted a resurgence in vide§tudy. The results demonstrated that half of the “favourite

game sales. Interest in this new format resulted in an increaseSn0ices” were games with violent themes and that educa-

tional games accounted for only 2% of preferred choices.

To examine the frequency of playing video games, Funk

As psychiatrists we are asked both by parents and institu-
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provide an up-to-date review of the literature about the effects
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about 5 aspects of playing video games: physiologic re- other contributing factors. The research about video games
sponses, physical illness, aggression, psychopathology, andind aggression is minimal, hence conclusions from research
academic performance. The concluding remarks are intendedon the effects of television are often applied.

to guide readers in their attempts to offer advice to concerned

" Research about television viewing and violence is plenti-
families.

ful (10-17). A recent survey discovered that children spend
more time watching television than they do in school, that is,
25 hours per week (10). This amount of viewing translates to

Playing video games is very exciting and involves players & conservative estimate of over 12 000 violent acts per year
directly as they operate various levers and buttons. TheWitnessed on television (11). The violence is frequent,
physiologic response of playing video games was investi- mcon_sequentlal, effective, and rewarding. On TV a gun is
gated by Segal and Dietz in 1991 (6). They monitored the S€€n in use an average of 2.5 scenes per hour (12). The effect
metabolic and cardiovascular responses in 32 subjects play0f viewing such a high degree of violence on the television
ing a well-known video game. The investigators found the has been assessed with many different research designs. In a
subjects had significantly increased heart rate, systolic andmetaanalytic review of 28 naturalistic field studies, Wood and
diastolic blood pressure, and oxygen consumption while they others concluded that exposure to media violence signifi-
played the game compared with their resting measurementscantly enhanced the aggression of children or adolescents in
The amount of increase in metabolic rate and cardiovascularunstructured social settings (13). One limitation of this review
stimulation was similar in magnitude to mild-intensity exer- is that the data did not examine the long-lasting effects of
cise, such as walking at 2 miles per hour. The study concludedexposure.
that playing video games does not provide sufficient
cardiorespiratory stress to improve physical fitness in youth.

Physiologic Responses

A longitudinal study attempted to demonstrate the tempo-
ral relationship of television viewing to violence or aggres-
sive behaviour over an extended time period (14,15).
Huesmann, in 1986, reported on a 22-year prospective study

In addition to stimulating the metabolic rate and the car- of 800 eight-year-old children. Criminal justice a,”?’ health
diovascular system, video games are visually exciting with "€c0rds were collected for just over 600 of the original sub-
their high-intensity, multicoloured flashes. The excitatory 1€CtS- This study found that criminal acts at age 30 correlated
nature of video games is postulated as one of the possibIeW'th both the total amount of tele\{|5|on Watchgd atage 8 and
causes of video game-related seizures (7). In 1994, Graf and Preference, among boys, for violent television. The long-
others published a review of the 35 reported cases of videolasting effects of exposure are supported by this study, but it
game-re|ated seizures (8) The Subjects who experiencedjoes have some important limitations. The authors also re-
seizures resembled the average video game player, with gPorted that the children’s aggressive behaviour was related to
mean age of 13.2 years. Seventy-four percent of video gamdhe quality of the parent—child relationship. It may be that
players are male, and a similar proportion of subjects who aggressive behaviour is directly related to inadequate parent-
experience seizures were male. The most common types ofing, while television viewing is only a secondary variable.
seizures were generalized tonic—clonic seizures (63%), sim-The cohort is not representative of the general population
ple partial seizures (19%), complex partial seizures (11%), because of the high dropout rate (approximately 25%) and the
and absence seizures (6%). Neurologic examinations, com-relatively small number of subjects.
puterized tomography scans, and magnetic resonance imag-
ing scans were all normal. A large proportion of the cases
(29%) had a prior history of nonfebrile seizures. Graf and
others postulated that a convulsive susceptibility in striate,

Video Game-Related Seizures

Television viewing and violence are such a concern to our
society that even population-based studies have been at-
tempted in order to establish a causal relationship (16,17).
peristriate, infratemporal, and posterior parietal cortices to (blefnterwal(lj e??mltr;]ed.htongcmi.e rate];\ ttrleno_ls' n 3Tr<f0ur;trljes
particular visual stimuli was responsible for the seizures. € l?r?j and a e:j ehm roauc IOCT 0 eheVI]?Ipn. ehs udy
They noted that 73% of the cases were successfully treated®0ked at Canada, the US, and South Africa. In these 3
with abstinence alone, and they recommended valproic acigeountries, television was introduced at different times, which
for those subjects who could not refrain from playing. Other aIIO\{ved the 2 other countries to act as controls for Center-
adverse effects, for example, tendinitis, have also been assowall’s study. After the introduction of television in each

ciated with excessive playing of video games (9). country, homicide rates increased more than twofold. Inter-
estingly, the first groups of people affected were the urban
Video Games and Aggression and the affluent. The author hypothesized that these groups

were affected first because they owned televisions before

An important question that is often asked of health care rural and poor populations. In a sample literally the size of a

professionals is whether playing video games will make country, there are more possible confounding variables than
children more aggressive. The answer is complex because iteven longitudinal studies. For example, the US was very
is difficult to isolate the role of playing video games from active in the Vietham War, and South Africa was coping with
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Table 1. Summary of published studies on video games and aggression in children

Researchefs Year Sample size Age Method Finding

Dominick (18) 1984 250 Grades 10 to 11 Questionnaire Aggressive effect
Kestenbaum and Weinstein (33) 1984 208 11to 14 years Questionnaire Calming effect
Graybill and others (27) 1985 116 Grades 2 to 6 Projective test Assertive fantasies
Cooper and Mackie (21) 1986 84 Grades 4 to 5 Observation Aggression in girls
Anderson and Ford (25) 1986 60 Undergraduates Questionnaire Hostility with games
Silvern and Williamson (22) 1987 28 410 6 years Observation Increased aggression
Graybill and others (28) 1987 126 Grades 2 to 6 Push-button test No increase

Winkel and others (29) 1987 56 Grade 8 Role play No increase

Schutte and others (20) 1988 31 5to 7 years Observation Increased aggression
Fling and others (24) 1992 153 Grades 6 to 12 Questionnaire Increased aggression
Calvert and Tan (26) 1994 36 Young adults Questionnaire Aggressive thoughts
Irwin and Gross (19) 1995 60 7 to 8 years Observation Increased aggression
Scott (23) 1995 117 Undergraduates Questionnaire No increase

“References given in parentheses.

an ongoing struggle of apartheid during the times that televi- game. They postulated that video games, as well as having
sion was introduced in each country. the power to induce violent or neutral behaviour, may have
the potential to induce prosocial behaviour. Cooper and
Mackie also observed the effects of playing aggressive or
nonaggressive video games on free play (21). This study

Although the research about television viewing and vio-
lence has major limitations, the consensus from many differ-
ent research designs supports a causal relationship. T?ooked at fourth and fifth graders randomly assigned to 3

conclude that television viewing and playing video games i . :
cells: aggressive game, nonaggressive game, and control

have the same effects, however, may be misleading. There ame. They found that girls’ aggressive activity significantl
are some important differences between watching televisionJ ' y 9 99 Y sig y

and playing video games. Television viewing is a passive mcreasgd after ple}ying the Qggressive game, ‘?"though boys’
experience; the viewer participates only as an observer,299ressive behaviour rema_uned unaffected. Finally, ._another
Playing video games, by contrast, is active, requiring more ;tudy using a free-play dﬁfs'g” also demonst_rated an increase
concentration and physical action. Video games involve the n aggrgsspn_gfter the cmldren played the vujeo.games (22).
abstract simulation of aggression, whereas the violence de-1he major limiting factor in all 4 of these gtudles IS that they
picted on television often imitates reality. monitored aggression over a very short time period.

) ) The presence of increased aggression has been measured
Nevertheless, most video games are violent and featuregjng different types of questionnaires. Scott found that there
death and destruction (18). The association between violencg, a5 ng increase in aggressiveness in students playing highly
in V|de_o games and aggression in children has been 'nveSt"aggressive games compared with those playing nonaggres-
gated in atleast 13 pu_bhshed s_tudles betwe_en 1984 af?d 199Give games (23). In fact, there was no linear pattern in aggres-
(Table 1). These studies examined aggression using d|fferentsiVe affect change in any of the games, which had varying

measures. levels of violence. This study also reported that the moder-

A number of studies have examined subsequent aggres2tely aggressive game substantially decreased feelings of
sion after children played video games by observing the @dgressiveness. Inasurvey of 153 high schopl students, Fling
children in a free-play or structured setting. Irwin and Gross @nd others observed that the amount of video game play
found that individual 7- and 8-year-old boys who played a Correlated with aggression but not with self-esteem (24).
video game with violent content exhibited significantly more They also reported that boys both played video games more
object and interpersonal aggression than youngsters whoand were more aggressive than girls. The survey included
played nonaggressive video games (19). They also reportedteéms on video game play, self-esteem, and aggression scales.
that aggressive behaviour was no different between childrenThe teachers also rated the children on self-esteem and ag-
categorized as either reflective orimpulsive according to their gression. Teacher ratings found a positive correlation be-
responses on the Matching Familiar Figures Test. Schutte andween self-esteem and aggression, unlike the self-rating scale,
others observed the free play of 5- to 7-year-old children after which demonstrated a negative correlation. In a questionnaire
they played aggressive or nonaggressive video games (20)distributed to 250 teenagers, Dominick observed that video
The result was that playing a video game led to behaviour game play for boys correlated significantly with aggressive
similar to the theme of the video game. In this study, children delinquency (18). This correlation became nonsignificant
who played the karate video game tended to be more aggreswhen the effects of other variables were taken into consid-
sive compared with children who played the jungle video eration. For example, the teenagers who reported frequent
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television viewing also reported spending more time with withdrawal, hostility, self-esteem, and social deviancy. The
video games. In contrast, Anderson and Ford reported thatonly significant difference between the groups was that for
hostility and anxiety did increase after playing highly aggres- females, achievement motivation and length of experience in
sive video games (25). This study measured hostility using playing video games were positively correlated. McClure and
the Multiple Affect Adjectives Checklistin 60 undergraduate Mears also found no significant psychopathology when they
students. Taken together, these 4 questionnaires illustratestudied 290 students with differing frequencies of video game
some of the inconsistencies in the empirical research. Two play (31). High-rate players were more extroverted but were
studies concluded that aggression is increased, and 2 studieso more conduct-disordered or likely to use drugs, alcohol,
stated that there is no increase in aggression associated witlor cigarettes than low-rate players. The only significant dif-
playing video games. ference was that high-rate players were sent to the school
office for minor disciplinary offences more often than low-
fate players. In an earlier study, McClure and Mears reported
that frequent video game players tended to be young, male,
and bright, whereas infrequent video game players were
older, female, and not as bright (32). One hypothesis proposed
by Kestenbaum and Weinstein was that heavy video game
use has a role in resolving conflicts, expressing aggression,
and managing competition (33). This hypothesis was tested
on 208 adolescent males using self-report questionnaires and
scales. The results divided the subjects into high-frequency
and low-frequency video game players. Kestenbaum and
Weinstein found many differences between the high- and
low-frequency subjects. High-frequency subjects seemed to
play video games more when they were tense, and they felt
more relaxed after use than the low-frequency group. High-
frequency subjects tended to play more competitively and felt
hat it was more important to win than to play fair. The
‘high-frequency group also had more difficulty with frustra-
tion tolerance and delay of gratification compared with the
low-frequency group. Despite these findings, the 2 groups did
not differ on the neuroticism, extroversion, or daydreaming
The research on video games and aggression in childrenscales. The investigators concluded that heavy video game
used a wide range of measures for postplay aggression includuse did not result in global psychopathology or social intro-
ing observation, questionnaires, projective tests, and behav-version but that video game playing represents an arena for

ioural designs. Unfortunately, these studies measured On|ydischarge of pent-up energies, particularly aggressive
short-term aggressive behaviour rather than long-term ag-energies.

gression. A majority of the studies showed that children,

especially young children, become more aggressive after. An interesting question is whether video game use can
either playing or watching a violent video game. There are improve psychopathology or enhance personality develop-

contradictory findings, however, and the reliability and valid- m‘?”t- Sherer tested th|s_quest|on in a study that gttempted to
ity of the procedures used to measure aggression levels arddise the moral level of distressed youth by exposing them to

guestionable. Research into the long-term effects of video a computerized simulation game (34). The StUdY measured
game playing is lacking. the level of moral developmentin 13 research subjects (mean

age 15.3 years) and 14 control subjects (mean age 15.21
years) before and after exposure to the therapeutic game. On
a scale with 5 indices of moral development, 2 of

these—Moral Stage and Punishment—revealed a positive

tional and psychological development of a child is another effect_for the participants. From the Iimited evidenge avail_-
important concern. A number of studies have examined the 2PI€, it appears that psychopathology is not associated with
psychological characteristics of video game players. Using Playing video games. There is some evidence that video
the Bipolar Personality Inventory on 280 students, Gibb and 9&Mes may even be useful in improving moral development
others examined personality differences between frequentOf adolescents.

and infrequent video game users (30). They found no evi-

dence that video games encourage social isolation, angerAcademic Performance

antisocial behaviour, or compulsivity. There were also no

significant differences between high- and low-frequency  One of the main concerns that is constantly raised against
video game users along the personality dimensions of socialvideo games is that frequent playing negatively affects school

In a study that attempted to measure aggressive thoughts
Calvert and Tan examined the effect on 36 young adults of
participating in versus observing a virtual reality game (26).
They concluded that physiological arousal and aggressive
thoughts increased more for those who participated directly
in the virtual reality game than for those who observed.
Having aggressive thoughts after playing video games does
not necessarily translate into aggressive behaviour. In the first
of 2 studies with basically the same population, Graybill and
others found that children (6 to 11 years old) exhibited more
assertive fantasies after playing violent video games (27). In
the second study, Graybill and others used a push-button
apparatus to measure aggression after playing violent and
nonviolent video games. No significant differences were
detected (28). Another study using a behavioural design (role
playing) also concluded that the aggressive content of the
video game did not affect subsequent aggression (29). Thos
investigators also observed that there was no difference be
tween males and females in levels of aggression after having
played a video game.

Psychopathology

The possibility that video game play may harm the emo-
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performance. The findings in this area are limited and mixed.  4) Psychopathology is not associated with playing video
For a sample of 234 fourth-, fifth-, and sixth-grade students, games. There is no personality stereotype of a frequent video
Lin and Lepper studied the relationship between academicgame player. Video game playing may be a useful means of
performance and video game play (35). Teachers were givencoping with pent-up and aggressive energies. The research on
7-point Likert-type scales to rate academic performance andthis subtle topic is minimal.

various behaviour variables of the students. The study re-
ported a small but statistically significant negative relation-
ship between arcade game use and teachers’ ratings of mat
ability and general academic competence in boys. There was
no relationship between home game use and academic per-

5) There is no clear causal relationship between video
ame playing and academic performance. The research on
is topic is sparse and contradictory.

6) Video games are useful for many different purposes

formance. Creasey and Myers examined the relationship beincluding job training and management of mental illness.
tween school performance and video games from an entirelyAdditional research is needed to explore novel uses of this
different perspective (36). Using questionnaires with 64 ado- technology further.

lescents, they assessed if new video game ownership influ-
enced academic activities. As expected, children with a new

video game initially spent a great deal of time playing, but
their frequency and duration of play with the game dimin-
ished over time. Comparing the periods before and after
ownership, they found that owning a video game system did
not influence children’s homework habits or grades in math
or English. The group of children who did not own a video
game, however, demonstrated higher math grades overal
than did the game-owning group. To account for this differ-
ence, the authors surmised that families in which children are
more serious students might also be predisposed againg
purchasing a video game system. The previously mentioned
study by Dominick also concluded that school performance
was not significantly related to video game playing (18).

Conclusions

Clinical Implications

* Playing video games is associated with seizures and short-term
aggression.

¢ Playing video games is not associated with psychopathology or
academic performance.

* Video games are used in many different fields such as joh
training and therapy for the mentally ill.

Limitations

¢ The number of well-conducted research studies in this field ig
small.

* The reliability and validity of the procedures used to measure
aggression are questionable.

* Research into the long-term effects of playing video games is
lacking.

In spite of the studies about the alleged negative effects,
there are many people who support the use of video games.
The US Army uses video games for the training of haage
coordination (37). Within the field of mental health, video
games are useful for assessing and managing schizophrenia-
(38). Video games can equip children with computer-related
skills for the future because they give children access to “state 4,
of the art” technology. In summary, although the research
remains preliminary, it appears that video games influence >
players in the following ways: 6.

1) The physiologic response of playing video games is 7.
similar to mild-intensity exercise but does not provide enough

. . . X 8.
aerobic stress to improve physical fitness.

9.
2) There are 35 case reports suggesting that playing videoio.

games can induce epileptic seizures in susceptible children.

The most effective treatment is abstinence, though some*
children may need medication. 12.

3) The majority of the studies show that children do 13.

become more aggressive after either playing or watching a
violent video game. All of the studies used a short-term
follow-up time period, however, and the reliability and valid-

ity of the procedures used to measure aggression are question's.
able. Research into the long-term effects of video game

playing is needed.

14.
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Objectif : Fournir aux professionnels de la santé mentale une analyse a jour de la littérature consacrée aux effets

des jeux vidéo sur le bien-étre des enfants.

Méthode :On a mené une recherche informatisée de la littérature, grace a MEDLINE et PSYCHINFO, portant
sur tous les articles rédigés en anglais de 1966 a 1996. Les diverses études sont réunies dans différentes sections.

Résultats :Les jeux vidéo sont liés a divers effets physiques, notamment une augmentation de la vitesse du
métabolisme et de la fréquence cardiaque, des convulsions et des tendinites. Les jeux vidéo peuvent entrainer un
comportement agressif, surtout chez les jeunes enfants. Aucune relation directe n'a été établie entre la psycho-

pathologie ou le rendement scolaire et les jeux vidéo.

Conclusions : Les jeux vidéo provoquent certains effets indésirables, mais ils constituent aussi des oultils
d’'apprentissage précieux. La recherche sur le réle des jeux vidéo est insuffisante. Les données sont également
limitées par I'absence d’étude a long terme et par des constatations incohérentes.
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