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core symptoms.

The aim of this meta-analysis study was to examine the effectiveness of exercise interventions
on attention-deficit hyperactivity disorder (ADHD) pertaining to cognitive function such as atten-
tion and impulsivity in children. A comprehensive literature search was conducted using data-
bases including Korean Information Service System, DBpia, Research Information Sharing Ser-
vice, and National Assembly Library from 1995 to 2014. Search terms included ‘ADHD’,
‘physical activity’, and ‘sports’. Standardized mean difference and 95%
confidence intervals were calculated, and the heterogeneity of the studies was estimated using
Q statistic. That is, these results revealed that effectiveness of exercise groups was higher by ap-
proximately 32% compared with control groups. Eight studies (n=150) satisfied the inclusion
criteria. The meta-analysis suggested that exercise has a moderate to large effect on core symp-
toms involved in attention [effect size (ES)=0.93] and impulsivity (ES=0.92) in children with ADHD.
The main findings indicate that exercise, based on several types of exercise intervention, appears
to be effective for mitigating symptoms such as attention, impulsivity in children with ADHD.
From this perspective, exercise might be an effective adjunctive therapy for enhancing the effects
of medication in children with ADHD. Future study related to exercise effect on ADHD symptoms
is required in order to understand the specific evidence of relationship between exercise and
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Total 263 screened for

- 202 identified through RISS
- 14 identified through KISS
-31 identified through NAL

- 16 identified through DBpia

—>» | 94 removed duplicated-study

Excluded (n=139) because :

- 49 did not study exercise
i as an infervention
- 38 study involved in art,
169 screened }—) music, dance

- 21 study involved

in pharmacology

-20 was not related to ADHD
-8 was case/survey studies

Excluded (n=22) because :
Y - 19 did not include control

-

‘ 30 screened condition

-3 was related to animals

(rats) testing

Y

‘ 8 in meta-analysis ‘

Fig. 1. Flowchart for the selection of studies. RISS : Research In-
formation Sharing Service, KISS : Korean Information Service
System, NAL : National Assembly Library.
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Table 1. Summary of characteristics of ADHD intervention studies
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Table 2. ES of attention variable according to ADHD exercise in-
tervention

Study (year) ES 95% Cl Std. error
Lee (2011)® 0.27 —-0.87-1.40 0.58
Jung and Choi (2014)" 1.24 0.46-2.03 0.40
Cho (2012)* 0.42 -0.72-1.57 0.58
Shin (2009)%” 1.86 0.81-2.90 0.53
Kwon and Chun (2009)% 1.50 0.22-2.78 0.65
Han (2009)% 0.56 —0.60-1.71 0.59
Cho (2011)® 0.42 -0.72-1.57 0.58
Cho and Han (2012)% 0.89 0.24-1.54 0.33
Total 0.93 0.59-1.28 0.17

ES : Effect size, Std. error : Standard error, ADHD : Attention-
deficit hyperactivity disorder, CI : Confidence interval

Std diff in means and 95% ClI

Lee (2011)2 [
Jung and Choi (2014) .
Cho (2012)24 —_—t
Shin (2009)2 —
Kwon and Chun (2009)2¢ —
Han (2009)27) R S
Cho (2011)® —_—
Cho and Han (2012)» —i—

<

—4.00 —2.00 0.00 2.00 4.00
Heterogeneity : chi?=7.62, df=7 (p=0.37), 1>=8.08%

Fig. 2. Effect size of exercise on attention symptom. Cl : Confi-
dence interval.
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Table 3. ES of impulsivity variable according to ADHD exercise
intervention

Study (year) ES 95% ClI Std. error
Cho and Han (2012)% 0.55  —0.60-1.70 0.59
Kwon and Chun (2009)% 1.70 0.38-3.02 0.67
Han (2009) 091  -0.28-2.10 0.61
Cho (2011)® 070  —0.46-1.87 0.59
Total 0.92 0.32-1.52 0.031

ES : Effect size, Std. error : Standard error, ADHD : Attention-
deficit hyperactivity disorder, CI : Confidence interval

Std diff in means and 95% ClI

Cho and Han (2012) 74.7
Kwon and Chun (2009)26 |
Han (2009)27) .
Cho (2011)® | .
—4.00 —2.00 0.00 2.00 4.00

Heterogeneity : chi*=2.17, df=3 (p=0.55), ’=0%

Fig. 3. Effect size of exercise on impulsivity symptom. CI : Confi-
dence interval.
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