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Table 1. The Studies Analytical Criteria Factors and Framework
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Criteria factor

Standard contents

Research method
Research design
Purpose

Subjects

Data statistics
Dependent variables

Quantitative research method (except for the retrospective studies, retrospective study)

Two group studies (experiment and control group), done a homogeneous pre-test

Itis reasonable for research purposes should be revealed. It ie not about the machine advertisement.
It should be clear to Adults, youth and child and juvenile's classification and precise age categories
All sorts of figures, such as mean, standard deviation, t, f values, calculating effect size

Brain Quotient (Self Regulation Quotient, Basic Rhythm Quotient, Attention Quotient, Activity Quotient,

Emotion Quotient, Stress Resistance, Brain's left-right balance Quotient)
Brain waves (Theta, Alpha, Gamma, SMR, Beta)
Associated disorders and illnesses (ADHD, autistic spectrum disorder, Auditory, visual)
- Athletic performance abilities / the others (Stress hormone, Attention concentration)

Moderate variables

Experimental period, level of education, session numbers, year, published

Records identified through
database searching (n=3,271)

v

Additional records identifies
through other sources (n=200)

v

(n=3,256)

Records after duplicates removed

A

(n=496)

Records screened

Records excluded
(n=315)

A4

Eligiviity | [ Screening | [ Ientiication |

(n=181)

[

Full-text articles assessed
for eligibility

Full-text articles excluded,
with reasons
(n=124)

v

(n=57)

Studies included in
qualitatives synthesis

!

Included

(n=3)

Studies included in
quantitative synthesis (meta—analysis)

Fig. 1. Flowchart.
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Table 2. Risk of Bias Assesment

RoBANS (Risk of bias assesment tool for non-randomized studies)

Bias domain
Author's judgment The number of journal The number of degree The total numbers (%)
Selection bias High 20/26 11/16 31/42 (74%)
Low 6/26 5/16 11/42 (26%)
Unclear 0/26 0/16 0
Disturbance variable High 0/26 0/16 0
Low 18/26 9/16 27/42 (64%)
Unclear 8/26 7/16 15/42 (34%)
Performance bias High 23/26 14/16 37/42 (88%)
Low 3/26 2/16 5/42 (12%)
Unclear 0/26 0/16 0
Detection bias High 23/26 14/16 37/42 (88%)
Low 3/26 2/16 5/42 (12%)
Unclear 0/26 0/16 0
Attribution bias High 4/26 0/16 4/42 (10%)
Low 22/26 10/16 32/42 (76%)
Unclear 0/26 6/16 6/42 (14%)
Reporting bias High 0/26 0/16 0
Low 26/26 16/16 42 (100%)
Unclear 0/26 0/16 0
B71e] A= vt AtiTable 2). RoBANS 87 A3 A HBE] o] wlEREA < el Slal gt
WA =BolA] HlEY 9ol Hokw, ik A A W RS 3 BON A4 B4l Ak 29o] ) i
o sedre] vjolAlo} A3t 27 A] Fge] vjQlAA FR X IYS XS TPAFYALL AR Fojelo] 1
=0 W% (bias)S LERHCH A= vl - HESICH
4. HEREN 2) 57 24
| AR 2 A A v ate] A Brke Ak
1) A%
) 2% % A wepale] AE =Rl w WY oR A%,
2 vew gelo] wak B2 98 Lubar (199579 A AT Y olEAel tiet B4, M4 mat 7] Ak,
Othmer, Pollocke} Miller (200577 AT the- 3 72 ZZHQlo] Wk wle} ANOWA, 3PS 7%k & SioflA]
7bo]=(Neuro-Guide) ¢} Park (2005)2”01 RS & T el Al Sl ZREaE Relel] i) 1Y &

v o2 2 ko] ”‘74] R B\ B s A e
%«’L to]0] 3}9] 1EEA(sub-group analysis)-e S

o g9 34»« e 5 49, 9
9 HFY(Categorical) M It 14
M EH theat Aok w2 TEE SR 29 1
WO 8 ZIRIIHO) e XA Zl

Alestste] 29

25 Al

%

2

[¢]

A0
‘T

o

+

U—=

E AR

ARE fEebelal ERek o] I
Hedges$} Valentine (2009)¥¢] 51
Aol SHA sHSAT). wiREto =

7}37)(Hedge's )& AH&819IL), o] g d78e
SR A w0=71E Foke i d7se] avaslE
O] ke AL, A BE AR E v

e de T 7S SAe ARt 71

4

=

\1

e 9%

B ARBIG Y. mreto g B Aol 7j&e
oIt FAlo] tdfo] Auka 0w B el WeRL
AP0Ne Mg, w3 7] Yl BAA A% 5 o

o

o) Az B 9] vet B4 98k B4 Tl
CMA (Comprehensive Meta-Analysis) Version 2 271
W olgsigir



it
i
r)v
o,
Mo
A
i)
M
Mo
o)
3
Lo
i
i1t
>
)
fob %2,

>
i)
[
c
o B
=
|
2R
» “OF
2
r& O_>le
T
tlo [Ijﬁ
o}ng o
Y
N

>
D
flo
)
S
S
rH,
1o
r

Md
il
1o
¥
1
Fd
¢

ekt S A

X 28 o] e ol gl

|
r
&
DO
Ns
()
1)
rE ok
_}E —
Moo 4

[
el
[>
i)
0
r
Md
>
o
r’l
>
ek
oL Mo
O o

0% ¢
re

o

1
i)
<
(s
o =
L2
o X
N
o
1o
o

ok
O
o C'lﬂ d

A A7 199, 319] =k
X5 758, e s A gl oLt ol

¢
MHd
—
w
f’l
o,

==
g,
Iyl
1=

4
= oA
N of
@1 -
(o]
= 0
DN
tlo &
tlo
5=
ok

ox,
ok
ok

2
A
=,
rE
2
>
ook
re
-
o,
S
=
i
)
r
2|
il
ot r
Y
C
= 2o
>,
2

]

!
S~

o o
e

o ox
o,

Hd

A& 3

N
i,

Q. q
o,
r

4 o

_c|>_}:
ek
Ol'

2
fo

X

&

~

il

2,

[

sk

[0'e}
_EL
ki
2 o
T o
PN
.
=] oX
LI
ok

o et
MN
s
>
[
R
ox
ok
i)/,
N,

B
e

£

124 A|LJste], 3 42

=2 26, B 1679 =R W S 9

do &2 >
r

i

=

MJ Cheong, EY Chae, HW Kang 161

dpgos AgelEEk ofF Fhsle] SbA ghe B

H A ARSI = dRr7|R sk EIE AlA
ok 39HS AQ] % 3HS o]-golo] HERRAS: AAJSHTt:
2. MYE Aol EX

HEREAS 23 A0 A WIS AR ARl
=5 42WO] EAS B9 AV A EH Table 2, 37}
At WA Ae] dHbA EAoA ARES Sl

38%, SkeA] =20l 26Mo=® HH| 9]

71813 e 20089 H53] Al oM 9] =22 7
- 201549 40| UEE QI o HO] THAARE 9 =
0] A= 40~50%0] 6HOoR 7 Horon hea|o
45 30~404o] 159, 40~50:29] 79= 8HOoR 2641
T IER ol ARSI S SheA] 9] 9= 50~
00+ o= AR A= SABHA eislth. &2 9
2~397} 3kEA] A5- 21 39t 131eR dikeE At
Aptgen, o7l e 79 30~409717F 10
H oefe] B¢ 7HOR VMY B2 g HERiolt: A9
AR 71l A viel o] AT} tlade
A7gRE AFGiet miAfo s A7 4230 A 5 3wt
of IielolA 7ML 27 7E ARSI AgE 42
A =0l Tt Al 42 Table 3~ 501 AAT3HA
k.

1o

¢

Table 3. The Journal and School Distribution of the Studies Using Meta-analysis

Journal name The number of studies (%) University The number of studies (%)
Journal of the Korea academia-Industrial 12 (46%) Pusan National university 5(31%)
cooperation Society
Intellectual disability research 2 (7.6%) University of Buddhism 4 (25%)
Neurological rehabilitation treatment 2 (7.6%) Venture University 2 (12%)
The others 10 (38%) Yeungnam University 2 (12%)
The others 3 (19%)
Total 26 (62%) Total 16 (38%)
Table 4. The Number of Studies Yearly
Year 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Journal - - - 1 - 2 1 4 4 4 5 3 1 1
University 1 - 1 - - 1 2 3 2 2 4
Total 1 0 1 1 0 2 1 4 5 6 8 3 3 2 5
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Table 5. General Characteristics of Analyzed Researches

D Authors Published Depgndent Subjects  Treatment Control T".”e Session T"t?' Quicome
(year) variables (min.) weeks session measure
1 Jang (2009)  Published Brain Norm. 30 30 20~30 3 Above 60  Neuro harmony
Quotient
2 Baik (2008) Published Brain Norm 15 15 20~30 3 30~40  Neuro harmony
Quotient
3 Weon (2013)  Published Brain Norm. 5 6 40~50 2 20~30  Neuro harmony
Quotient
4 Ahn(2011a)  Published Academic Norm. 25 25 40~50 2~3 40~50  Neuro harmony
achievement
5  Kim (2015) Published Affection Patients 24 24 30~40 3 Under20  Neuro harmony
6 Baik (2011a)  Published Brain Disabilities 25 14 40~50 2 Above 60  Neuro harmony
Quotient
7 Song (2006)  Published Stress Norm. 18 18 30~40 3 Under20  Neuro harmony
8  Weon (2008)  Published Brain Norm. 33 29 30~40 3 30~40  Neuro harmony
Quotient
9 Baik (2011b)  Published Brain Norm. 26 26 30~40 2 Above 60  Neuro harmony
Quotient
10 Ahn (2011b)  Published Academic Norm. 30 30 40~50 1~3 40~50  Neuro harmony
achievement
11 Lee (2008) Published Brain Norm. 17 18 30~40 3 30~40  Neuro harmony
Quotient
12 Byun (2011)  Published Brain Norm. 15 15 30~40 2~3 20~30  Neuro harmony
Quotient
13 Ahn (2010) Published Brain Norm. 26 26 40~50 1~2 30~40  Neuro harmony
Quotient
14 Baik (2010) Published Brain Norm. 20 20 30~40 2 Above 60  Neuro harmony
Quotient
15 Baik (2009) Published Brain Norm. 24 24 30~40 2 Above 60  Neuro harmony
Quotient
16 Baik (2007) Published Attention Norm. 25 25 40~50 2~3 30~40  Neuro harmony
17 Lee (2010) Published Fatigue Norm. 17 18 30~40 3 30~40  Neuro harmony
18 Youn (2012)  Published Brain Alzheimer 5 6 30~40 3 Above 60  Neuro harmony
Quotient
19 Kim (2009) Published Brain waves Intellectual 10 10 30~40 3 30~40  Neuro harmony
disability
20 Park (2012) Published Exercise Intellectual 5 5 40~50 3 20~30  Neuro harmony
performance disability
ability
21 Yu (2008) Published Brain waves Intellectual 12 12 30~40 3 30~40  Neuro harmony
disability
22 Jeong (2004) Published Exercise Norm. 4 4 10~20 2~3 20~30  Neuro harmony
performance
ability
23 Ahn (2009) Published Brain function ~ Norm. 24 24 40~50 3 Above 60  Neuro harmony
Quotient
24 Koo (2006) Published Brain waves Norm. 6 6 30~40 5 30~40  Neuro harmony
25 Kim (2010) Published Brain waves Alzheimer 5 5 30~40 5 20~30  Neuro harmony
26 Jung* (2012)  Published Exercise Stroke 14 16 30~40 5 30~40  NeuroCompSystem
performance
ability
27 Seong (2011)  Unpublished  Attention Norm. 15 15 10~20 3 20~30  Neuro harmony
28 Rhee (2011)  Unpublished  Brain Norm. 38 38 40~50 3 30~40  Neuro harmony
Quotient
29 Yoo* (2009)  Unpublished  ADHD ADHD 19 19 30~40 2 30~40  NeuroCompSystem
30 Ryoo* (2015) Unpublished ADHD ADHD 8 8 40~50 3 Under20 Laxtha Inc.QEEG4
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Table 5. Continued
D Authors Published Depgndem Subjects  Treatment Control T".”e Session T"t?' Quicome
(year) variables (min.) weeks session measure

31 Yu(2011) Unpublished  Brain Intellectual 5 5 40~50 3 20~30  Neuro harmony
Quotient disability

32 Han (2014) Unpublished  Cognition ability ADHD 10 9 30~40 3 Under20  Neuro harmony

33 Kim (2014) Unpublished  Brain Norm 30 30 40~50 3 30~40  Neuro harmony
Quotient

34 Jeon (2015)  Unpublished  Brain waves Autism 9 9 30~40 3 Under20  Neuro harmony

35 Seo (2015) Unpublished  CCTI-2 ADD 9 9 20~30 3 20~30  Neuro harmony

36 Lee (2010) Unpublished  Digit Span Intellectual 7 7 30~40 3 30~40  Neuro harmony

disability

37 Byun (2010)  Unpublished  Brain Norm. 15 15 30~40 2~3 20~30  Neuro harmony
Quotient

38 Choi (2003) Unpublished  Cortisol Norm. 1 1 50~60 5 Above 60  Neuro harmony

39 Youn (2013)  Unpublished  Brain Auditory 30 30 40~50 2 30~40  Neuro harmony
Quotient difficulties

40 Jang (2001)  Unpublished  Exercise Norm. 4 4 10~20 4 40~50  Neuro harmony

performance
ability

41 0Oh (2013) Unpublished  Brain Norm. 29 29 40~50 2 30~40  Neuro harmony
Quotient

42 Park (2015) Unpublished  Aggressive Norm. 30 30 50~60 1 30~40  Neuro harmony

*Articles using meta-analysis.

Table 6. Validation of Homogeneous & The Effect size and Results of Research Disposition (The Moderated Effect Size)

Model N K ES(g) SE +95% Cl Qs(df) p P
Random 3 33 540 195 159~.922 12.338 .002 83.790
K ES(g) SE +95% Cl p Qs(df) p
Time 15 23 865 122 627~1.103 .000 8.862 (1) .003
(minutes) 30 10 382 107 171~.593 .000
Sessions 2 10 545 145 260 ~.829 .000
per a week 3 13 865 122 627~1.103 .000 11.615 (2) .003
5 10 186 160 127~.499 243
Total session 30 10 382 107 A71~.593 .000 8.862 (1) .003
numbers 40 23 865 122 627~1.103 .000

N: the number of the study, K: effect size numbers of each study, P Heterogeneous of the effect sizes, +95% CI: fidence interval, Qg: The difference
verification between groups, ES(g): effect sizes, SE: standard error.
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Fig. 2. (A) Forest plot of session times (minutes). (B) Forest plot of the number of sessions per weeks. (C) Forest plot of total session number.
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