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The Effects of the Neurofeedback training on the General health
status, Mental health and problem behavior, and Brain function
quotient among High school students
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Abstract Morbidity, mortality, mental health and problem behavior appears to be high in adolescence, but there
is no proper intervention. This quasi-experimental study examined the effects of the neurofeedback training on
the general health status, mental health and problem behavior, and the brain function quotient through structured
questionnaires and brainwaves of 11 high school students (experimental group 5, control group 6). The study
was conducted at I high school in Seoul from September to December, 2012. The subjects participated in the
neurofeedback training twice a week for a total of 20 sessions by trained researcher. The data was analyzed
using paired t-test or Wilcoxon signed rank test depending on the normality using SPSS 20.0. Significant
improvement was observed in the emotion quotient and stress resistance quotient (left, right) among the brain
function quotient, but not in the general health status, mental health and problem behavior.
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1.4.2 7|5 X|$=

1]7]% A]4(brain function quotient: BQ)+ Table 13}
ol, ulo] Zhy Al UL R4, Folel, AEee x
Mok ARAAAL Al AR A Rself
regulation quotient: SRQ), & o ZAAHAAEE & 4
@l ZF 9] x]4>(attention quotient: ATQ), ]| T =S
Uehfl= 29 B/ A 5 (activity quotient: ACQ), 44|
bz Bebgel FY ARE et AAAS
(emotion quotient: EQ), W% 27 Q210 & 25t 8-
A, ZAA 2B A HEE gofshe - AEHA A
B} R]4>(stress resistance quotient: SQ), Fx|e} -x|o]
d AHE Tetsle FHE HFPAG(correlation
quotient: CQ), W= A& 7|§ro & Fgsto] H7]5 4

£ Wl F= HA|4(brain quotient: BQ)7} {lTt. ©]
B3 W71 Al B4 Hutel A7 R, s 7
o Mg FFHOR N LYo =N Wrk Aol
T geHoR dAe] Wl AR eRdcIs)

[Table 1] The Brain Function Quotient

Brain function Mean
SRQ Autonomic nervous system control
ATQ (L,R) Attention, alert
ACQ (L,R) Brain activity
EQ Emotion balance
SQ (L,R) Physical, mental stress resistance
CQ Brain correlation
BQ Brain total function
2. BE

s AT 2A%E 2 =7l Al

HA G FHS Slat fAE ATtoln, Holxt
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[Table 2] Research Design

Pretest | Posttest | Pretest | Treatment | Posttest

Con. Ci C
Exp. E; X E>

Con: Control group, Exp.: Experimental group

2.2 A7 hA

£ 9I50) AR 2012 9 12974 A2
AR 1 s ske] Afeh 31 wEeHel, g
o mAmAe] T Shyet AT FNE B A7
of AP ol st A4S WOEA Shc). el 8]
L mmol ojoh sy AwE F ohx 119

GubA A7 Ware 5{16]0] 7HdEE 36-Item
Short-Form Health Survey (SF-36)2 Han S[17]0] Y
gt =t A sl WA 4ske] S45k3iT). SF-36
2 AAA A7+4F(physical component summary: PCS)
Q1 AlA|A] 7]5(physical functioning: PF), AA|Z H&HA|
BH(role limitations because of physical health problems:
RP), £3(bodily pain: BP), ¥ul2] 7A7}(general health
perceptions: GH)X} AA1% Z7}<=Z(mental component
summary: MCS)Q] &-2(vitality-energy and fatigue: VT),
AF3]4 7|%(social functioning: SF), ZH42 o&A|st
(role limitations because of emotional problems : RE), &
A177H(mental health: MH)2] & 36525}0 2 JLA o] Qich

SF-36-2 3 3%, 53 2AES A== §Hbh,
2 dteMe g
(QualityMetric Inc., USA)S. & H4glslqict =9 7j
I FA] AR AEPCS) T gA1A] AAE(MCS)
9] Cronbach's a= z}Z} 959} 930|Qic}.

Norm-Based  Scoring

232 Mg A ENYS
g7 W EAEES Ahn F{18]0] 23 HAEA]
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AT AR AR ad YUY U BAYE A
¥ 2 2 Z|(Adolescent  Mental
AMPQ)E Kim F{19]0] 7] HAE7|Ql 1L
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g2 SAskith A2 AAYE &
A, 7VE2A, AAEAE Z3eke 18539 WSt
Al(internalized problem: INT)Q} H|3YEA|, 9] 3Y=,
ofehdE sk 13739 QASt EAl(externalized
problem: EXT)Z & 315802 1A% o] Qlch
AMPQ= 57 2|AEA] Hr g Sush, 3o =5
5 A% 4 AT A880] =2 YvFith

AMPQ9] Cronbach's o= .850|2ITH19].

Problem  Questionnaire:
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2.3.3 47| X%

75 A TEEAITEE Aol Al At w2
T =l A A#)(Braintech Corp., Korea)] k|a} 47|22
AR 2 chamnele]l O3 Mot 24 T, GEGAEL
Aol A] At vl $AZEIROR Basr

2 AT AT B A4 SYETE A X
29| Fohg Wah 24 0 g S72A, R &
W uoh 24 7|52 28T 5 e HEBE o}
Huk &4 dAgtolA AlFErt YFEH GRASS system
(USA)Z}2] A3AI=7F 916 (p<.001)©]T}H20].

wio] BgE Wiy AsE AlzAEEAs
(SRQ), &9 FYARATQ), #-9- BAPAIF(ACQ),
AAEQ), F-§- 2EH A AFAR(SQ), & =P
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o

B oA £=3% 2EE SPSS/WIN 20.0 X2 72
& olgalich dhahel ke S4u BA4 AAe
NEBA P vest 2, AT BIEL 4o At 2
#3}o] Shapiro-Wilk test2 HEAISFQICh F35F, Al
2o a3 AFL A B ulg} paired t-test@}
shick. A=el £A44
Lolg=ze p< 052 AAstAL: 1|3 AR A
ARt dER fgRAS s

O_A.,

iilzl

Wilcoxon signed rank test® -4

31 YEry =M o ST A

A7 dhgstel AubE 54 2 $IY AF 2w
(Table 1), elgAHe 58k 280 ojshy 1102 w
= b3k AFsta glglom, skl A2(=13), 7H8%
A(p=35). A p=66). BHLAH(-24)004] BT 5

skl

[Table 1] The Homogeneity of General characteristics

Category Con. | Exp. t p
Gender female 6 5 - -
Grade 2rd 6 5 - -
>middle 4 1
Academic record 1.66 | .13
<middle 2 4
>middle 4 2
Economics 98 35
<middle 2 3
Residence type |with family| 6 5 - -
Yes 2 1
Tllness 45 .66
No 4 4
Yes 6 3
Absence 1.37 | 24
No 0 2
All 6 5
3.2 Y 25
T 29 Ak A7, AN E EASE, =7
T NG APLARE A4 4] Zi(Table 2), YW

AR52 AAA AR5 BAA A4E, 2ol
Wl A AT BESA e Ao e

(p<.05). Y APARS JAAY 9 BAY s 22
WAEE ZA(p=.61, p=45)2 A3t ZA(p=.70, p=74)
RE At 2xsks A oR UEyTh

[Table 2] The Normality of General health status, Mental

health and Problem behavior, and Brain
function quotient
Category pre-test » post-test »
(M*SD) (M*SD)
- General health status
PCS 54.7+5.4 .00 53.0+5.2 71
MCS | 42.8£10.4 .00 44.3+10.8 .00
- Mental health and problem behavior
INT 9.0+5.1 .61 9.7+5.4 45
EXT 8.9+5.6 .70 8.8+2.7 74
+ Brain function quotient
SRQ | 72.3%15.6 73 80.7+21.7 .38
ATQ(L) | 37.7+13.5 .95 39.7£18.5 .35
ATQ(R) | 38.9£10.9 .96 39.3+8.2 .50
ACQ(L) | 43.7+12.0 .90 42.4+13.5 .04
ACQR)| 46.5t6.4 72 44.7£15.0 .01
EQ 76.8+3.1 35 77.3+4.5 .64
SQL) | 71.7+4.8 .56 73.5£15.0 12
SQR) | 69.7+6.4 37 72.1x14.5 .03
cQ 73.6+11.8 .60 74.6£19.0 .02
BQ 61.9+4.4 S1 62.8+7.0 .68
n 11 11

3.3 M 172 AB(YEHH HL+F)

olbE AZAZe AT BmslA] 9O TR Wilcoxon
signed rank test® A3t AN Table 3), AA|A A7}
Fp=18) 9 FAA AZrEp=47)2 7 o 1ol SA
42 Rt A S0k 1 12 71

el AEEel A9 APLARS] BAE Aol
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= Ut

]I
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[Table 3] The Comparison of General health status and Brain function quotient

Catesor Pre-test (M£SD) Post-test (M+SD)
gory Con. [ Exp. Con. [ Exp. P
- General health status
PCS 57.2+2.6 51.846.7 54.0+2.4 51.8+7.5 .18
MCS 472442 37.6£13.7 45.7£54 42.6+15.7 47
- Brain function quotient
SRQ 66.4+11.4 79.4+18.2 77.0+21.5 85.1+23.5 .13
ATQ(L) 32.0+15.1 44.6+7.9 30.4+14.4 50.9+20.3 .79
ATQ(R) 32.6%9.1 46.4+82 29.1+11.7 51.7+18.2 93
ACQ(L) 39.1£10.0 49.2+13.0 37.6+7.4 48.2+17.6 93
ACQ(R) 44.5+7.3 48.9+4.9 39.0+8.7 51.6+19.0 .37
EQ 67.4%5.1 72.6+7.3 74.8+4.2 80.3+£3.0 01"
SQ(L) 34.0+8.3 42.3+5.7 72.0+13.9 75.4+17.7 00"
SQ(R) 67.4%5.1 72.6+7.3 70.5+14.1 74.1%16.3 007
CQ 71.6+14.3 76.0+£8.7 76.4+15.7 72.5+24.3 37
BQ 59.3+3.1 65.1+£3.8 59.2+4.6 67.1£7.3 .59
Total (n) 6 5 6 5
"P<.05
3.4 H 271 AS(HAMHY LU EFNHSE) [Table 4] The Comparison of Mental health and Problem
AAAZ 9 EARES A HES Uehpaird e

ttest £AT ATH(Table 4), WAISF EA(G=65) % o Caegory [ o | Pt CGESD) [

Azt #A(p=94)7} £ 7ol BAROR Folgt o] con | B | Con | B
7} UrepA] ko) 714 2% 7]zbE]gde). 2euh AlEate] INT 6.7+4.411.8+4.8| 9.3+4.3 |10.2+£7.0| -47 | .65
785 UiAet A4 9 et EAE SAH R gagt EXT |7.244.0(11.0+7.0|8.3+23 |9.4%3.3 | 07 | .94
uhe o] At mE S7hE sk T o | 2 ] 0 )0

e
- 1 N
o . _/ x—
NEie=pasys

wl L NA N\ /

¢
<

e 7 ' [ = .
& =4 =4 e ] Z o o 3] 8
- - =< =< ©
Con, W 16,0% =5,0% =-10,58% =3, 9% -12,3% -0,5% 1,0% 4. 6% E. T -0,2%
Exp. 7.2% 14, 0% 11, 4% -2, 0% 5,5% 2.2k 4. 1% 2,08 -4 6% 318

[Fig. 1] The Comparison of Improvements in Brain function quotient
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