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Purpose: The purpose of this study was to identify the effects of brain-wave biofeedback training nursing intervention
(NFT) upon enhancing self-regulation response in adolescence with emotional behavior problems in school. Methods:
A quasi-experimental design was conducted. The participants were assigned to the experimental group (n=24) or the
control group (n=24). The experimental group additionally received NFT. The NFT was conducted 10 sessions for 30
minutes per session with the band reward and inhibit training which matched their Quantitative Electroencephalography
(QEEG), participant’s demand and chief complaint. Data were collected with QEEG and heart rate variability (HRV)
in physiological response, self-efficacy in cognitive response, depression in emotional response, impulsivity and delay
gratification in behavioral response of self-regulation. Results: The general characteristics and the pre-test scores of
two groups were all homogeneous. The experimental group was reported to be significantly higher in QEEG home-
ostasis, HRV homeostasis, self-efficacy, and delay gratification than the control group. The experimental group was
reported to be significantly lower in depression and impulsivity. Conclusion: The results indicate that NFT using brain
cognitive neuroscience approach is effective in enhancing self-regulation response. Therefore, this nursing inter-
vention using brain cognitive neuroscience approach can be applied as an effective self-regulation nursing intervention
for adolescents with emotional behavior problems in communities for adaptive life.
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Figure 1. Study framework of cognitive neuroscience approach with cybernetic process model of self-control.

B AT ST B m
dokel A7RAS AT, 434, WU A Aeh 3T
Al o]H3t E 2o Hqudl & AHE|E ukgit) H)
Qs g0 2elo] 0sHA o ﬂt AL s Te
Aegsteich el d AEe Al Huk Pt FH WEA o
2 913 229 EA o] oj2 S} AT IS B7Hek B, Al
A 8712 B9 71 5 FUsHA WKt

HA71Z AHBEAE AN TR A 3
Qo= PAYERA B A 02 ek, 249+ /)5

Aol T3t A8 Al

e

i

& neislete] 0 Bégo] SYTolth AYVIES HAY
SHYLA A ALFo) G S, A2tk B2 o) 2
A7 AV ao] G SHY, A Mo Batste] 34
S W gl 5P, AR ) QF oIt 7177 AR B,
S1437] 2 0l141 1Q80 U] 30 2 ke 514, Mt s B oF
& g3 Sl

B2 37]= G*Power 3.1.6 L2 733 A5} independ-
ent t-test, )52 05, ¥} vo] @ )= ] ek A} A
AE BT 073[12], BHE 80, hEAHS AT 0f 3
T H 4 B2 2740l gl oL, HEE 10%E Tefste]
22 3548 S 27| = sttt A2 H 627
F M7zl wet 7HE ASStel HER O 2 AHZ 27T,
2 28 EE Tk STl At e ofeie
o2 FEo] Folg ARe BT 29, AT 24} 2750] Tl

B

SHA 3t A 19, 2 3%, A A A 2445
Bk g2t 19& Al lste] 25 ojxe A 2483 o

24t 24 o] it (Figure 2).

3.9

1) A A FZ-EA| T4+ A (Adolescent Mental Health and
Problem Behavior, AMPQ-III)

Jung S{210] oJ3} A E A, LS R15]014 57 - gk
3t AMPQ-IIIS &-8351o] TAIZS AEsIth 2 =12E=6
MY Zoto] AFPS EL Ao 2, 263530 2 1HEE 57H
MR o] T8k} 62802 47 Likert 2 o], 58HELE] 61H &
WA, 639 BRFE o, ‘of] 2’ A2 2T SAA
BEHAA Aepel, ATl S Takelo] Bl
' 02 BREch Il d’“ Z1~23 Y2 314 o]
A}, oJ8HAE 33 o), T1~313 EhALS 337 o4}, oftay
2317 oliolch, ERAE A BYE 1ol AT =}
TZEPG = F AP on[2], Cronbach’s a &= .880]%]t}.

2) A3} vh(Quantitative Electroencephalography, QEEG)

we] 71 A3eel F417]e] QEEGE 24at] 93l 2A
10-20 A=o] H2E o] Ql= Z X} (Electro-cap electrodes,
Mistar Co. Ltd., Saint Petersburg, USA)E 21831 &, | u}=
E£7](EEG-201, Mistar Co. Ltd., Saint Petersburg, USA)E 0]
g3}od Ml AS Ao Hhe Sl 24T nks 12
7to]=(Neuroguide, Applied Neuroscience, Inc., Florida,
USA) =2 1348 o]-g3te] 3} o)t (Z-score absolute

Vol. 32 No. 3,2021 257



ﬁ
Ho
Ral

Enrollment

Assessed for eligibility (n=62)

Excluded (n=T7)

" Not meeting inclusion criteria (n=7)

| Allocation )

Allocated to experiment group (n= 27)
" Received intervention (n=27)

l | Follow-Up | i

Allocated to control group (n= 28)
" Did not receive intervention (n= 28)

Lost to follow-up (n= 1)
Discontinued intervention (n= 2)

l | Analysis | i

Lost to follow-up (n=3 )
Discontinued intervention (n=0)

Analysed (n=24)
" Excluded from analysis (n=0)

Analysed (n=24)
" Excluded from analysis (n=1)
: Inappropriate date

Figure 2. Research flow diagram of this study.
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Figure 3. Process of goal-directed strategies by Cybernetic Process Model of self-control for neurofeedback nursing intervention.
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Ak thAre] vje) Sdlo] ntel 4] 1020 AFHL 712
o2 A BAE Adalgich. 24 10-20 AL w2
955 §71 4, 42 sk S Apo] A )] 10%8-20% 7
© 2 vjEE o] vkE AL oJu|dtt}t. Win EEG softwareo] o
AR} A d e Ao A E AR B B SRR Al
Skt charRte) o 18 A58 F71EHEE H2 A (Ten

260  jJournal of Korean Academy of Community Health Nursing

20, Weaver and Company, Aurora, USA)S AMg-31e H2}
Sk3ict 1971 A'd A=9] A 255 kQ olstE f-AI5t
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3} %I} (Table 1).
2. ot HHO| U EWEH S FX &1t

1) 23t =} /44

HEth= 7E35A4) F, T304 AR 0.912£0.99 Zhagh it
W, 2 F71ste] Afdo] gixatEt Aol 2t
A 27}t THU=87.50, p <.001). T4o]| A] AL 0.83+1.13
Ao by, g 27-E F716to] Aol 2 E ot A
o] fo5tA F7FeFATHU=145.00, p=.025). FzolA| A g
£ 0.57+0.93 743 g, 2T F718ke] Agdto] gi=
wHTh ol o5t S8 tHU=106.50, p=.002).
Czol| A AFFL 1.20+1.31 7, R L 0124117 T4
sto] A to] g2t A4 o F-9sHl S8 lThU=
140.00, p=.018). Pzol|A] AL 1.11+£1.03 74, 2L
0.02£0.77 Zrasto] A to] 2Rt /g o] o5k
2718 EH(U=107.00, p=.002). Yu}ut= 71354 & Fz A
HollA AT 0.79+1.20 F7}skar, 2t asto] A
dato] dxtitt Aol f2aHAl F71skATh(U=110.00,
p=.020). Pzoll A] A2 1.00+1.63 Z7}8t 1L R 2L A
ato] A to] 2Rt A4/ o] F-2JsH st thU=
138.00, p=.016). SMRu}= 7tE 2R & C4 2| -l A AP Z
20541062 71130, RS Zashe] Agto] gz
THTE o] Fo5HA F7FHATHU=124.00, p=.006). Cz
oA AP ZL 0.95+0.95 Z7}5lgon, g 2FL 0.13+1.24
Z7ksto] Adto] xR o] f2JsH| S7FHS
th(U=154.50, p=.044). T H|Efut= 7HEFA)] & Fzoj| A A g
-2 0.89£0.95 4%t Bhd, 27t S7Fste] Ag ol of
Z7HT o] F-98HA F7HsHrtHU=88.50, p <.001).
Czol| A A2 1.3410.59 45}kl th2at-2 F7hste] 4
o] 2Tt} o] foJstA F7FstATHU=18.00,
p<.001). Pzo| Al AL 1.31+0.55 ZastgoH, g2
20.07+£0.41 ZFasho] Aol v 2 H o} g/ o] 28t
A 27} THU=13.00, p <.001)(Table 2).

2) HHhHo|=

7+3 2R &, SDNNL A3 2of| A 26.05+36.30 ms =
7F 2ol A Zaste], Aol 22 f95H
278k Th(t=3.52, p=.011). ZtZZA &, AP+ HF=
153.10%340.62 ms” 27}, 2o A Zashe] AdFo]
ZZE T} Gol5lA 2718 tht=2.93, p=.005)(Table 2).
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Table 1. Homogeneity of General Characteristics and Variable related Self-regulation Response between Experimental and

Control Groups (N=48)
. . Exp. (n=24) Cont. (n=24) .
Variables Categories x“orUort p
n (%) n (%)
General Gender Female 9(37.5) 1(45.8) 0.34 .770
characteristics Male 15 (62.5) 13 (54.2)
Age (year) 14~16 18 (75.0) 6 (66.7) 0.40 752
17~19 6 (25.0) 8(33.3)
Religion Yes 11 (45.8) 4 (58.3) 0.75 564
No 13 (54.2) 0 (41.7)
Smart phone addiction Yes 5(20.8) 8(33.3) 0.95 517
No 19 (79.2) 6 (66.7)
Living with family Parent 18 (75.0) 6 (66.7) 0.40 752
No-parent 6 (25.0) 8(33.3)
Economic level >Medium 8(33.3) 3(54.2) 212 244
<Medium 16 (66.7) 1 (45.8)
Academic achievement >Medium 7(29.2) 0(41.7) 0.82 .547
<Medium 17 (70.8) 4 (58.3)
Satisfaction with friendship Satisfaction 13 (54.2) 10 (41.7) 0.75 .564
No satisfaction 11 (45.8) 4 (58.3)
Satisfaction with school life Satisfaction 9 (37.5) 1(45.8) 0.34 770
No satisfaction 15 (62.5) 3(54.2)
Self-regulation ~ Physiological ~QEEG ! Theta
response response T3 1.66+0.50 1.59£0.90 226.00 741
T4 1.41£1.00 1.17£0.69 215.00 .554
Fz 0.97£1.00 1.04£0.71 208.00 450
Cz 1.56+1.09 1.23+0.90 200.50 351
Pz 1.6810.45 1.4010.48 169.00 .093
Alpha
E3 -0.57+1.48 -0.21£1.13 201.50 .363
F4 -0.09+£1.29 -0.06+1.03 235.50 915
Fz -0.28+1.33 -0.24+1.03 195.00 .288
Pz -0.47+1.46 -0.21+1.05 213.50 532
SMR
C3 -0.12+0.97 -0.27+0.94 226.50 .750
C4 -0.07£0.95 -0.12+0.96 232.50 .859
Cz -0.35£0.90 -0.52+0.93 204.50 401
High-beta
Fz 1.6740.80 1.30+0.46 192.00 254
Cz 1.67+0.51 1.56+0.44 223.00 .869
Pz 1.70+0.38 1.71+0.39 235.00 .906
HRV SDNN 62.11+11.81 70.66+26.15 -1.44 158
HF 188.401t138.64  249.36+142.47 -1.45 154
Cognitive Self-efficacy  Total 42.38+3.32 43.60£4.32 -1.07 294
response
Emotional Depression Total 12.08+1.32 13.20+2.42 -1.85 .075
response
Behavioral Impulsivity ~ Total 68.08+£12.23 66.45+10.80 0.47 .644
response Delay Total 119.25+7.27 118.25+6.60 -0.30 790
gratification

Cont.=Control group; Exp.=Experimental group; HF=High Frequency band; HRV=Heart rate variability; QEEG=quantitative electroencephalography;
SDNN=Standard Deviation of Normal to Normal Interval; SMR=Sensory Motor Rhythm; TMann—whil%ney U-test.
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Table 2. Effects of Responses of Self-regulation between Experimental and Control Groups with Eye Open (N=48)
) ) Pretest Posttest Difference
Variables Categories Group Uort p
M=SD M=SD M=SD
Physiological QEEG' Theta T3  Exp. (n=24) 1.6610.50 0.75%0.67 -0.91£0.99 8750 <.001
response Cont. (n=24)  1.59£0.90 1.791+0.86 0.20+1.24
T4  Exp. (n=24) 1.41+1.00 0.58+0.47 -0.83+1.13 145.00 .025
Cont. (n=24)  1.17£0.69 1.18+0.78 0.01+1.06
Fz  Exp. (n=24) 0.97+1.00 0.40+0.45 -0.57+0.93 106.50 .002
Cont. (n=24)  1.0410.71 1.52+0.61 0.48+0.86
Cz  Exp. (n=24) 1.56+1.09 0.36+0.61 -1.20+1.31 140.00 018
Cont. (n=24)  1.23%£0.90 1.11+0.86 -0.12+1.17
Pz  Exp. (n=24) 1.68+0.45 0.57+0.71 -1.11+1.03 107.00 .002
Cont. (n=24)  1.40£0.48 1.37+0.56 -0.02+0.77
Alpha F3  Exp.(n=24) -0.57+1.48 0.53+0.71 1.10£1.70 148.00 300
Cont. (n=24) -0.21+1.13 -0.71+1.45 -0.50+1.79
F4  Exp.(n=24)  -0.09£1.29 0.42+0.64 0.51+1.31 165.50 .056
Cont. (n=24) -0.06+1.03 -0.50+1.09 -0.54+1.39
Fz  Exp.(n=24) -0.28+1.33 0.31+0.69 0.79£1.20 110.00 .020
Cont. (n=24) -0.24+1.03 -0.64+1.04 -0.43+1.08
Pz  Exp.(n=24) -047%1.46 0.53+0.75 1.00+1.63 138.00 016
Cont. (n=24) -0.21+1.05 -0.60+1.17 -0.40+1.36
SMR C3  Exp. (n=24) -0.12+£0.97 0.46+0.67 0.59+1.15 168.00 .089
Cont. (n=24) -0.27+0.94 -0.50£0.95 -0.22+1.28
C4  Exp. (n=24) -0.07£0.95 0.47+0.69 0.54+0.62 124.00 .006
Cont. (n=24) -0.12+0.96 -0.34+0.88 -0.21+1.05
Cz Exp. (n=24) -0.35%£0.90 0.60+0.42 0.95+0.95 154.50 044
Cont. (n=24) -0.52+0.93 -0.38+0.73 0.13+1.24
High Fz  Exp. (n=24) 1.6710.80 0.28+0.45 -0.89£0.95 88.50 <.001
-beta Cont. (n=24)  1.30£0.46 1.49+0.55 0.19+0.75
Cz  Exp. (n=24) 1.67+0.51 0.33+0.42 -1.34+0.59 18.00 <.001
Cont. (n=24)  1.56%0.44 1.64+0.40 0.08+0.46
Pz  Exp. (n=24) 1.70+0.38 0.40+0.55 -1.31£0.55 13.00 <.001
Cont. (n=24)  1.71£0.39 1.65+0.36 -0.07+0.41
HRV SDNN Exp. (n=24) 6211+11.81  88.16+40.26 26.05£36.30 3.52 011
Cont. (n=24) 70.66%£16.15  69.56+18.99 -1.10%19.89
HF Exp. (n=24) 192.571+134.89 338.90+342.27 153.10+340.62 2.93 .005
Cont. (n=24) 249.361138.47 171.69+112.27 -85.19+137.11
Cognitive Self-efficacy ~ Total Exp. (n=24) 42.42+331 54.17+7.74 11.75%6.17 375 <.001
response Cont. (n=24) 43.60+2.32 45.00+3.83 1.30+3.77
Emotional Depression Total Exp. (n=24)  12.08+£1.32 9.96+2.35 -2.00+1.77 -2.88 .006
response Cont. (n=24) 13.20+£2.42 12.75+2.45 -0.45+£1.79
Behavioral — Impulsivity — Total Exp. (n=24) 68.08+12.23  64.38+10.44 -3.71+3.09 -2.32 025
response Cont. (n=24) 66.45+8.80 65.75+10.55 -0.75%5.26
Delay Total Exp. (n=24) 119.25%£7.27  126.75+9.67 8.92+9.57 2.35 023
gratification Cont. (n=24) 118.25+5.60  120.40%9.76 1.50+11.34

Cont.=control group; Exp.=experimental group; HF=high frequency band; HRV=heart rate variability; QEEG=quantitative electroencephalography;
SDNN=standard deviation of normal to normal interval; SMR=sensory motor rhythm; "Mann-whitney U-test.
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