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The Effect of Integrated Nursing using Cognicise and Neurofeedback
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Pumpose: This study aimed to identify the effect of integrated nursing using cognicise and neurofeedback on cogni-
tion and a waves among elderly individuals. Methods: This quasi-experimental single group pretest-posttest
study included 29 Korean adults aged 65 years or older who participated at a senior welfare centerin Y city from
February to May 2019. Each integrated nursing session consisted of cognicise (10 minutes) and neurofeedback
(20 minutes). Subjects participated twice a week for 10 weeks. Structured questionnaires to assess participants'
general characteristics and the Korean version of the Mini-Mental Status Examination for Dementia Screening
(K-MMSE-DS) were applied. Alpha waves were measured using BrainMaster. Results: Following the integrated
nursing program, alpha waves improved in F3 (t=2.41, p=.023), C3 (t=3.00, p=.006), C4 (t=2.60, p=.015), P3
(t=2.43, p=.022), O1 (t=2.30, p=.029), T3 (t=3.05, p=.005), T4 (t=2.28, p=.030), T5 (t=2.91, p=.007), Fz (t=2.30,
p=.029), Cz (t=2.73, p=.011), and Pz (t=2.23, p=.034). Most subjects experienced improvement in concentration
after participating in the intervention. Conclusion: This study provides evidence for the use of a neuroscientific
approach including brain wave measurement to improve cognitive health among community-living elderly people.
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QUX|H = -7

A AEz7)E A2 JBE F ek o dhgsh= [ 7]3] Als
£ y]g}e}a stH(Teplan, 2002). &, H ot ] @50 w2
A Huko] AFA S-S Fuo U 5SSl 7Y &5
of oJaf BAE= H71H SYE HATTL R SRIFHe =X
Y 715 A E A, H3EE, AS5H o8 oot 5 Qe
WdAHoRE -85 AAFTEHH FAPFolth(Kim & Choi,
2001). £3] x5} 7126 Yuk(Alpha, o )= 20~50 £Ve]
Z}8~12 Hz 0] I3 S5 PG 2 YA o (Lee &

Weon, 2019) a 3}7} =842 Fogdo| =11 AAlgHEo| &
Wate] ALY, HEY, 7198 5ol SAHE AR LA

9JtH(Choi, 2003).

E3] =QlofA F2 A sk Q1A T AR QL A= Lo]
7t S FHEC FHoE STt A AEeEN A
TFAdo] w= Zuf FHHE95% AZTFH)S =949

A0 8.66%(6.02, 11.30), =QIHAI9] 7.0 4.36%(2.49,
6.23)0] o] 2t}(Park & Lee, 2008). =21 | A 2| vl 7} Y 5HH
Ao L= QIR ofU 2t ZFEol| Al = A A, A A FE2 kA
=31 (Park, 2005), o]= A 1=219] 4] A AF3pA7]= o
shS 25t A 02 &l A JIth(Sin & An, 2004). o] & 3
A 5= = A digte 2 919 M A7 SRS ARk 7
IFA N 2 A-go] Basirt.

o]} TS| QX ZHF (cognition) Tt A4l ¢2hE T 4
7kt A4 B2k (exercise) S W3 3) A<k Q17] 7] 52
371 A EH Q1 R]H| % (cognicise)7} YITHSuzuki
). Suzuki 5(2015)9] AL A = 5= F7HAIA
Yoto} QIA|A g2 FAlol E55he AlYAl axt
(synergy effect)5 €& = 0] kol S iAo 2 X oHk-S
A7t A GALE] 7]Rke] FRE QXA 2 (cognicise) 7} EHE-E]
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Ko, 2009; Ha, 2009). £3] QIR A|Zof Zrofgt =QloflA] Q17|
7155-0) 738}, 7] 223t Qo] $342] 343, B 913 (brain atro-
phy)2] Zr4 59 a7} I 3lth(Suzuki et al., 2015).
ESHY A7) 2S5 FAZA 2= S (neuro-
feedback training)2 z}A19] HulS AA|7te 2 FH ESHHA
NHZH S Fo) FeAL A4 el wapon
ynkg 28stel Y715 Sl EHo R aeA it
(Nelson, 2007). 4 27| =& 158, 7] o2l o] g4 22 914
7153t £57)5& AL S0 H 7153 Betshe] At
Ao 2w FI7} S5 YJth(Angelakis et al., 2007; Berner,
Schabus, Wienerroither, & Klimesch, 2006; Wing, 2001).
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1. 3744

& A7 AAI - F R B FIE T Q1o QA9
aspo] B|A) = R BAS] et ST DY AP
& A (quasi-experimental single group pretest-posttest
design)o|t}.
2. AAY

AP YA 27)2) QA 10l B A o] 52 E 1m0l

WY ST ATAE FA5HE MR BESHel A7
of ehal 4H15] AL GgR7L o] ofn g 83| mefd
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5ol ol#&o] ¢l
(2012)¢] 450 2AFo] K-MMSE-DSS] %4 2.xo] ujet
147 oJs}o] 9ol &3tAY Al 5 AR 7|53 T
A2 W b S gL A9 Aletgon o) 7)ol sy
Sh= A= /llth & dFollM e rRuEl S B-83 5
Fade avts A5 AP AT (eong, Lee, Jung, Kim,
Youn, & Lee, 2016)0]] A 3}o] =01 & 2994& tjito 2 AR
5t3lom 107, 109, 984 & 3922 Lro] S of Zrofd
T UEF 51L& Ao ol A F= 2Rk gllth

1r‘,u:
re

of

2) A

01X = HAEZRE(2017)ol| A 7§st Korean version of
Mini-Mental State Examination for Dementia Screening
(K-MMSE-DS) 2 S7g33itt. & e S S U2 gAR
oJ3)) oF 5~1029] &2 ARl IA7]52 et F9S F7t
g5 e EFEZA FHAAE AR B8k AHE AE
Sh= =2 g 0] 1 QIth(Kim et al., 2003). K-MMSE-DS
EAAEE(E, € Y 89, AR), FRALGH(ZAR), =
(), A(E), & 5, FUBR= ), 719 S5 As A, 2Ab
Al 712 A9 o152 ek @atr]), FRE (10004
S ol 2 7w7)), 712 (ZHE A A 239 °lE= 7]
el A Ea}7]), Aol (LT AA oI5, e
A we b)), AR5 EEA 98 ), As A
AEA 249 5 ae)7), ofs % ARHAE ol S
o) = /=0 At ko] F=o disfA 0t 1 o=
B A fele 3300 Mt e H AR wE0l =
= Uttt KMMSE-DSe &€ Aol didAtelAl

4 RSk SU -2 Ao

oo mMH ofr o

3) dup(a)ut

& o )Th= A 78t Eok R4 (Board Certified Neuro-
feedback)S 7} AFA7}F B g ¢lufAE|(BrainMaster Dis-
covery, BRAINMASTER TECHNOLOGIES, INC. USA.)
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Lo = 10~20 = A28 ARESHE 01 (Lee & Weon,
2019), 5] Al 19710] FHAS, 29 FE 2749 7|2 A=
% 2171 A=o] ARSI QU ZF GRA: Huk 574 Bl AT

H(Frontal, F), $4%(Central, C), +73 - (Parietal, P), 7%
=

S ek, Sk HE0| B4, 50| T, BFREZ B4
(Zero) 2 EAISIT}. amhe] oot BAS FDA 9152 BEG
FR7Io|E AIZE Y o] (NeuroGuide, Applied Neuroscience
Inc., St. Petersburg, FL, USA)S AM-3FATH A S Aot £
4.2 golrte] welhx) H43ele] 7jek(Eye Open, EO)3} 3]
SH(Eye Close, EC) A]9] 45} o] el o] 0] 273] H|}e]
A ju}$ (absolute power) gt E=&3}o] B w3} T}

934 el 2%

] FA ol ol 50l 4419 QK] B Sof i
o} 171 Sl A AL A RS RS
shich

2 AFONE FRISNS B4T SRR BTS2
AP AT (Jeong et al., 2016; Suzuki et al., 2015)°]] A
A7} QA A 2RI =Y B EE A dstct.
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Figure 1. The integrated nursing intervention of the study.
HAE 713N &2 Tde HFe S st 724 7. g2ld 1y
g2 A= gict.
£ ATE dE = SR A 371 2 T A E
5. M+ om, AE Y] Hofl 7| H AR E Y 2 T4 T W&
27 A3t} B0 Fho] ol 28 FHF| A2 2 4 Y
£ A= 20199 287 E 5Y7FA) YA 249 G kRl F5pGInh T2 AR o) ERe w2 57 9] fdo] dk Rt
A AP 7 2 F G Ao S = a9 A, A, &F & 55 Lst] WA sEF
2 A=A ST W Abs & 290 Aostiler 10 Ao Fofshe A g Az, A AE2TE ol 3
B,10%, 994 £ 3902 ol 53] HE AFAZ Y A SH Y aBE 2T 4 Y=S B2tk 22 &
A & 203|719 SA Ay} vpA g goll 2442 SA o APd WS aLEfste] EHE Aol A HekRt Azt Ak&
A% 2 EAY A7 Aol KMMSEDSE 48 4 8 515t MEAE AT A 5o) FAYNE Belstel 35
2olo] SHR UGS AT AL T AT ankg S Sk FUE ARE Yol BT AT 4 F R
Hokgon], avt 2 Aot G AGL HY WS F] £ Bafsto] 7] E|n] A7 0|9 o] B 02 ALGH A gk A2
ujof A 10~20A| 2850 wah 2FH o Qe dolle 28 A AR A v e o] A EE Ak B A
sha 9] A FUSATE et Ao B behbe Pt Aol HolS 2K 962 ol AAlehE AaE 4
FE RUE o4 HQHEC) 1222 ST AT A U8e e Fo] AE el Holrt s shE 2 shelrk 122
A HOI AR ok S ZAT 4 UES ATHBUE AT 2 AL S A EA oY ol vk o)

O] A= o 60cm, 378 T AU R EE 245, FE=45%

Z §A 5k B QlukAE(BrainMaster) 2 12574 ¢t

(EC) & &A%t & F=271o]E(NeuroGuide) 2 F 258 7|

1 o artifact) BE-S +5Ack A2 0.90 ool 4 3
2 2Hak,

6. AIZEM

439 2AF2 &= SPSS/WIN 20.0 Z 2 138 0] 8-35}o] H.4]
Shith. didAke] dRbd E491 17|, o u, ti/dAbe] A 3
o] & 27 50| W 7|eE A, g 7 A2 Pearson’s
correlation coefficient2 £-43}c}. FA| o] AMAALE &3t
H] 1= Paired t-test= #4/5t ok A4 f-ol4E&2 p<.05

2 A5k

o Q1] 9 1|5} 278 Ao e AHA 8] LAk

1.2 I:I|-I_-II

=]
D — :kl

o

gPRte] Quka 4.8 ek Zrh(Table 1). B4R 2]
oli= 654158 83470 W92 B+ EE WAL 726841
AlQ.on] Ao 17} 9 (31.0%), A7} 207 (69.0%)0] %1
t}. shee F5to] 28 (6.9%), 25 9 2977} 9
(31.0%), F3+1 F8 € Q77 738(241%), L5 )
9 EYR7} 5(17.2%), AR o 434 st 55 L £
27} Zkzk 27 (6.9%), 47 (13.8%) 0] Sch.

ES =]
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Table 1. The Demographic Characteristics of Participants 2. EgtZts ol 1t

(N=29)
Characteristics Categories n (%) or M+SD QAR 22 el BE37HE 0] FTIE BAS A1l the
Age (year) s 762(623‘;)1 7} ZTH(Table 2). Q1A= Z7) S g+ FEHANE 024229
~< )
70~<75 12 (41.4) ol F7HEI et {208t o7} §lol(t=0.567, p=.574), “AF
o 10 g‘f) 7M1 QAR 2R E S| Fefdh elo] 91X
~ < B - - - )
o o o0 3] 3} vl ek $-2J57) 2718 Aoleh = 7| zkEl i
ender ale J _ } ) . =
Femgile 20 (69.0) A A% avts vt A }(Figure 2-A), a 22| 197] &
] Ho] 710 = = = = =
Academic Uneducated 2(6.9) g w9l 7hed 117 5, B3 (t=241, p=.023), C3 (t=3.00, p
background Elementary school 9 (31.0) .006), C4 (t=2.60, p=.015), P3 (t=2.43, p=.022), O1 (t=2.30,
Middle school 7(241) _ _ _ _ _ _
High school 5(17.2) p=.029), T3 (t=3.05, p=.005), T4 (t=2.28, p=.030), T5 (t=2.91,
College 2 (6.9) p=.007), Fz (t=2.30, p=.029), Cz (t=2.73, p=.011), Pz (t=
University 4138) 223, p=034)°14] §-2J3kA] Z718ke] ‘AT 7Hd 2. Q1A H| %
Table 2. The Comparison between Pretest and Posttest (N=29)
Pretest Posttest Difference
Variables (Posttest-Pretest) t ()
M=£SD M+SD M=SD
Cognition
K-MMSE-DS points 26.72%2.69 26.97£3.56 0.24£2.29 0.57 (.575)
Brain (a) wave
FP1 18.85+23.46 25.27+32.47 6.43+21.30 1.62 (.116)
FP2 17.81+£23.44 26.00+£34.37 8.20%£22.73 1.94 (.062)
F3 17.33+£24.96 32.34+41.56 15.01£33.60 2.41 (.023)*
F4 20.28+28.84 33.19147.26 12.91£37.06 1.87 (.071)
C3 15.89+21.68 34.13£35.63 18.24£32.77 3.00 (.006)**
4 17.94+24.07 34.11+£41.48 16.18£33.53 2.60 (.015)*
P3 25.02%26.35 42.18+47.11 17.16£38.01 2.43 (.022)*
P4 22.96+24.39 41.90+59.10 18.94+61.76 1.65 (.110)
o1 22.05%+33.89 36.11+£37.54 14.06£32.98 2.30 (.029)*
02 21.74%33.89 33.67+34.90 11.93£33.10 1.94 (.062)
F7 12.15+£15.42 18.47124.56 6.331£22.24 1.53 (.137)
F8 12.89+£17.25 19.72£28.09 6.831£25.29 1.45 (.157)
T3 7.24+8.19 14.54+13.42 7.30+12.91 3.05 (.005)**
T4 8.12£8.23 14.20%£15.39 6.081£14.35 2.28 (.030)*
T5 12.35+14.55 27.01+26.45 14.66+27.12 2.91 (.007)**
T6 14.73+£18.95 26.36%27.61 11.63£30.64 2.05 (.050)
Fz 15.44+26.71 36.22+50.87 20.77+48.56 2.30 (.029)*
Cz 25.24+33.12 43.371+46.83 18.13£35.73 2.73 (.011)*
Pz 22.02%27.18 47.31+60.45 25.28+61.03 2.23 (.034)*

*p<.05, **p <.01; FP=frontal pole; F=frontal; C=central; P=parietal; T=temporal; O=occipital; Odd number=left; Even number=right; Z=middle.
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Figure 2-A. The difference of alpha between pretest and posttest.

00

0.03

0.06

Paired t-test (p-value)

INION

International 10~20 system (Lee & Weon, 2019)

Figure 2-B. The absolute alpha power (8.0~10.0 Hz) between pretest and posttest.
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2o FEITo] Fofet =919 a vtz Fof A3 v]
wste] f2sHA S7Hd Aoltt &= A A H ik AFH o=
AAA| 22 o = FHS A o mte] Frute] (absolute
S AFH 07 T &5 ALAALE BislE BAS A
Th(Figure 2-B)oj A= o mhe] 578 F-ofH R - ofu|eh ¥ shr}
Lehd 2e 20E 4= A3lThp <.05).

power)

3. ARt EX F0| 5 A

IR SR o] T 1 QIA] BE Fol thgt st 9l =71
B35 Ak ohea Zri(Table 3). TIARIE-2 7 3o
FEEQThn=8,27.6%) , 7142 (oll, 2% ol
ol FH=A 718l = & §)°] FFHUTHN=3, 10.3%)’, ‘™
2|7} grobRtHn=6, 20.7%)’, ‘Me|7} 7HH Y7 7] &olth(n=
5,17.2%)’, ‘A|uf ofh(<l, A7) F)oll TS Z2HA = Ak
(n=5,17.2%) , ‘oR&-0] HE3}hn=5,17.2%) , ‘ol & &
Zehn=2,6.9%)’, ‘“HIFrE =71thn=2, 6.9%)" 5= 2 H3st
Act.

Table 3. The Impressions after Participation (N=29)

Categories n (%)

"My concentration level is improving." 8 (27.6)
"I can memorize better." 3 (10.3)
"My head is clearer." 6 (20.7)
"I feel lighter." 5(17.2)
"I interested in preventing dementia." 5(17.2)
"I feel so happy." 5(17.2)
"I sleep well at night." 2 (6.9)

"I feel comfortable." 2 (6.9)

= 9

B AT XN mel S tate s
SY7H52 2 8510] o] A7) X} o vho] v A& w7}
& P Sisich & el 1 g e

QA A 22| =

o}x) R e Aot S8 Hnhs Awa, Y5, A4
Ho g 2xste] Axztez glsgon X Mol Uz
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ghejut &, auto] thzhA BA 9 o idape] el & 2§

Bloll gt QA E FAlOl ERIgE HollA 1 2]2)7} it
AAA2-FREI =W FAE = XS AA S S

883k QIR A| £ (cognicise) &} ot 24 EHS B3 *rri-‘—q

Tul(neurofeedback) S 3 SR 24 7|20 | W& T2
ol 1A 3 A1) 91 8 e e
SA 9] &l A 19 AT Lee & Weon, 2019; Wing,
2001). 4 712 ATOIA w019 1 A7-2 7 FaHA 5

REg Ao B A7 ATk YHH v
Aofl= ARHA QL Fio] Stk ok A Aol A AAIA|=
(cognicise)©] % 18]7] & AE# 3} Z1] &5 205 Fof
AR A B35 sHHA AIE AU e S 71 sk
T AAEES HAT XA = 6022 T8 THSuzuki
etal, 2015). T3k AL Aol A 2| GAFE) BA =l o
2 mRIY=H, WA 2, SHERE Bt S ajo] & 7]
Sk 4ko) AL 90514 AR A THJeong et al, 2016). whe}
A 35 Aol A= A GARE] o Tt HAHEAIE 7H =21
= e E K A% SHolA a3t HSE 9 Be S
FAE A e TRaPo R A Bk AT 0| HA Hgol
Golst=s A AT, B, U8 59 BESHE A4S 11
3 3L Aokt
ARA -T2 = FT o Zofet =219 A= F
A 7o) Ahu] ko] o ]3k 2ol 91311 K-MMSE-DS
2 2R3 A4t 271814tk K-MMSE-DS= ¢1X|7)% #I3}
o] 91388 Wrtohs ERA A0) AEa} o] AkH o R E
B 931 20|11 gl = Lo|tKim et al., 2003). Lee (2012)2]
ATo] A K-MMSE-DS¥ %7 Ex2of ufat $7 3082 7|
AL, 20~247 -2 AA Y EFE, 15~19
He FAWT 144 olots Ny PZ o2 Bk 2
TFolA T AF2 ST =919 AR = BH+EZHAE=
77} 26.7242.6974, 26.9743.56 A 0.2 o] HAFZL o] Mz
&3tk
Lee (2012)2] 172041 654] o]4ke] | JALE] 1919] 21
2 K-MMSE-DSZ 438t A1}, AAF70] 43.9%(n=101)F 1
AT 7h(n=16)S EATT FAAIE ol =<lo
56.1%(n=129%)o]¢ich. APALe} v|ws & o, & Axp=
A 4ALE] = BA Tl Ao 2 SE5ly Za el 3
oJ &}t 2= Q)= OFF 3} 222.0] A7) 5T Q1R SRS 24 Qe
=1 gpate] AAbEE Wl Ao e o
Suzuki 5(2015)2] &0 A] 1=919] ¢1x|of) i3t 2|32 ¥
3to] A& 2 A =] F 9] 9% (cortical atrophy) 5= 4%

o that e

F0 32 254 oAk




EAPE%E}.
2 Aol AR A 2
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) SN2 E A&5to] ;1o QIR a S FHOE F
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