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Comparison of EEG and Mental health Promotion Effects of Cancer
Patients and Gochang Citizens through K-Marine healing program
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’Graduate School of East-West Medical Science of Kyung Hee University
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Abstract This study compared the effects of the K-marine healing program on the mental health of
cancer patients and Gochang citizens. The study included a group of 20 citizens from Gochang County
and 12 cancer patients from Gochang Wellpark Hospital who participated in the K-Marine healing
program. The program consisted of seven therapies, including Marine Art Therapy and Marine Healing
Therapy, and the effects of the program were assessed using pre- and post-experimental measurements
obtained using Neuro Harmony (Panaxtos Inc, Korea), 2-channel EEG, K-POMS (Korean edition of
Profile of Mood States), and the BDI (Beck Depression Inventory). The data normality test was performed
using SPSS statistical software version 25.0, and the level of statistical significance was set at 0.05.
K-POMS results showed significant decreases in depression, anger, fatigue, and BDI and increased
activity among Gochang citizens, and EEG showed significant increases in theta, alpha, and SMR waves.
However, cancer patients did not show significant changes in K-POMS or BDI but showed significant
decreases in high EEG beta waves. Furthermore, Gochang citizens showed a significant decrease in BDI,
anger, and fatigue after experiencing marine therapy, whereas cancer patients did not. The two-day
K-Marine healing program was found to help improve psychological stability, attention, and
concentration in citizens and to alleviate negative emotions, such as anxiety, anger, and confusion, in
cancer patients.
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Subject 32 people
Wellparkcity Nursing Hospital

Subject 20 people
Gochang citizens cancer patients

Pre-Marine Healing Program Measurement

Subject 12 people

EEG Measurement Questionnaire

= Demographic Questions
(Gender, Age, Satisfactions)

= Beck Depression Inventory
Korea

= Korean version of Profile of
Mood States-Brief

= Thelta-wave(B-wave)

*  Alpha-wave(a-wave)

= SMR-wave(Sensorimotor
Rhythm waves)

= Low beta-wave(Low B-wave)

= High beta-wave(High B-wave)

[ |
Marine Healing Program
Marine Art Therapy (Salt Mandala)* Marine Healing Therapy (Sunset
Watsu Therapy Yoga/Sea Meditation)
= Marine Horse riding = Thalasso Therapy (Salt Foot
= Food Therapy (Marine Cooking) massage)
Marine Nordic Walking
[ J

Post-Marine Healing Program Measurement

Fig. 1. Research Model Design
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Table 1. The study participants

Group N Sex(M/F)
A group + C group
(Gochang Citizens) 20 5/15
B group
(Cancer Patients) 12 2/10
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Fig. 2. Types of Marine Healing Program
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Neuro HarmonyS(Panaxtos Inc, Korea)2 AR&5}
249 HE FA] 10~2071&0] QJAste] A% Sroju}
F, REZ Slojulq], AF FHFH(ADE Sk
712 PCe wlo]a g2 USBE AZsM] HE319a,
512M1E9 0% siEE £ oH, e T g9
E(band width)Z 45Hzelct. =5} 574 A] 37119] A=
< FFela 71Ed= 171 249(Ground) A= 2708
ARESt] & 3719 A= R & Qb AHE
oA 120%2t HuE S35tk Hut Hile THEA
Al dEAZZE WS o]gsto], Hupd mQAHEY
WEe 7S Z27519i) = FEG(electroencephalogram)
2} oh AFA ) A= A Fon, AHol 1 A
£Ho7 Yy 7|5S AL = Sl= B7F WRtolt
Table 2014 Ei= v} Zo] 545 Huj= 7t iz

8

Ay

AT
4

e §-waves, 0.5~3.99Hz), AMEHKG-waves, 4~7.99Hz),
il g-waves, 8~12.99Hz), SMR¥HSensorimotor
Rhythm waves, 13~15Hz), Bl 8-waves, 13~29.99Hz),
Aefiklow B-waves, 13~20Hz), IHEfkhigh A
-waves, 21~30Hz)2 F-23TH10]. Lupate] S7t=
AAA ool AF Ao & Hetsta P AEHE <l

248

o 2170l Ystel Ao S5k, SMRwHSL AHERt
£ ogHaEE, WEts 95 5o 8 S8k
sttt o] Wk W% FHow Fol1Feo] kot
A3, #eleiat AslAgo] ol Aoz sk
Bk W7)so] FE FAstE A9o] whgsks st
2, 32 FEE AUE Ui R, Aeds 4%
Sof bk Aol YTk STHIL,

sig el wut 24 wn]y] FEFAA e
2t 24 AR ATetATLN ANSHE HLSA
AE7NAE o|4dtal YW LA HZ2010-0268) A4
2 F=a A S,

Table 2. The type of EEG(electroencephalogram)

Type name Described
Deltawave The wavelength of a very deep sleep state
(8-waves) that repeat 3 to 4 times per second, a state of

0.5~3.99Hz falling asleep when the delta wave is high.

Associated with deeply internalized and quiet

Thetawave

(6-waves) state of physical, emotional and thought
4~7.99Hz activity; creative and spontaneous; higher

: values indicate relaxed state.

Alphawave A lot associated with meditation and inner
(a-waves) stillness or peace, the higher the value, the
8~12.99Hz |more relaxed the brain and meditative state.
SMRwave sensorimotor rhythm, the state at which

(Sensorimotor |attention is at its peak, it occurs at the peak

Rhythm waves) | of work, sports, or learning, the higher
13~15Hz the level, the higher the concentration.
Lowbetawave Low beta wave is an EEG specialized for
(low B-waves) | problem solving, thinking activity, and
13~20Hz concentration.

Highbetawave
(high B-waves)
21~30Hz

Stress, excitement, anger, hyper vigilance,
hyper vigilance, and trauma.
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Table 3014 uehd viet o] 173 91 5 o
A= w@A 5%, oAk 157 ez, F 20%01%leH, Hd
A0 Wit ARG 44.324/01.

Table 3. The study participants

n=20
44.32 + 24.08
5/15

Variable

Age (years)
Sex (M/F)

3.1.2 IR O
Table 4014 vttt set
A5 AT 8 92 A
73 498 74 11.6675.9899A
S9lulskA 245HEeHp(0.005)

Table 4. Beck depression inventory (n=20)

Variable Pre Post

BDI 11.667£5.989 | 5.000+1.673

*n(.05
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Table 50014 Yepd upe} Zo] 11311
=9 AGAT 22 AP-ARE 71 A Aeee] W
Sk ot 2ok

AL =4 A 4.833+4.070004 &4 & 1.167+
1.94102 kAo fon|stA] gttt Bt
A A 4.333+2.944004 =4 3
omlstA HASHATHPC.05). T2 4 A 7.833+
4.956904 &% & 0.167+£0.4082.2 {-2u|3HA 74
SIATHp<.009). 7= &3 A 8.167+2.137914 &%
% 11.500+2.34520.8 §o)m|stA] Z7181tHp.05).
TS =24 A 6.667£3.141914 &4 T 4.667+
1.21108 ZFastgont foju|stA] gttt 22
g 4 3.833£3.189°14 &4 ¥ 0.000+0.000°.% &
OJulsAl FASFHTHP.05). 71 RAAEHE Hef
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Table 5. Korean version of Profile of Mood States-
Brief (n=20)

Variable Pre Post t P
Tension | 4.833+4.070 1.167+£1.941 1.992 | .074
Anger 4.333+2.944 0.333£0.817 3.207 | .019
Fatigue 7.833+4.956 0.167+0.408 3.776 | .004
Activity 8.167+2.137 11.500+2.345 | -2.573| .028
Confusion | 6.667+3.141 4.667+1.211 1.455 | .176
Depression| 3.833+3.189 0.000+0.000 2.945 | .032
Total 35.667+17.432| 17.833+5.707 2.382 | .054

*pC.05

3.1.4 1FEF0 I8 Lot 54 2t

Table 6ollA Wehd vRe} o] 1341 179] wfu}
&7 A= o3 2} AElats SgAa T2
AT Fx| 4.348+1.586004 5.945+3.817°2 S7}ot
Fou RouEtA] kY, Lx 4.608+1.62390A4
6.855+3.442°02 |Roln|stA F715tAtHp.05). ot
ot YRR T2 HE 2= 2.220£0.523904
2.782+1.080°0.2 Z7Fet ot q-oulshA] ot -
x| 2.342+0.489°14 3.453+1.3502.2 F-9u|s}A
7FFATHpP<.05). SMRIF= BPA|F =23 A%
X 1.21540.551914 1.462+0.4940 2 GoJn|5}A =
7 I(p<.05), $=1= 1.318+0.2320014 1.78240.841
o7 FomlsHA F718IAtHp<.05). AHER= SiYAF
o278 A% ] 0.908+0.193014] 1.192+0.52202
7Vt o RofulskA] A9k, = 0.895+0.146
oA 1.348+0.65722 Z7IelY oM R-ofnlskA] ottt
THetubE ARG T2 AE 2 0.405+0.058
o4 0.538+0.2482.2 F7Istout R-9)n|stA] okt

Table 6. Comparison of percentage brain waves
between pre-post examination (n=20)

Variable| Brain Pre Post t P
left | 4.348+1.586 | 5.945+3.817 | -0.946 | .204
7 Right | 4.608+1.623 | 6.855+3.442 | -1.446 | .045
left | 2.220+0.523 | 2.781+1.089 | -1.139 | .234
“ | Right | 234240489 | 3.453£1.350 | -1.897 | 015
SVR left | 1.215+£0.551 | 1.462+0.494 | -1.174 | .008
Right | 1.318+0.232 | 1.782+0.841 | -1.302 | .045
lows left | 0.908+0.193 | 1.192+0.522 | -1.246 | .102
Right | 0.895+0.146 | 1.348+0.657 | -1.651 | .070
highs left | 0.405+0.058 | 0.538+0.248 | -1.281 | .058
Right | 0.398+0.047 | 0.610£0.299 | -1.715 .083

*p{.05
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, 9=+ 0.398+0.047°14 0.610+0.299°02 J7} Table 9. Korean version of Profile of Mood States-
st fofmlsta ot Brief (n=12)
Variable Pre Post t P
3.2 cé'fs;al'XI-(Cancer Patients. CP) = éxo‘l >Nl Tension | 5.812+3.763 | 4.273+4.585 | 0.864 | .398
321 ot Ex Anger | 5.636%3.763 | 3.909+5.482 | 0.961 | .348
e - Fatigue | 6.546+4.084 | 5.364+5.482 | 0.573 | .573
Table 7014 Uehd v} o] &3kt T1&F A= Activity | 9.091+4.182 | 9.546+6.654 | -0.192 | .850
gz} 29 oz} 10EeR, & 1290]9lon, BHF dF Confusion | 6.636+3.384 | 5.546+3.857 | 0.705 | .489
2 52 1240t} Depression | 4.182+4.730 | 3.637+5.644 | 0.246 | .808
Total  [37.901£19.367| 34.910£26.651 | 0.302 | .766
Table 7. The study participants (n=12) *p<.05
Variable n=12
Age (years) 52.12 + 16.08 3.2.4 &3X}t I8 Lot -4 A
sex 049 310 Table 10914 Yehd vlok o] At 1] Hmt
24 A ohewt 2o At RS T2
3.2.2 ekt OIF 4 22 M =H 2 A5 2+ 7.29944.830014 7.16643.6112%2 745t
Table 8014 et vl o] 8kt IF ks RoH FeATISH @%tal, 9 9.36424.614914
o] ApA-AT Wl 0.8 Aol Aol FoFxg megH  7.891+4.0080.% Ao foju|shA] oglth &
A8 A 15.091+9.386904 Al & 11.091+8.1422 b FAT Z213 A% 2] 2.857+1.304074]
ZHagAE g-olulsk] okt 3.375+1.30128 F7Ist o frojulshA] efokal, ¢
%] 3.682+1.2030014 3.959+1.387°.2 J7lstou
Table 8. Beck depression inventory (n=12) Lou|skx] 9trl. SMRIF= F9Fx]S =z 7 AL
I - ot : B 2] 1.50340.55107141 1.684£0.518°2 F7F5tA 01
BDI 15.091+9.386 | 11.091+8.142 | 1.068 | .298 FrefulohAl KAl 9 1.66920.559904 2.04240.893
" o7 Frtete o foulekR] gkokth. AHetuk= ik
2 22T HAS F] 1.135+0.425904] 1.351+0.442
3.2.3 ORR 18 7i% AlE X4 5 23} S SIS RERIO Wik, £ 1.245:20.362
i W} wiol 7ol oral - ol 1.431+0.447°=2 F7FtR o Gou]stA] ket
o A = = _
Table Zoﬂ 1 UrE;L }? el “;; l‘di"m% Teleknks SRS T2 1W A% A 0.522+0.181
o] &flokx]o KA AL 7 x 3 ‘
4 OH J:X]‘IT —E:ltl ]'1_ ]"F ] OEH ]TJ 1_-94' Oﬂﬁ O610i01932§ %7]—'8‘]-9&‘9_]/]— %QIU]B‘]-X] %J)__C})J]:
= o3 2
WS 578 A 5.818+3.763°04 &4 & 4.273+ Table 10. Comparison of percentage brain waves
4.58502 7+Aastg ot Sou|shA] gkt Bl = between pre-post examination (n=12)
Z(S‘ ;\(j_ 56361’37630“/‘-1 éxé ‘ﬁl‘ 3909i5482—0—E 7‘:1'- Variable | Brain Pre Post t D
Astg o}t SomskA] akoith mEs =4 A 6.546+ , left |7.299+4.830|7.166£3.611] 0.073 | .189
4.0849014 2A & 53644548202 7HA3l9 0oL & Right |9.364+4.614|7.891+4.008| 0.799 | .741
9,]1]]‘5]—1] (-_1)%].9)\_]—4_ _»5—_]_7]_1:_ Z;S] 2 9 091+4 18201]/\—] = left |2.857+1.304|3.375+£1.301| -0.933 | .989
=T = « . T4, = P
N lefc  [1.503+0.551|1.684+0.518| -0.794 | .921
54 F 5.546+ SMR :
o n Tirsiolow) oolnlsial ool ©.0.0 = Right |1.669+0.559(2.042+0.893 | -1.173 | .156
3.8570% Hastglot 79 ]_°} | @t 22 5 1 left | 1.135+0.425|1.351+0.442| -1.165 | .912
¥ 3.63745.6440% 3t O | Right |1.245£0.362|1.43120.447 | 1,069 | 560
left [0.522+0.181]0.610+0.193 | -1.106 | .636
highg
Right [5.969+17.921/0.654+0.205| 0.984 | .04l
*pC.05

S
IS =24 A 6.636+3.384004]
A A 4.182+4.730004 &H
A3 oY fouletr] ottt 7I1EAAHE e e &
A2 37.901£19.367°04 34.910+26.651°02 A
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3, 2% 5.969+17.921°4 0.654+0.2052.2 5-2Ju] b GC 4.333+2.944 0714 | 486
re . .
SHA| 71':11——/1\—6]'55\‘:}(13<05) Anger cP 5.636+3.880
post —SC 033340817 [, .| o
CP 3.909+4.527 ) )
3.3 &R 0 etk I8 = Zut HlW Pre Ccf Zgzzfjggz -0578| 572
_ _ Fatigue ——
3.3.1 8l 8 XML =X Ay} H|w GC 0.167+0.408
oTE 2l Post —p | 536425482 | 18| 010
Table 1194 Uehd vle} o] i3 A A | pre | —S€ 8167421357 |20y | 423
. _ cP 091+4.182 | :
-8 Hwg vl Aok PR I80] 11.66745.989,  Actviey T
Otk T120] 15.09149.386 02 F 1% 7+ gou]et Post b | osd6x6654 | 0870 %M
ZJol7} gigioy, ¥ & =1 T150] 5.000+1.673, Pre Ccf Zggéfgégi -0.018| .986
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