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Effects of the Brain waves according to participation in Therapeutic
recreation programs on the Depression, Sleep Disturbance and Quality
of Life in the Eldedy with Dementia
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Abstract The purpose of this study was to identify the effects of brain wave change through therapeutic recreation
programs on depression, sleep disturbance and quality of life among elderly with dementia. The subjects of this
quasi-experimental study consisted of two groups, one experimental group (N=14) and one control group (N=18), after
excluding 8 participants from a total of 40 participants. The subjects of experimental group were randomly selected
from the elderly (order than 65 years old) of senior care center in Daejoen and participated in 3-month therapeutic
recreation program. On the other hand, the subjects of control group did not participated in any therapeutic recreation
program. Each group's pre-post brain wave change, depression, sleep disturbance and quality of life were estimated.
Through ANCOVA and Analysis of Structural Equation Modeling with SPSS window 17.0 and AMOS 7.0, this study
found followings. Frist, the therapeutic recreation program group indicated significant improvement of brain waves,
sleep disturbance and quality of Life. In addition, depression was significantly reduced in the therapeutic recreation
program group. Second, significant causal relationships was found among brain waves, depression, sleep disturbance,
and Quality of Life.
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Table 2. therapeutic recreation programs

Stage Type of activity Frequency Contents of activity Place
1 Massage(together, alone) Hall
Initial Social relational activity 2 Introducing each other Y
3 Karaoke "
4 Stretching and yoga "
5 Stretching and yoga "
6 Clapping game Y
7 Clapping game ”
8 Making smile with laughter therapy "
9 Making smile with laughter therapy Y
Health-sport activity 10 Listening and dance sport ”
11 Listening and dance sport "
12 Singing and recreational dance ”
Main 13 Singing and recreational dance Y
14 Singing and recreational dance "
15 Mini sport Olympic ”
16 Mini sport Olympi Y
17 Traditional rhythm(Janggu) ”
18 Traditional rhythm(Janggu) "
. 19 Arts and crafts(Origami) ”
Cultured hobby activity
20 Arts and crafts(Origami) ”
21 Learning hands magic "
22 Reading books "
23 Expressing positive mind Y
Final Finish-evaluation
24 Complimenting ”
Table 3. Exploratory factor analysis and reliability test
Factor Sub-factor N Eigen value Variations% Accumulation% a total-a
Physical dimension 3 7256 32.567 32.567 .86
Psychological dimension 3 3.253 17.043 49.610 81
Independence level 2 2.674 10.452 60.062 77
Quality of life Social relationship 2 2.012 6.457 66.519 74 .826
Environment and religion 3 2478 8.645 75.164 .76
Overall health 1 2357 7.435 82.599 75
Overall life satisfaction 1 2.051 6.467 89.056 74
Aspect of sleep 8 3.457 18.213 18.213 .81
Evaluation of sleep 4 2,613 10.339 28.552 .86
Somnipathy 926
Result of sleep 1 1.897 7.231 35.783 8
Causes of somnipathy 2 2416 9.778 45.561 .84
Vitality factor 8 5.642 26.456 26.456 79
Depression .850
Lethargy factor 7 3.295 14.352 40.817 .80
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Table 4. Result of confirmatory factor analysis

Factor X2 df X2/df CFI TLI RMSEA
Quality of life 60.970 24 2.540 955 916 .072
Somnipathy 47.611 17 2.801 939 900 .078
Depression 14.247 2 7.124 955 .864 144
Acceptable = =90 =90 <08
Result Acceptable Acceptable  Not-acceptable Not-acceptable
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Table 5. Pre-post mean and standard deviation of brain
wave by group

Group N Pre Pst
Mean S.D Mean S.D
Experimental 264 123 6330 102
group
Control group 18 50.41 1.33 51.13 2.14
Total 32 51.53 1.28 57.22 3.16
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Table 7. Pre-post mean and standard deviation of
depression by group

~ = _ — P Pst
Table 59 A8 e AP AL ¥ 9} 4252 3 Gow N = :
Mean S.D Mean S.D
TS 29, Aggaddoeld zza ko] v Experimental
14 12.07 1.08 7.77 0.97
7 gl B8] AR M3t $Eol s oRge] Aol wiol group
olo o = o o] = Control group 18 10.78 1.05 11.02 1.11
i glow], AR Huf ol of2f gk Zpo]e] Fo] B Total 32 1143 107 940 087
o 2A Yepa
Table 6. Covariate analysis of brain wave by group
Correction Correction
T F P
ype Sum of squares df Sum of squares
Covariate factor
(Pro-brsin wave love) 0.154 1 0.154 1.686 199
Main effect 000
(participating in therapeutic 6.868 1 6.868 75.378 s
recreation program)
. .000
Variance 6.886 2 3.443 37.785 e
Standard error 6.105 29 0.091
Total 535.240 32
Multiple R2 = .541 *H*p<,001
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Table 8. Covariate analysis of depression by group

T Correction Correction F P
P Sum of squares df Sum of squares
Covariate factor
(Pre-depression level) 0.054 1 0.054 3.502 .066
Main effect
(participating in therapeutic 0.532 1 0.532 34.680 .000%**
recreation program)
Variance 0.556 2 0.278 18.142 .000%***
Standard error 1.027 29 0.015
Total 787.463 32
Multiple R2 = 371 **%p<.001
Table 7¢I ANE Hed AP AR 92700 JaE AR AR o] S2AAE U 9 22893R A=
ue, Amdaelold Zeaw Ak Avel vR @ Azl
Aol vl AP $-& 7ol 2zbel Aol Kol 9] Table 9l AA€ bl A AL S=ri7gele] Hat
om, AME &3l M o3k Ao]o] Fo] Wtk AA & HE, Xgd Aol rag) vt o] HF
el gk olel @ HEhE AR AME $-24 347 7h el ujsh Ak SR gelel ogke] Aol 1ol
2 ol gele] Amalazllold ZEag S SYN 3 glow, A% FugeE ofed Aole] Fol 1
o, A 4% FANE BAMACR Bgetn, o 2l Jehla ik
A% 947 2HAT FEU00E & FAFEAS A
A8 A= Table 83} 2t} Table 9. Pre—pf)st mean and standard deviation of
somnipathy by group
Table 89141 AN vheh o] o] Al $-87) - —
o= frelgk Akol7t Ilem, A 23t Hdzt Group N Mean  SD Mean _ S.D
Frelgh zkel7t A Ao Uehyth wmebA, s EXI’;::;MI 14 3805 206 4884 211
ool Z2a% 7l Mg v Al vjs) A Control group 18 213 113 0233 364
1 Total 32 40.10 1.59 45.59 2.88

Anelageleld Zead et it de
% FRgelel MaE dohs] A3 AR - AT FE
IE Z4% F AU 9T % ¥FAAE AEee
o QU FUF FHE AT Table 9% Feha

Table 10. Covariate analysis of somnipathy by group

Correction

Correction

T F P
P Sum of squares df Sum of squares
Covariate factor 0.041 1 0.041 3.879 053
(Pre-somnipathy level)
o Maneffet 0417 1 0332 30450 000%+*
(participating in therapeutic recreation program)
Variance 0.487 2 0.201 14.124 .000%**
Standard error 1.374 29 0.010
Total 881.021 32

Multiple R2 = 311 **%p<001
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Table 11. Pre-post mean and standard deviation of life
satisfaction by group

Group N Pre Pst
Mean S.D Mean S.D
EXP;::;MI 14 205 006 329 011
Control group 18 1.87 0.04 1.97 0.13
Total 32 1.96 0.05 2.63 0.12
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Table 12, Covariate analysis of life satisfaction by group
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Correction Correction
Typ F P
Sum of squares df Sum of squares
Covariate factor
(Pre-life satisfaction level) 0.048 ! 0.048 3702 042
Main effect
(participating in therapeutic recreation 0.489 1 0.489 31.411 .000%**
program)
Variance 0.502 2 0.232 16.214 .000%**
Standard error 1.175 29 0.021
Total 811.132 32

Multiple R2 = 342 **%p<001
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Table 13. Correlation matrix

factor 1 2 3 4
Brain wave 1
Depression TAL(R) 1
Somnipathy 839(*F*¥)  T84(**) 1

Life satisfaction

% p< 05

629(*%) 687(**)  .840(**) 1
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A -5 JEEAS, GFI(Goodness of Fit Index),
TLI(Tucker-Lewis Index), CFI(Comparative Fit Index),
RMSEA(Root Mean Square Error of Approximation)

A5 T4

Table 14. Confirmatory factor analysis

X df sig
60.132 37 .001 940 917 967 .089

GFI TLI CFI RMSEA
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H x3(37) = 60.132(p<.001)Z 2] 3 o2 Yepyi)
& Ao A GFI=940Z =4 Yebstth GFIE ZE
A7) cheke] A e 9t JS v U

Table 16, Direct and indirect effect

AR5 AFEY) APne & Ay o F= A%
o|t}. 1)1 TLI=917, CFI=.967, RMSEA=.089% .}
ER} 2 qTolq A4E A7mael 43 Aow 1
B,

o,
e
o
> lo
o
it
2 £oof e

e ol Bobol o] g

AR E ch2A, 2 tvalue] A7 Ak 1.960

<

Table 15. Path coefficient analysis of structural model

Standardized value Fixed index
Path
(estimates) (t-value)
Brain wave — depression 0.613 4.016%**
Brain wave — somnipathy 0.525 4,123%%*
Brain wave — life satisfaction 0.510 3.751%*
depression — life satisfaction 0.312 3.121%*
Somnipathy — life satisfaction 0.448 3.217%*
** p< 05, **¥p<01
3223 Q1A 24
A\ g aeello] A e bl whe Hule] Wt
927 8 Fugels Fal el A o JFL wA
G BAEATE Table 162 AAgHE Eafe

Path Direct effect indirect effect total effect

Brain wave — depression 321 321
Brain wave — Somnipathy 414 Al4
Brain wave — life satisfaction 289 289
depression — life satisfaction 37 371
Somnipathy— life satisfaction 369 369
Brain wave — depression — life satisfaction 321 x 377 121
Brain wave — Somnipathy —> life satisfaction 414 x 369 153

Total effect 2.044
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