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The Effects of Somatosensory Stimulation on Cognitive Function and
ADL of Patients after Stroke

Kim, Dae-Ran'

- Hur, Hea Kung2

"Assistant Professor, College of Nursing, Keimyung University,
%Professor, Department of Nursing, Wonju College of Medicine, Yonsei University

Purpose: The purpose of this study was to determine the effect of a 2-week somatosensory stimulation program
on cognitive function and ADL of patients with brain damage. Methods: The sample consisted of two groups of
patients with stroke: 10 patients with a mean age of 59.0 years who were treated with somatosensory stimulation,
and 9 patients with a mean age of 51.78 years, who were not treated with somatosensory intervention. A
nonequivalent control group non-synchronized design was used to assess the functional recovery after stroke.
Instruments used in this study were MMSE-K for cognitive function and FIM for ADL. Results: The hypothesis 1
that “Patients with stroke who were treated with the somatosensory stimulation program will show higher MMSE-K
score than that of the non-treatment group” was supported(Z =-2.390, p =.017). The hypothesis 2 that “Patients
with stroke who were treated with the somatosensory stimulation program will show higher FIM score than that
of the non-treatment group”, however, was partially supported(social cognition: Z =-2.204, p =.045). Conclusion:
Somatosensory stimulation was effective to patients with stroke in improving their cognitive function. These findings
suggest that somatosensory input can be adopted to nursing intervention for functional recovery after stroke.
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Fig. 1. Conceptual framework of this study
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Fig. 2. Research design
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Female 4(40) 6(66.6) 7.053 029
Education Elementary 4(40) 5(55.6) 053 319
Above middle 6(60) 4(44.4) ’ ’
Economic status High 2(20) 4(44.4)
Middle 3(30) 2(22.2) 579 901
Low 5(50) 3(33.3)
Type of stroke Hemorrhage 7(70) 6(66.7)
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Table 2. Homogeneity of cognitive function & ADL on pre-test (N=19)
. Experimental Control
Dependent variables Z p
M+ SD(n = 10) M+ SD(n=9)
MMSE-K 15.50 + 8.31 1544 +11.11 -.204 .838
FIM 52.80 +24.50 61.56 +35.28 -.491 .624
Table 3. Comparison of difference of mean value of MMSE-K score between two groups on post-test (N=19)
Pre-test Post-test Mean Diff.
Group 2 0
M+ SD M=+ SD M=+ SD
Experimental group (n=10) 15.50£8.31 19.90 + 7.31 -2.807(.005) -4.40 +£2.99 2.390(.017)
Control group (n=9) 1544 +11.11 16.11+9.77 -.412(.680) -67+4.24 - ’

*Wilcoxon signed ranks test, bM.emn—Whitney test

Table 4. Comparison of difference of mean values of FIM score between two groups on post-test N=19)
Pre-test Post-test . Mean Diff. .

Group Z(p) — Z(p)
M=£SD M=+ SD M +SD

Experimental group (n=10) 52.80 £24.50 60.90 +25.61 -2.668(.008) -8.10+7.86 1.354(.182)

Control group (n=9) 61.56+35.28 64.22 £ 33.94 -1.183(.237) -2.67+6.16 o ’

*Wilcoxon signed ranks test bM.emn—Whitney test

Table S. Comparison of difference of mean values of FIM subscale scores between two groups on post-test (N =19)

Pre-post test Mean Diff.
Subscales Experimental Control Experimental Control Z(p)b
Z(p)* Z(p)* M=+ SD M+SD
Self care -2.375(.018) -1.841(.066) -2.00 + 1.89 -1.13+1.46 -1.014(.360)
Sphincter control -1.000(.317) -1.342(.180) -30+.94 -.88+1.81 -.821(.633)
Mobility -2.121(.034) -1.732(.083) -1.70 + 1.89 -1.13+1.55 -.787(.515)
Locomotion -1.342(.180) -1.342(.180) -70 + 1.64 -38+.74 -.061(.965)
Communication -1.826(.068) -1.342(.180) -1.80+3.16 -38+.74 -.848(.515)
Social cognition -2.530(.011) -1.000(.317) -1.10 + 1.45 -.14 + .38 -2.204(.045)

*Wilcoxon signed ranks test, "Mann-Whitney test

3, FA A ulaelA] SAROR Gt Hol} A QRrOm(Z =-1.183, p=237), et 1 34
SUSAEHZ = 2,668, p= 008). olo] u]3) Tz & L 2% Holo] Bl f2lg Ko7t gl A
A A 61.567-A 2 F 6422702 H 2674 o2 YEPYTHZ =-1.354, p=.182). Z12{4} FIM2] 6
o 4&Ied] 1A FAHOE HOJ% ol Mol A W categories) F 313 214 oA Ag

-61-

AYOHStL | 1P 114.71.4.122 | Accessed 2016/05/03 16:39(KST)



AU eS| A A 20, A2 %, 2008

3} o] A- 5 Bake] Hjol gro] FIRt Xjol2
Hoj(Z=-2204, p= .045) 7} 2= REz oz 2|X
=gick

o = gl ™
She 1BEAE AT Ak ATl XS
3} Q% Que

[e)

7} Al 3 lofihs A1l 71%%% %142
5ol AL Rolz Aue ARwETt

EFL Thabet AAIA Aot ok} 42kt ol
N7)se] ke ZUSAE, gREe] A9 HEE
5ol Aukg ARH Gl 2YE Fof Btw
of & Zulo] gick. Lett 2 Sl X% &4

U e, Holdisability), 7]} 755

T %
o] Q= AR Hre] A HA|(Kwon et
al., 2004; Claesson et al., 2005) 21%]7]% A7} 7%
BIEO] gt o2} FAof| HEF AR T8 AW

AFZ R QUrh HES SRpollA 7HE RIEst

l el APl 719, Add, dof, 1ejar

olg gAoA 9 7|5*|5Fo]w(Tatemichi et al.,

1994) o|Z Qlaf =L doju B3 FoE THEA
T A 7198 AY meehA| s " 53] 5
4 AEA 7| T3 FHT} Aute 9 g o]
Astgol wel AR =7} o2 l(DeLisa, 1987) &=
Ao 2= AAA 715359 Hrert Holxl= ARE
Z3dch weba A7l AstE HEF A4
Tz FAoNA = AAA 7159 I5e Sdiskstr] 9
A= JAEES FAE 5= Qe Hert A=A
- A arejElojof & Aot

Kim(2003)> x| &4 3 170 ojiie] A7) =&
& Aol Al Az Ab= SAE 371 A5k 94
L A7 Fel Bt & Halskqlch
H

=
ArolA FUT ARAAFE o &4 F 1-37)

>~
)

Ao Al AlFg Aol A=
© &2 yeht Az Al=oe] g4
]i Hol7b= A7)l Q= HE
A}2] ?_1;47]% Fole a7t SlesS ¥ &

Aok ARAA= A AR5 5&’5} 7 ¢
AEet viel o] FRAIHA S 4177
plasticity) o] 2C 2 Hdrgd 4= ik
A R AN A=A EAIRE AR
o dixlaj e foE oF A= A
3hA|7|aL, o]Alo] w|o] H7tg FES @ﬂ/\
Zo] AtA ElthJohansson, 2000; Kaas, 1991). %
2 Aled & dixudo] S43E= %
24712 o A (functional MRI)S E3)] =43 4=
o, AAE Tz oo A& FH i
H O (multifocal)7} A dlE]E= AL HzsE 4
(Ward et al., 2006). o =]1] 2 o] ZAJs}= 1] o]
S ofnlshH(Kaas, 1991), thi] ]2 o] A2 &
7159 353 digh wAo] 97] wjEo(Ward et al.,
2006) FZtAf=o] X755 5 Xk Ao S
5% 4= Sk webA HEFORE QIA7]FY Asket
Huld| S0 2 71ztuA g $Qlx= 7hzko] oFo] ZhA
gt Aol A ghatol| Al txshE dA o] A A=
o] 214 AF 7_4]?::"7—}—?%74]3 A=A Flr} o]

=3 A4k} v A

ole] T47] &45‘—2
a

S
o

ofN N off pie
ll
r
N

i rg
rd
[}
=
i
;3
FE

o]
~

glx
\I-H_"‘—F’
'lj >
é;ﬁﬁ;eolr_liﬁmgmlol'm
2L Hoox o b

41 & ® o &

p O E'_
AdEo] 1x]7]5 7_045}% AAE 217 WHneuro-
nal network)S SATA A A T X} 7|50 W
shE 9 XH /\é(reorgamzatlon)g =7 do=zy ¢l

I

Fof|(Kim et al.,
Geas o] HBe ok B A
Botoh B ATH RO Fag A

AYOHStL | 1P 114.71.4.122 | Accessed 2016/05/03 16:39(KST)



B oo A FIM =15 o] 43t AABHE a2
BRI AAAAGE AST A2l S

3 A
T F Bt A Zol7h FosHA STty tix
o A= 25 A - ol o7 WSS HolA| oot A
oA d8E 39 w25 Abold
FolsHA FdE Ae = 4 Uik 2y RSt
2o SA -5 wste] gt Patu|aof A= FIM
o] 671l W & AA7ISH TRl Sl AREA Q1A
BT Fo3t Zpo] & HE # ok E 571 WS
o= FoRt ZpolE HolA| gof 11 o|{E th&t
ol EAs) HSlth AA, 25 5] AFAA=l
AA7E Fole Efo] HANE dd&s 35
= FEA7I710s ARAA=E] oyt vt 55
e Aor Alrdnh ditor HEY T HY|E
o] B|EL &4 T YA TV wE Sr TP
ol dojubar 11 o] % 371 22 67 g1t AAA
= ARA o7 753 Eo] dojdt}. &4z do
Ui 7538 0] 22 &Aoo @ 9l8) ko] 7hAst
HA Uehbe 22 Bl Hhall, 1 o] dojut
= 3]E-LS Y9 7}AX(neuronal plasticity) 22 Q1k

o
i

2, % 74 BT 4249 AgEA] o8] &4

]-2-8-(Chambers et al., 1987; Kim et al., 1992)

J
¢

O

|

4
x
m

ki
L
mot

2
2
A7V T AR B4 712k FThARITH
AT 552 o FAoE TakHY Rol2a A
Zhgy 2 QAolAe AEEAe AT Aol W
A Qx5 71%0] glo] B ATl GAKE A%y
ATE FEE 27 B ARAAIL Aot
QAT Sseo] digt AT e Faic
A, A7) A (feasibility) Tl o] 25:7ke] H|7k2}
A Algol Trhs A-oINe Bk SAstem 1
o) $4 2AL FoIgel, HaA T 1349 Aol
o
u

Aoz doluhs EAL

2 ) w7k F8s) wkdslel 4]
0] ATk AZERT AR W QAbA TR
A AREA T wIE B Al Y FE 4
dol| A ozojA AL B v H4 &S Yol
B SaiAE FA) & FHHoR HRAE AA
sl 77t Wew B o 4 olslth AW, U4

2% el A9 WS, AaEd 54, 9
A7), oY 53 2 e450] BE pelE: 27
Hol 7)538)% HEe gaaclse sEo] AuE &
oloF A 4= Qe ATl B Aol A AX7)%
RS S HEF T /)55 Jee Fe
2o 249 HEF $UERAAA WA
&4 T AT e Ae] goln 5 dusy
o o A BAlsio AelasE S0 2
So) Weg neslA kol YR oAl A
Mg 7P 4 Qrkal Bek 2y MMSEK® 243
AR 7% A4l FIM B2 243 A9 447t
wx ol aabElel ARANT FA7} 13719

Apole] GhAl7] WEF Bape] QX7 Aol LA
ol EAE Urehfolths AFS ol eju] gl A
Bz Az,

AT EEGT 2] o] ol MekstuA of
THA A BEFS I oA AT Y
FYT ) A 54 L AHSHe] Gl Hrha
544 fA81 slgon, ok 289 A
FAE 27 B9 ASH 02 AFeke (17 79 23)

Al

FABE AR Aukst sHer] Slode wEA
ShoITke Wt felang 12 sto] 05 ezl Alu

£ 1% 072 27 e ATEe 23 9o} o}
o Ea APT) A4S AGANT FAE AT
She Fok B4 AlBA SakAfolo] olRoixi 11
o obhE W ARA PARHOR A8 ek 5

-
lo
B
1
N
e
o
m
oX
)
3
Mo
u}
gl
i*i
1l
juid)
re
4 e

o] -t vt S Holal

2 A oJol= YAollA AEA R S5y
© AEFA o] EA IAE B, o5 A
A& =&dte] SAE A+ ER 1 53E A5
olm, A=l G471 HES B 27|
SAZA S AR ofyet HFARE WL Q= Y
=5 39 715EE a5, 59 AAES HHA

[
OS2 PN 7 e 8 SAYE wREleH, A

K
POUC s ve)

-

-63-



AR171rE 53] 2] A 20 W, A2 5, 20084

A2AT0) 2HEFA e 0|24 2AZ AT
chd et

A AYE
B AT gl i

m{o rr é
riot
1
6

glo] AEZ 9] 7}§F;<HDI-
24 Q1A]7]|5(MMSE-K)x+ 2
78 olgelo] Ang 24 v
3= AgEE= SPSS/WIN 11.0 =2 738 0] &35}
of AFTiRe] PukHel BT YPEHS A
e Y4 AR

&

N

wEoa = X -test, Mann-
Whitney test=, A|7FZIA=9] gt X231 59
Z}o]l & H|w3}7] 9J3l Wilcoxon signed ranks test=,
A1 & H4 2jo] o] HH|nl= Mann-Whitney test®
EERERETCEY

® Q7o) AUERATE e 2ok

AR, A2 SAHE As AP AA7E
© gola] Z71EUIUZ = 2807, p=005), A7zt
4% A5 AA7s Aol APTolN YrEue
FEI F71E Ao etz =239, p=017)
gl g Fot
EHZ:—TLL EE} AP-ARS Q1A 7] A4=8] A7t H &
Aoty 7h4do] A7) %,

A, A= SAE Aee A
FasRe gelsl S7hEgotz-26
008), AT AT AABE A5 Aol
SARCR Fo3t Zpol7t gl Aoz YEHthZ =
-1.354, p=.182). 121} FIM9] 67} W3 3 A15] 40l
A Qdolol N A@Ent dlae] Bt Aol go] fe
A GEHZ =-2.204, p=.045) “AAZAE FAHE A
B Aggol ATWA L3 tag Beh A4

A4 %
=Y
o
N
N
N
Mg
ofy
é
Ll
)
OH
T
T
lo
>,
n?ﬁ

T QHTE 2B 49 Aot o F Aolchet
£ pe yEAoR X

ol 2 Avhe W7 olaEE WEF 3
som PAE YT A
of B} UeE Hol A5 £
g ol QAelH LHo R AbgH & FRE
A Bae Sel7)e} g 2msao] et o2
1% A agi Aziehe B AT Ang 7|2

ot ZA Ay e
Z I

= thewt 2
3, 27154 7¢ 52 A AUAAT A7 Al
H4g5)7] eI FEE &
l

W 712, Eate] Bt

A A,
AR, @A) ofshitotol A To] BHEE T gl
a3 AR wTkE WEels ATE AAF

References

Bach-y-Rita, P. (1981). Brain plasticity as a basis of the
development of rehabilitation procedures for hemiplegia.
Scand J Rehabil Med, 13(2-3), 73-83.

Chambers, B. R., Norris, J. W., Shurvell, B. L., & Hachinski, V.
C. (1987). Progress of acute stroke. Neurology, 37(2), 221-
225.

Claesson, L., Linden, T., Skoog, I., & Blomstrand, C. (2005).
Cognitive impairment after stroke impact on activities of
daily living and costs of care for elderly people.
Cerebrovasc Dis, 19(2), 102-109.

Cohen, J. (1988). Statistical power analysis for the behavioral
sciences (2nd ed). New Jersey: Lawrence Erlbaum Associates.

DeLisa, J. A., (1988). Rehabilitation medicine-principles and
practice. JB Lippincott: Philadelphia, 671-575.

Easter, S. S., Purves, D., Rakie, D., & Spitzer, N. C. L. (1989).
The changing view of neuronal specificity. Science, 230
(4725), 507-510.

Folstein, M. F., Folstein, S. E., & Mchugh, P. R. (1975). "Mini-
Mental State": A practical method for grading the cognitive
state of patients for the clinician. J Psychiatr Res, 12(3),
189-198.

Giles, G. M. & Clark-Wilson, J. (1993). Brain injury rehabili-
tation: A neurofunctional approach. London: Chapman &
Hall.

Goldberger, M. E. (1980). Motor neuron recovery after lesions.

-64-

AYOHStL | 1P 114.71.4.122 | Accessed 2016/05/03 16:39(KST)



ddie, 837 ATl HEF dA9] A7 e dEE el A= a3

TINS(Nov), 288-291.

Hansson, T. & Brismar, T. (1999). Tactile stimulation of the
hand causes bilateral cortical activation: a functional
magnetic resonance study in humans. Neurosci Lett, 272(1),
29-32.

Inglis, F. M. & Fibiger, H. C. (1995). Increases in hippocampal
and frontal cortical acetylcholine release associated with
presentation of sensory stimuli. Neuroscience, 66(1), 81-86.

Jongbloed L. (1986). Prediction of function after stroke: a
critical review. Stroke, 17(4), 765-776.

Johansson, B. B. (2000). Brain plasticity and stroke rehabili-
tation. Stroke, 31(1), 223-230.

Kaas, J. H. (1991). Plasticity of sensory and motor maps in adult
mammals. Annu Rev Neurosci, 14, 137-167.

Kater, K. M. (1989). Response of head-injured patients to
sensory stimulation. West J Nurs Res, 11(1), 20-33.

Kim, H. W,, Ko, Y. J., Kang, S. Y., & Chang, Y. A. (1998).
The relationship of MMSE to functional improvement in
brain injured patients. J Korean Acad Rehab Med, 22(6),
1179-1184.

Kim, D. R. (2003). The effects of somatosensory stimulation on
functional recovery of patients with brain damage. doctoral
dissertation, Yonsei Univ, Seoul.

Kim, J. K., Hah, J. S., & Byun, Y. J. (1992). A preliminary
study on the functional recovery after acute stroke assessed
by Barthel ADL index. J Korean Neurosci, 10(3), 298-307.

Korea National Statistical Office. (2002). http://www.nso.go.kr

Kwon, Y. C. & Park, J. (1989). Korean version of Mini-Mental
State Examination(MMSE-K) - Part 1: Development of the
test for the elderly. J Korean Neuropsychiatr Assoc, 28(1),
125-135.

Kwon, S., Hartzema, A. G., Duncan, P. W., & Lai, S. (2004).
Disability measures in stroke relationship among the Barthel

index, the functional independence measure, and the
modified ranking scale. Stroke, 35(4), 918-923.

Magnussons, M., Johansson, K., & Johansson, B. B. (1994).
Sensory stimulation promotes normalization of postural
control after stroke. Stroke, 25(6), 1176-1180.

Namerow, N. S. (1987). Cognitive and behavioral aspects of
brain-injury rehabilitation. Neurol Clin, 5(4), 569-581.

Oh, H. & Seo, W. (2003). Sensory stimulation programme to
improve recovery in comatose patients. J Clin Nurs, 12(3),
394-404.

Oh, H., Kim, Y. R., Seo, W. S., & Seo, Y. O. (2005). Develop-
ment of an integrative cognitive rehabilitation program for
brain injured patients in the post-acute stage. J Korean
Acad Nurs 35(2), 270-282.

Osberg, J. S., Delong, G., Haley, S. M., Seward, M. L.,
McGinnis, G. E., & Germaine, J. (1988). Predicting long-
term outcome among post-rehabilitation stroke patients. 4m
J Phys Med Rehabil, 67(3), 94-103.

Ottenbacher, K. J., Hsu Y., Granger, C. V., & Fiedler, R. C.
(1996). The reliability of the functional independence
measure: a quantitative review. Arch Phys Med Rehabil,
77(12), 1226-1232.

Tatemichi, T. K., Desmond, D. W., Stern, Y., Paik, M., Sano,
M., & Bagiella, E. (1994). Cognitive impairment after
stroke: frequency, patterns, and relationship to functional
abilities. J Neurol Neurosurg Psychiatry, 57(2), 202-207

Wade, D. T., Wood, V. A., & Hewer, R. L. (1985). Recovery
after stroke - The first 3 months. J Neurol Neurosurg
Psychiatry, 48(1), 7-13.

Ward, N. S., Brown, M. M., Thompson, A. J., & Frackowiak,
R. S. J. (2006). Longitudinal changes in cerebral response
to proprioceptive input in individual patients after stroke: an
fMRI study. Neurorehabil Neural Repair, 20(3), 398-405.

-65-

AYOHStL | 1P 114.71.4.122 | Accessed 2016/05/03 16:39(KST)



	체감각자극이 뇌졸중 환자의 인지기능과 일상활동 수행능력에 미치는 효과
	Ⅰ. 서론
	Ⅱ. 연구방법
	Ⅲ. 연구결과
	Ⅳ. 논의
	Ⅴ. 결론 및 제언
	References


