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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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5. X2E AW 5k F250) A7 BAA AN Table 29}
ol 7 29 A7 dEE s Hol= A
SPSS/WIN 11.0 Z272& o] &3to] AZLUAIA} How fofgt zpo)7k gllet
o elubEel BT} AWEHL Aol MEER T
ko] A4 AHL \’test, Mann-Whitney test, 2. 7N
AT e mntel ofgt 2 o] FA 5 vl
1L+ Wilcoxon signed ranks test=, A1} & 4= 2}o] o 7H4 1: “AIT A ZAE AT Adto] A
o] & o H]ile Mann-Whitney test®= 535Fict. S| FRE 2t Hop AP-ARE QIX)7]E Ag
o Hjol} € 2 Rolch AZ3 AThe Table 33

., A3 Fi 2ot A3 MMSEK H= T4 A 15550l A
FA 5 199902 B 447 271 FA A
1. APUAIXIZE A BTN 25 F Pl A0 ol Aol sigenz-
2.807, p=.005), x-S A4 A 15447304 A
A xR A A4 A AT Table | #1611H0R Bt 6ol Asion 4 1
I Aok AHO| e Awd dizdtolA ApolE B & BlaofA = FoRt Aol HolA] IUTHZ =-412,
HOoLHx' =703, p=.029) WG, AANE, HEF p=.680). = et 7t A A - 5 M 2polo] b
o] &, ole, Atk & AT|el £ 2 Zolt 9 EAMOR ofat Aol LEpfolZ=-2390, p=
Ao ey Auel 4$ HEF Bl 7154 017) 714 1:& A= ek
g5 = A= F8 dAF ohy(Jongbloed, « 7H 20 A A SAE Al Aol Zﬂl
1986), ‘-1 Aol w2 MMSE-K ¥ FIM <=9] 2} Hhx] ah 2Tt Wk AP-ARE QlARSE i
olfg BAIT Aut fold Aolt gl Ao Uet H4e0] Aolrk B 2 AolrhE 74 2k Table 4
UYMMSE-K: Z=-311, p=.755, FIM: Z=-267, p= 9 Table 59} Zth A3 & FIM FHa4= 4] A
789) & AFtolM= TR AP SHA] skt 5287l M SA & 609302 Hat 8.1% SIS
Table 1. Homogeneity of general characteristics of the subjects N=19)
Experimental Control
Characteristics Division (n=10) (n=29) X p
n(%) n(%)
Gender Male 6(60) 3(33.3)
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)
Infarction 3(30) 3(33.3) 3.895 143
M=£SD M=£SD V4 p
Age(yrs) 59.0+11.78 51.78 +£30.14 -.123 902
Duration of diagnosis(days) 71.3£36.65 61.33£26.63 -.123 902
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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 Fo3t Hol} A Qrom(Z =-1183, p=.237), F Rk 2 5
SUSAEHZ = 2,668, p= 008). olo] u]3) Hhx-L & L 2% Holo] Bael A fold Holt gl
A A 61.56-A 2 F 6422702 H 2674 o2 YEPYTHZ =-1.354, p=.182). Z12{4} FIM2] 6
o] J&ieE] 1A FAHOE HOJ% ol Mol A W categories) F AH31H 214 oA Ag

- 2486 -



ddie, 837 ATl HEF &R A7 eH dEE el A= a3

I h2te] A & o] zpo] gho] f-ejgt 2jolE

Ho|(Z=-2204, p= .045) 7} 2= HEA o7 23|

=] 3ict.

V. = 9

2 ATE Ayl JHsl e 1-3709E Ato]g
7] HEF BAE QAR ARLEAE A
3= M AE Algst 2, AzAe] A7
I AR AR e Sl st IS
[k A-tolth o= F4717F A 1-3704E Afol<]
&5 TRoA It AY AlFdte AR S
7h Head & dojus A AR Vs ES EHAY
T AE TAYE HolE AR AlRHT

Y]S5 TheFet AA1F Aofjint ofyel AZket 2l
A7159 &4 2Tl R A HEF
x| 72o| AIE AAA ool - Fol HIIE
o] & ZHo| it vt HT 5o AX7Ee &4
o] YFeE 4352, Holl(disability), 71e} 7] 53] 5
I Y3 To] = AR B A HA|(Kwon et

al., 2004; Claesson et al., 2005) Q1X|7)5 AA7}F 7]5
3|50 3t Hpo|x} FAl HES A&7 Fa Ay
Az HFEIL ok HES 2Rl A 7P RIE)
A detde A = 719, AdE, deol, aear
Zol8 oA 7])5A5lo|w(Tatemichi et al.,
1994), 0|2 Ql3) TS Aoyt 53l o= 7F=A
Fi AL 7)o velsla ZalA e B4 5
57 qe|no] ST Felea A @ Beeo
AstEo] wle} A2} o2 Y(DelLisa, 1987) =
Moy AAE F15sR] Yo} wolAs Ans
zefalt) wabd Qx50 AstE HEE HA)
AEFAAAE A 75e] sBe Zrjskst] 9
M A E AN 4 = 7L A
L 7 argfEojop o Aolck

Kim(2003)2 ¥ &4 3 171 oo F47] &
4 Al A E.L A0S 377 A gl 94

2 Aole] wha7] WEF Bel7] AFT Aupol A E
U T} gl A0R et gz Tl 34
7] ®yr oket ¥A7I2 Holrke Al7le] Qi HE
% 819 QX% FAelE TIPS o 4 9
odek. ABAAT FA2 °1Xl 71~ A 71 A
OJ:L

4~A(neuronal

o = ‘il‘:}. é, EZo08 &
&2 ﬁ%]*ﬂ;i’t— P = A AN A AA=TE F
3 o] 2] 2 o] -ror‘ﬂ% ﬂ—‘?‘— 7\}3-‘% Ar8AE 24
3kA|7]aL, o]Alo]
Aol XH—TU\*QE}(Johansson 2000; Kaas, 1991). Z2+=}
2 Aled & dixudo] AstEE A 7154
24718 4K (functional MRIYS Eaff 243 4= gl
o, AR R Tz Feo A=E FH o oz
F-9l(multifocal) 7} Ed3}e= AS WS 4= Uk
(Ward et al., 2006). T3] 2 2] &A3l= ] zlo] At

S oulshm(Kaas, 1991), o1& o] 21402
7159 &3 A3 o] 7] wiFol|(Ward et al.,
2006) H2HA=ol ¥ 7 25 Aog
23} 4= Qith webd HEFo R QX759 Asket
HupH| S8 HAmAR §Qs= 329 o A
gt AefollA] BAtel Al FxshE AF=FY] AR
o] 1A H AF2 AFA=EAE A=A Het o]
A2 NS AZRAARE E5) AT g u]dz
A= o] <l

O =]
EAshs

B, UNUE A5 LS
: o

3 S Fof|(Kim et al.,
1438 3582 st Hrle Fx) A

208 %
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2 AFolA FIM =5 o83 dd8s +385Y &5 T35 B9 AHEA AUAEE B4, A
F7HA AFAATE AST AddolA= A4 & A7)s, &8 i T2 2450 BF WHEHE A
T & Hat A5 Jol7t st Skt A2l 71535 A BHaflse 5] Ajgd &
ol A= 25 A - Fof Rolth MskE HolA] oot A ofof FdE o+ e Aoy 2 AFlA A7
Folds A8 sqeE Y Het 25 Abolo e stk HES ¥ Vs8R dFE =
FrolstAl e AS & 5 Ak ey A T8 549 HEF RBEIEAHUA HAM AT
tf2to] SA -5 Hato] B3t PatH] el A= FIM &4 3 AR7IRE 71E Ao Ao 5 AREA
o] 67l WF 5 AA7eH BHo] = ARRE Q1A < ol A FAIAoU e A 540y ¥
G AT Fol3t o5 HAS ¥ e 5719 ®F 59 M-S EshA] 7] wiZel siAsk=dl ARt
oAM= o7t ApolS HolA| o} 11 olFE tha H& 7H 4 oAl 2 22y MMSE-K2 743t
o] BAs Hokth AA, 25 &k AFAA=l AA7Is A4et FIM =42 ST A9 d7t
AA7s Fole ol HAN ddEs 35 B oAl e AR SV 13714
= FIA7 s AFAAFEY Folv A=rt 75 Afolo] T 7] HES A JIA7]s Bl dud
e AR AlRErh diboR HEY & HTE = BAHE e lths AFS vl o] 2= A
o] 52 &4 F UIE7A P wE S22 TP Iz AbrE:

ol dofufal 11 o] 371 B2 677t AA A T FE257E A7) digel olE Hekskaat o
= Aoz 753 Ee] dojdt). &4z ¢ TAA Al d2te T A AR gzt
Ue 715850l 2 Sz QI3 HEFo] Fast e wf duka B4 9l AREAl QlofAd gt
HA Y= A E] sj&5Qld] whell, 1 o] dofuh SAEE FAIsH skylen, sk 23]9] AR
952 =9 7ka/d(neuronal plasticity) 2.2 QI FAE 27 5% ALH 2 AlFshs s(15 7Y% 23)
Aoz, 7 71w ASHQ) A Al s o] AR AeES AL =gsiilont & A
2 4 31-3-2(Chambers et al., 1987; Kim et al., 1992) TADE st AdRkE) skt QoA GEAAS
A o A= Sl 7Ibe S7HAIRIN shths At Fo=ES 12 31 .05 29l ATE
WAL 52 Fol= avpad Aolztar A = 1% 275 A &2 AHES 2L Qlof =97t
23t & Atolxs AZFAL Al ol i ST BR AT B ARAAE SAE Al
A= dAE 710l glo] & AF-dAel fARE A St 5% SA AlEARe fApAbolof o] Fojx]= 1Y
ATE HEE 25 ¢ AFAAES Algshi e T i 9 A 7A IAFHCR ) vEhd &
D s et ans A5sHA Eskelth = WA E fdes 5= AT - gllens
A, A2 AL (feasibility) wZofl 25:3E0] A3zt A3 84 Alof o5 arEsof & Aojck 2By & A
SA AlFol Bk AlFoARE adE SA5A 1 7o ERA7|(88)2F (N HE A AF AT
o & A4S Foiglatl, HEY F 1371 Aol o] ;= WIS e Holal Qlth

of 7ls Eo] Aoz doju= EAS 1T 2 A9 ool= delA ANEA R F3EaL QL
o g o] 24 A adE Fw3] vhgstrlol A = TESAY o284 ZAE "ML, o8 A
o] qlehar Azpgteh AAlR W2 YA =l Az st SAE A+ E2 1 a9s 45T A
A AESA 5 aE FUIRE Aol Y =2 olm], AFZA=0] HA7] HEFT TAY =7 AE
o] 44 o]Roj2l= A& & o A ads He9] SA=A S BERt ofy et B &S Il =
7k ffeiMe S F SR A2ARE AAl =5 A 758E o 59 dA7sS U
st 97 9a ' HE & 5 Uitk AR, 94 O & A 7 e &S SAYE wEew, Al
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ddie, 8373 ATl HEF SRt A7 L4Es s nA

A2ATe) 15 FA ol e ol 2H 2AS AT
th=g) am

2 Ats A RE J

7] HEF BAE e R AFAATE Aee &
1 5 ASetaat Ao

At WAlel 91215k 33+ F3H
of AYal A= TR, & A dh7IEe]
=3 5g gio R sto] Aol AR
< BFF 23] 25 B AlFsta a2t ARAAS
glo] A2l e sAS & Fofl 715359 A%
2A A7 SMMSEK)Y dAEF $852(FIM)
g o]gdte] aukg &4 wwstel

227]% ZFL= SPSS/WIN 11.0 Z271 0] 43
o] Aohidate] UnkAQl B4zt A Aot
g, & guel 584 d4S W -test, Mann-
Whitney test®, AZFZt=e] aib= FAAT $9
Z}ol & H|wsl7] 93l Wilcoxon signed ranks testZ,
A1} & 4 2jo] o] HH|nl= Mann-Whitney test®
H] i - EA 5kl Tk

2 Aol /Mg A ot Lok

AR, AT FAE Age A A7 )s
2 golalA Z7bEQanZ =-2.807, p=.005), A7zt
A= AT A7) 2ol AddolA trdtEt
oA S7HE Aoe® UehHZ =-2.390, p=.017)
A= FAE Alsir Addato] Aleia] gt
2wt By APA-ARE QIR 7] AHame] &Ko7k o
Holtp ez 7Hdo] 2| = 9ick

A, ARAAT SAE Alsst Ao s
sHsEe oo FTHEAOHZ=-2.668, p=
008), AAAAT A-F ddEs =859 Aol
SARSRE FY3t Zpol7t gli= AR UEthZ =
-1.354, p=.182). 18} FIMQ] 671 3 = Ab3] 29l
A Foof ] AEtat ke Hat zto] gho] {-o
A GEHZ =-2.204, p=.045) “A AL FAHE A
S Ag o] AlFukA] gk dzt Bob ARd-A

l:l
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rr
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>~
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el
Lo
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ox, oE
o

flo o

A|m

rlr
fof
o

T QHTE 2B 49 Aot o F Aolchet
L pge BERen A H

ol Ze Ak Y7 ofAEl HES B
oA kA B LFO R FHE AGAATY A
50 AT BE Bt e B ARA &
A Al QAN AwHoR AgE & RRE
A PAE 570 2 1kl Tat o] 24
DAZ AAFHE Ao A B AT AnE 7%
2 ot 2e AR 3
A, 2AFY s A
Hg=7] feiAe 2T &+
9 7|7k 53749] Hrb Al-
?,46} HRE Z_?Oﬁ—”,w} ! Ré}t}.

ol

(

=
2 gl “F/]*Bi]’“ XPE 01%6%34 AT 38T
A& AAdz
AR, @A ofshzofoll A ghol 85l Sl A7A

23t AR wTE WlEels AT
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