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Abstract

In this research, the efficacy of far-infrared (&}R) hot compress
in reducing the uncomfortable feeling of strokeigras’ upper limbs and
increasing the temperature of the distal limb wagestigated. In the
experiment, the temperature of the upper limbgroke patients and skin
conductivity at the meridian acupuncture points wessured before and
after applying FIR hot compresses. Uncomfortabldirigs at shoulder
joint on the hemiparetic side was measured by Viguelogue Scale
(VAS) valuations to evaluate consensual reactiothef patients before
and ter applying FIR hot compresses. Twenty-fiveniparetic stroke
patients, which comprised 18 males and 7 femalék,avmean age of (+
SD) 56.6 = 11.4 years (39 to 78 years old) wereurssd. Among them,
18 were right-sided hemiparetic and 7 were lefedilemiparetic. Paired
sample t-test was used to compare differences batwacomfortable
feelings in the hemiparetic side changes pre- apst-test. Wilcoxon
signed-rank test was used to compare differenceasveba skin
conductivity of measured acupuncture points and skinperature in the
hemiparetic non-hemiparetic sides’ changes chapgesand post-test.

Mann-Whitney Test was used to compare differenceskin temperature



and skin conductivity between male and female ptgie One-Way
ANOVA was used to compare differences in skin catidiy of

measured acupuncture points and skin temperatuaagels between
hemiparetic and non-hemiparetic sides.

The results indicated that using FIR hot compressgaificantly
improved (p<0.001) the uncomfortable feeling atgheulder joint on the
hemiparetic side of the stroke patients. Significhfierences were found
in the average temperature of dorsal hand surfdmetsveen the
hemiparetic and non-hemiparetic sides. Conversaly, significant
difference (p> 0.05) was found in the average sknductivity at the
Quchi and Hegu points between the hemiparetic amtthemiparetic
sides.

Keywords:. far-infrared radiation, stroke, disability, skin conductance,

hemiparetic
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ebA(infrared rayl - AR Bk > AR BAKHE? 327 A
TEA (B 21 2% #F & 0.75um3 1000pm2. B o iz ¢ & ik
AE T AL DTt A (near infrared; i £ 0.75umI 1.5 um) -~ ¢ &=
b s (middle infrared; & & 1.5um3x 4 um)% % ‘= ¢t s (far infrared; &
% 4 ym3i 1000 um) (Toyokawa et al., 2003; Schieke, Schroeder, &
Krutmann, 2003) c =t A A §87 & 4 = fE 44 B 5 R b B
(vibrational transition}¥ #& #- & 2 (rotational transition) 4 &+ B3 {Tigk =
ARG B EREFRRE R KA ESIB A MR R
oo FUIEEERRAE KA enS N R (SRR e B
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1859 # 4¢, W4~ 2 & R_Gustav Robert Kirchhofft ! Kirchhoff z_
= A% ¥R R T2 #8i5 #+(blackbody radiation)d sk 34 §5 & % K(v)
Ao T3 Mo ez AP g [~ AR 002 <o) & B (iR 2010)-

FOUR-E R o SR SR 2otz AL S 2 88 (blackbody)y H =
Yo 5 100%:> * % — 552 % > % 548 (perfect radiator) ( 2 = 218
FAM s A ® > 1997)

1879# {- 1884 o 21t L I » 12 & R JoZef Stefarr B & 14
2 8 % ludwig Boltzmannit ) 2 #8145 & enis i £ (E)fee R B (T)en
oS oA b gt A gk e- gl 0§ 2 i (Stefan-Boltzmann
Law)(1) -

E=ecT’ (1)

HvY »o 5 e F% - A ¥ & (Stefan - Boltzmann constant
6=5.6710° W/nM’K*) T % 2882 B4 B se 5 2 8 cnig 5 2 3 ( 8
2 H=1)-

1893# d 4t W4~ 1= & 7 Wilhelm Wien # 1! .2 = # %_E[Wien's
displacement Law ; (2)]i% 33 Stefan - Boltzmannz_t= > + 4 3L 2 8 {5

b R E (na) Z B RS F L 2 B A B AR e



(Wien's displacement constantK,] * & 2 8.3 8 & [T(K)] 3% 4 p >
15 5% B R LR S o

Thmax= Kyw=2.897 x 16 nm K (2)

1900# 1g W4~ 25 & ¥ 5. (Max Karl Ernst Ludwin Planck}

d

= »

CEE G R L ek S i RS A 1 (3) 1F G

L)

f2 5% 2 %8 {5 5+ o ;' [Blackbody Radiation Law,¥ = 5 &5 & o> 5%

Planck’s radiation law, (4)]:

en = nhv (3)

H¥Y s eg= it £F(energy quanta) v= 4 % > h = & ¥ 5 ¥ #(Planck

constant) = 6.6260689633 x 1Js
dR/=(2rhc/1%)(1/ehchKT™) (4)

#¢ > K= g ¥ #ie(Boltzmann constant) = 1.38x30/K > ¢ = %
@ T=%AEAE h= %90 F kK

T TR EGAF 9 2 E(Planck's Law) 2 %8 {5 5+
TREORBLIPLINEL TRFHEFNBHER [ A2 R
o AEd o R T AR RES 2o oA PG 7 ikt
F (ZIBH RS AT > 20045 A AE > 2004) 0 kit 2 A A
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& o b S A & 2 g Sf[(radiation) 7 F 8 F 4 F @ikl B 43
4 s> N s EagPa] s 78 - X k= g[(resonance
absorption) § » 3+ stz izt A 4 IREE R @ /D GBI T

BH M RBAFTRERE L REPREREF]EF > T
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Bt RFT € 02000) B bR AL Y T AL S Ak A
nl AR % ek (Inoué, & Kabaya, 198945 H i - 1997; Yu et
al., 2006; Lin et al., 2007, #+8g*&% » 2007) -

B M2 By AR RN R R ELS T A R
B P i PR 20 BB 7o 2hig s g (relaxation) 2 VR i B (F )

B RGETRRESA S G AR ) SR FoUR T R

BFlE (b4 2 T =~ BOad e me 82550 4 ) BRE
HAF DL FRRERF BT R one g AP - F 0

# (nitric oxide; NOX: fijrp &4l g ks> A g & g F ol %2
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i R & pFrederick William Herschef 1800# {1 * 4% &3 .15
L HFANUEN G- BRI T AR P RFERERALFA R
2o Gt R e W My X ST A EE > 5 1 1970
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MRBETRE RPN - F CFERE TR &S R e g
=L F o F AR A 4o (Yu et al,, 2006) REERE Mm% IR
(k4L > 2004; FRiEE ~ § 22 ?ﬁ 2006) ATk e ptob o H o
% p 0 kenit 4 GRragR  2008) 0 T defera AR B B R ALE I
o P EAL R F N R et M R (IR % 2 4 (Tel
etal., 1995) -
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(normalization effects)- v i¢ =3 4 £ ¢ § 2 (Shiurba et al.,, 1998;
Toyokawae et al., 2003% =4 - 2008) -

& Lin (2007)% Lin (2009)% 4 tha= § ¢ 4 7o 5 d i o b S P8 b

+

o4

g

L F e REFREEEREE O TR ek P g
Al BFEEFREYOFT > XV RRL F A % (Imamura et al.,
2001) /&4 > B f dgius g RRA I 5 T oL TR 0 T AR
FEF X EPREREY o AR G 0 BT R R R

B fpEAge & A (s Bl % 34050 2007) -

e E

R

BP0 B RRBHT RO REA LR KB HR
HnL X B S RESR R &L R e FRZ EHIAR G R
Fim#%ﬁ#fﬁ B R SRR KL E LR X R
/ﬂ 2Ok 20 # »x(Masuda et al., 2005) 77 7 & IR 0 i i ch AR & 15
A s o Bl p A S R AL (ETERYE > 2008) 0 R 40 A 4B fs o i E
AR g ¥ A3 0 B0 B 5 ¥ (reactive oxygen species;
ROS): = » " i g 2 & 77 i Helam®e 2 & fofr ] W5

4 & (Ishibashi et al., 2007)-
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? (stroke) 3{};17% h_ﬂ_"g)’? 4 ik 5 g 5115;'&‘_13}%7%’ Ti’yTTLﬁ;T]‘@

~ R RARFERTEE > 47 4 g g R °F (cerebrovascular accident;

Tl

CVA) » @ #RTFa b Flaks a 7= S > Ead 2w
Feeni Bl g 2 i et £ R 2 2% (World Health Organization;
WHO) $¢ b ehT & &0 - &~ "0k ¥ 3 & 2 AP < =
3 TS T 2 gk & B A 4 i 17 (World Health Organization,
2010b)

PR FHLEEY ARG G MY b dnedde (R

mAE)Gp M R WEARFRZAS o (FW
AFAAH)G THFE AR FE AL FT R A e
(% F ~ q-FHTJ>>F' F280 B3 T o xEe @ (FRF
Bm)RlF cTR2G A0 s &2k e ((MEF-MEF 5| > -
1425 » 2005) ©

PR E BTG AR LR SRR AOR (8B~ B
ju 0 2010) > ¥ 75% ¢ b A F|E %L FIEEATE S 0 A 2B R FR

]
—

\4

RixEd 3ra g e (haemorrhage % ik T % Fles o w F g
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g g a & R F1E & %A v (atherosclerosis % # #% &5 & & it
(atherosclerosis> g £ s g ¢ %59k ~ SR G ~ 4F & ok
LA FARP A bt A A AR ERE R F S LT 955
B B HE KRR RARAF O B oA g N EEA NS R
(Buckman, & Sutcliffe, 2001; Susan, & Thomas, 2007
15 Frclatrd § o TR A RL SN E R R F B
Lot AT Rz 2 0= A i 103834 (F 461584 ~ A
42254 )> k 2305 A g 7.3% W B R <R R (75
fefrd § 0 2010)> @ WP & #3274 39 5000 » &% b &F (¥
£2£52010) > @ A ST LA N RE BRI E L 2 LKk

T7.3% 5% & 4K Lihe fh g -
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i

P k& 5 dw ¢ kb (hemorrhage stroke) - = 4 (ischemic
strokel B & < #gA HP o> g P b BRLFGR D fobmkRk T
edin o PlaEd Y b A RS i E o B P e A B

F Aol 2 o BT g forahE { 2 (REFE

o T BT FORLA 0 m RO ARG ) o i A B
BRI BRAF AR A S EFEE e T R § T
0% R R B 0 R » PRk T M A 4 BE 0 R R
Paat A Mk F L TR b5 e AT BReR 1 p

& F ARG F B (525 0 2004) ¢

4 o _Pgeq%r/ RN i m:f;zjjr.;l n“‘njﬁ. T g

=5

T apE s Y EERA P e B @ ¢ oY B d RS Rl

AR S FF k E TR M F S R E s TR

4

T LA AN b VAR L T R RO R ek A
B e PR R R R S RATF T o PAef =B (24 )

SR T EF Ko 24 0 F AR o F Bl 0§ RS G

N

Fr- 4280 pd - L7 Fe (Bl 3E1992) ¥tk A (A

,»ﬁ;%>>;}%:”;l’% ﬁ_u_rr’_u_ﬂi‘&éfffrm v/n‘h’f?@iﬂ"—ﬁ?}i# o
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A dgiEe (Fhees) p i Tipma RP o AP Fa o (AL
& > 1994) -
M SR B T g s P RS P RERE S A PR
FTRF-BFZE B FFTIEL > SFH L (R TR i
FobHE o A/ REFRRA R (AP 142002 b~
Pl A A NE 257 HAAFEER AR FREI Ly Ew
hoT2 29 gz 6 SFL % TR B4 kA imA o 20
R FE R PR BRAT e o dpdla AR 2w o ¢ FH2
AR o DAk 2% 0 AT 3% (R £ 1992) -

P b 7 R ARR R 1 (impairment)e- £ st (disability) > -8
BFIeE ARG N KL f 0 A TR EEF PR Y A RRE il
T g EREDP AN -

P BoF L8 dp 1 40T (Susan, & Thomas, 2007; The Stroke
Association, 2010; WHO, 2010b)

1. % J (pain)

2. W35 2 F 3 7 (speech and language disorders)

3. &% Flig(dysphagia)* 9F A2 1 - bom AT BT

Ht

4. A g d >~ F (perceptual, cognitive dysfunction)
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S. A2 P i3 2 (bladder and bowel dysfunction)

6. Jp(seizures)

7. A4 4. F (visual deficits)

8. & % #.4F (skin breakdown)

9. B R ¥ 4*4f (somatosensory deficits)

10.# T4 45 (motor deficits)

11. 4 ¥ 5 ' (affective disorders)

12 5% ~ & 4 (weakness, paralysis)

13.4 3f T fi=(balance deficits)

B L OFORE TG 0% 80%: ¢ Bk R g Y A ARG
z o BV ez 2 A S > 2 02 P FREB AP

¥ 4 %% #+[activity of daily living; ADL ; (=% % > 2004) ] tp ¥

|
T

B e oo d MR R T R LA ¥4

T3S S

=R

7k
A
fin
(i}

P
)
%
v
el
Tk
g
8
=
EN

-
i
%
el

7

Th

3R AR Ay

|
Ik

fe#s d & a8 4 (Park et al., 2009)- F1+ > #5¢ b & L5 A B
Gk K ik 16%3 84% & Al g LgE (Fm o A (LSRR

BNy L Eﬁfr}u ¢ % Ji (Walsh, 2001; Susan, & Thomas, 2007)
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2.2.35 B & % &%

£ F 4 2% (WHO) #4 it (disability) sh& 40T @ 4 i &
- BRA FRRE FEX UL B U F FRFRAEE
R 4 L FIFIR G AL 0 A S BE R - A kB BT Y B
FRE ALK a4 RN T (World Health Organization, 2010a)

SLERER IS e S R SRR S S S L

b2

o

SRR G Ry B (2 RZEARFRE > & p @ Lin, Tsai, Lo, Chang,
& Huang, 2005 - { % it ~ Mgt~ A @ & o B@mFALE 1 Py L)
(Michael, & Bob, 2004 - 2 3& 41> 4 5t £_ T Fliz e v 4 a4 N 4%

- AT L R R R 0 TR G A AR

[
ik

< A= r o
&Bb‘; v 1 3R # =

PIBAAN oA AN B AR FRAEREGRELE 0@
Bt g AN A RALL F BB o 1% 2P TR A N

ZREr s I B f‘[li;m‘*%’im%—l[i’\%‘rﬂi‘r’r ¢« ARA P
RERFATAF L (FrREFILREF 1L 2FLFT
2010) (MRt FHF 1R &) AR VAL TARY IR R
Vend o om AR EALAE S S ARELG T LAERG o
LA EF EAFEIFIRASBELA I NS KRR 5 L

¢ 9 @it ¢ ¥4 (Susan, & Thomas, 2007
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FEN A R ERE B AL SABRER PRI IENB
AR CANEFALER T LN E LRF TG DL REAE
HiEF, B FA2ZBLARD - RHE -

P R R B F L2 & eI o LR F b Ak T v
Bots 3 g 2004 MIF D WM S AL ¥ o e Bom &L
FlLRFR S gz a4 on R EHBAEER AL L SR
(Adamson, Beswick, & Ebrahim, 2004; Hara, 2008)

BER G R GERANDIBRT)Z - AT REET AN
PR AEHLY 03 30%1 66% v m R R RIEA R 2 Haut
FiEA BT EHT 5%I 20005 um kg 7 R 2RI E A hE G
(Kwakkel, Kollen, & Krebs, 2008

1995 BOt(2004)% £ Kt ) > £ ¥A M E L ¥ Szt 2

8 (Upper extremity}’ 2% ~ A B &5 J5 (Shoulder disorders) & B & e
;& (Shoulder symptoms) # Rk & £ j#=(Shoulder operation) & B & %
& ¥ (Shoulder instability) 4 B & % [0 e 5 (Soft tissue) A gk
% Js (Rotator cuff disease) & i & ' 4Z(Shoulder problems) & B &
7% (Shoulder disorders) ¥ £ & & X (Osteoarthritis of the shoulder)

K %% 74 (Shoulder pain} % % [occupational; (Park et al., 20094
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B3 AL 0 £ 4 (visual analogue scale; VAS)
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EMAEATREARTERPIRBEY - - XHpF %7 1D
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Fig. 3.2 Arrangement of FIR hot compressfor subjects
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AP RGY bR R Ay 2510 H ¥ § 18 = (72%)-
L7 2 (28%) F P 255 b R PI B R A & B e (@
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o A XPIBRBIHER B HP > LR BRA B 18
(72%) > = P38 AL B 7 = (28%)- X P B % TiHEH# 5 56.6 +
1145 (# 8 :39-78% )>L+5E F % & 1.62+0.07 m(#F : 1.50

—1.75m) L3548 £ 66.0 +13.5 kg # [l : 3798 kg) » # T 125 4
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Table 4.1 Satistical table of subjects

N (%) Range (meantSD)
Male 18 (72) Age (years) 39-78 (56.6+£11.4)
Female 7 (28) Height (m) 1.50-1.75 (1.62+0.07)

Right hemiplegia ~ 18 (72)  Weight (kg)  37.0-98.0 (BA.3.5)

Left hemiplegia 7 (28) BMI(kg/m?) 15.2-32.0 (25.0%£4.1)

N: number of subjects
%: percentage

SD: Standard Deviation
BMI: Body mass index
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Table 4.2 Satistical tablefor the questionnaires

Questions Choices N (%)

Extent of engaging in daily activities or worKotally cannot 11 (44)
Cannot 13 (52)
Moderate 1(4)

Satisfication with the ability of engaging in Very dissatisfied 11 (44)

daily activities or work Dissatisfied 12 (48)
Moderately 1(4)
satisfied
Satisfied 1(4)

Feeling lower temperature at distal end thaAgree 11 (44)

the near end of the affected side Disagree 14 (56)

N: number

%: percentage
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% 43 RRAGY b 2 BB %Y B(N=17)5 & B(N=7)2 T 1048 £
BECC)E R F 34p b BE2 W 2 0 & m * e ¥ (Nonparametric Test)
z_ Mann-Whitney U Test> 47487 > ~ W] e B Rllefozb g pllez £ #
Bl ¥okl 4R RO ¥4 B (p=0.0464- p=0.034) > ¥ & & i
freb Rz A8 foid 30a T AER AEHFL LR
(p>0.05)-

% 44 ERreR b RB s T E(N=17)% & 1 (N=7) Bt 5
Z AP ET o4 F ET R EQWA) Y R £ a2 ik T (Nonparametric
Testy. Mann-Whitney U Test 47877 » & g Rlefezb g ple & R =

g2 Tiag FETR EHAZIEFHEHLE (p>0.05)-
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Table 4.3 Comparisons of aver age skin temperature of different

genders
z p valué
sHP -0.848 0.396
eHP 0.757 0.449
hHP -1.998 0.046
sNHP -0.212 0.832
eNHP -0.091 0.927
hNHP -2.12% 0.034
a. 2-tailed
s: shoulder
e: elbow

h: dorsal hand surface

HP: hemiparetic

NHP: non-hemiparetic

*. The mean difference is significant at the leap<0.05.
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Table 4.4 Comparisons of aver age skin conductivity of different

genders
z p valué
AHP -0.182 0.856
BHP -0.242 0.809
CHP 0 1
ANHP -1.15 0.25
BNHP -1.089 0.276
CNHP -0.938 0.348
a. 2-tailed
A: LI 15
B: LI 11
C:Ll4

HP: hemiparetic
NHP: non-hemiparetic
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331 £ 1.5C > & T3 5 32.9+0.9C » ##302 T XL ER & F
32.841.0C » & T2 % 31.6£1.0C » & T3 % 31.620.9C > £ # 2 T35
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2 A5 ZRIMGY R B F 2L BRI R A R 2
T 39fh 408 B 2 v e 0§ a * Bicke T (Nonparametric Test) Wilcoxon
signed-rank test {7 & > R RlEfesb g pllez B ford 0T 1oy
2B R ETL-T22 T3PEESEY % B (p<0.05) +* $i &, fp) fefr
HRiple L F a2 THWMAERET > £ TL -T2 2 T3 2 pFfia4

EHEMELE (p=0.17 p=0.9622 p=0.571) -
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Table 4.5 Comparisons of aver age skin temper ature between

hemipar etic and non-hemipar etic limbs of male stroke patients

group Z p valud

SHPT1 - sNHPT1 -2.581 0.01
SHPT2 - sSNHPT2 -2.635 0.008
SHPT3 - sSNHPT3 -2.6¥4 0.009
eHPT1 - eNHPT1 -3.29% 0.001
eHPT2 - eNHPT2 -3.484 p<0.001
eHPT3 - eNHPT3 -3.529* p<0.001
hHPT1 - hNHPT1 -1.373 0.17
hHPT2 - hNHPT2 -0.047 0.962
hHPT3 - hNHPT3 -0.567 0.571

a. 2-tailed

s: shoulder

e: elbow

h: dorsal hand surface

HP: hemiparetic

NHP: non-hemiparetic

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
*. The mean difference is significant at the leap<0.01.

** The mean difference is significant at the lewé&p<0.001.
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Skin Temperature@ )

T1 T2 T3
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ZERER T2t A (30448) (82 TIOWLARR T3 58
Lt B8 10442 TSR A RR o
Fig. 4.1 Skin temper ature of the hemiparetic limbs of male stroke

patients

s: shoulder

e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min-of FIR hot compress

T3: skin temperature at 10 min after finishing FIR hot compress
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Fig. 4.2 Skin temper ature of the non-hemiparetic limbs of male

stroke patients

s: shoulder

e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot conspre

T3: skin temperature at 10 min after finishing FI&® compress
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325 + 1.4C » & T3 4 32.4+14C » 3%z THWMEL R R & F
33.0£0.7C » & T2 % 31.7#1.0C » & T3 % 31.7+1.0C » £ ¥ 2 ¥ 35
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33.4+0.8C » (B 4.4) -
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Z 46 ERAPGY R XPIBELEFRZ THOBARR
o & a * Hoik T (Nonparametric Test) Wilcoxon signed-rank test
8T 0 R plefet b ipllez AIRTIMARRE A TL-T2 2 T3
PFEIEERFMHL R (p=0.027- p=0.018 2 p=0.018) > +* # B B &
frzb Bl WIRTHOMARRET A Tl PREEFHLER
(p=0.043) ¥ vt pllefest Biplle £ F g2 THOMARRET 0 &
T3 HEREHEFMHL R (p=0027): 4L e iiigEHd iR

(p>0.05)-
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Table 4.6 Comparisons of aver age skin temper ature between

hemipar etic and non-hemipar etic limbs of female stroke patients

group Z p valud
SHPT1 - sNHPT1 -2.2%3 0.027
SHPT2 - sSNHPT2 -2.366 0.018
SHPT3 - sSNHPT3 -2.366 0.018
eHPT1 - eNHPT1 -2.028 0.043
eHPT2 - eNHPT2 -1.859 0.063
eHPT3 - eNHPT3 -1.521 0.128
hHPT1 - hNHPT1 -1.101 0.271
hHPT2 - hNHPT2 -1.527 0.127
hHPT3 - hNHPT3 -2.2G7 0.027

a. 2-tailed

s: shoulder

e: elbow

h: dorsal hand surface
HP: hemiparetic

NHP: non-hemiparetic

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
*. The mean difference is significant at the leap<0.05.

** The mean difference is significant at the lewép<0.01.
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Fig. 4.3 Skin temper ature of the hemiparetic limbs of female stroke

patients

s: shoulder

e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot conspre

T3: skin temperature at 10 min after finishing FI&® compress
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Fig. 4.4 Skin temper ature of the non-hemiparetic limbs of female

stroke patients

s: shoulder

e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot conspre

T3: skin temperature at 10 min after finishing FI&® compress
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Bl 45% %7 b < p[B X P s g iz e i LI15- L1111
2 L4 RE2ZAFIBETREQWA) - H ¥ B pledsll15 Tiag
TR EAE TL (Fda )~T2 (#fcis) 2 T3 (ks Lt rsy) &
= BRESTRIE > T1 4 49.646.6pA » & T2 5 44.9458uA » & T3
L 44.146.0uA 2L B Bl i T1 5 43.245.4uA 0 & T2 % 33.4+4.3uA>
& T3 % 35.7+4.9uA (B 4.5(A))

P Bz LI1L ) A T1 5 34.745.4uA 0 T2 5 26.14.2
PA > & T3 5 28.9+4.7pA > 22 g ez LI 11 R =& T1 5 32.4455
BA » % T2 5 27.245.7uA » % T3 % 25.7+3. 1A (F 4.5(B)) -

£ RPlEz LI4R=ETLE 36.446.6pA & T2 5 24.1+4.8
PA > & T3 5 27.3+£541A > 22 g e LI11 R =4 T1 5 36.545.0

WA > T2 5 29.3+54uA 0 & T3 5 28.7+4.2uA (B 4.5(C)) -
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2OATER Y b LRIB R B Rlefr2b g plle & LI15 & pFEC
2. T¥ag K ET R EWA) &= ¥ Wilcoxon signed-rank test 47 .4 %
oo Biplefeb g e TL T2 2 T3 4R 2 T30 FET R
EEE N EFHELE (p=0.019- p<0.001%2 p=0.005) -

seb o Bl et B Rl LI1L 2 LI4 T34 F HT R EWA)

% Wilcoxon signed-rank test +7&g7+ » & L1112 LI42 T1-T2%

T3 appz T3ag FET AR BHAZIEFEL LR (p>0.05)-
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Table 4.7 Comparisons of average skin conductivity between

hemipar etic and non-hemipar etic limbs of stroke patients

group Z p valud

AHPT1 - ANHPT1 -2.354 0.019
AHPT2 - ANHPT2 -3.64F+ p<0.001
AHPT3 - ANHPT3 -2.839 0.005
BHPT1 - BNHPT1 -1.063 0.288
BHPT2 - BNHPT2 -0.39 0.696
BHPT3 - BNHPT3 -1.144 0.253
CHPT1 - CNHPT1 -0.915 0.36
CHPT2 - CNHPT2 -1.789 0.074
CHPT3 - CNHPT3 -0.743 0.458

a. 2-tailed

A: LI 15

B:LI11

C:Ll4

HP: hemiparetic

NHP: non-hemiparetic

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
*. The mean difference is significant at the leap<0.05.

** The mean difference is significant at the lewép<0.01.
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Fig. 4.5 Variation of skin conductivity over the intervention (N=25).
The HP indicates the hemiparetic group, the NHP indicates the
non-hemipar etic group, the T1 denotes the skin temperature before
FIR hot compress, the T2 denotes skin temperature after 30 min of

FIR hot compress and the T3 represents the skin temperature at 10
min after finishing FIR hot compress
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TP B R F AR R At h s B2 TIOWA R AL
Wi gk One-Way ANOVA-S 2 445 » %8t F md )4 -k
(F2,51726.643; P<0.00L)5d % & +* & (Multiple Comparisons) Scheffe
¥ (54 T(Post HoclE 5| % &1 » T2~ T34z T1 % T3z T2pF
Bz o gdaid rlkg ¥4 A4 2 (p<0.001 P=0.007%2 P=0.00D( % 4.8)-
Timd R B2 R R ed @ imts Bz TIOWMARRZ
Wi gR * One-Way ANOVA-S 2 2450 2% &1 F @34 -k
(Fi2,51=5.386; P=0.008) &d % & +* fiz(Multiple Comparisons) Scheffe
¥ 5¥ 7 (PostHoc) 1) % % &g » T2 % T3z Tl 2z v fiod
TEEEM LR (p=0.032 P=0.019 > % T3 & T2 PrE 2z v ik i 5
ki L R (p=0.982)( % 4.8)-

7RG b R AL RS £ A BERL TS AR

2 gt One-Way ANOVA= 2 245 » 2% 88+ F mid 118 %k

% (Fo5174.38; P=0.018) 3. d % &+t & (Multiple Comparisons) Scheffe
¥ s T (Post Hoc)F 3 % kg7 » T3 & T2 gz v 3o | lg ¥

(p=0.0542 P=0.99) (% 4.8)-
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Table 4.8 Comparisons of aver age skin temper ature of hemiparetic

limbs of male stroke patients

Mean 95% Confidence Interval
() J) Difference Lower Upper
Period Period (1-J) p value  Bound Bound
s T1 T2  -3.7667 p<0.001 -5.069 -2.464
T1 T3  -1.7167  0.007 -3.019 -0.414
T2 T3 2.05 0.001 0.747 3.353
e T1 T2 1.0444 0.03 0.084 2.005
T1 T3 1.1167 0.019 0.157 2.077
T2 T3 0.0722  0.982  -0.888 1.032
h T1 T2 -1.4889 0.054 -2.996 0.018
T1 T3 -1.5722  0.039 -3.079 -0.065
T2 T3 -0.0833 0.99 -1.591 1.424
s: shoulder
e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot comspre

T3: skin temperature at 10 min after finishing & compress
*. The mean difference is significant at the leap<0.05.

** The mean difference is significant at the lewép<0.01.
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*** The mean difference is significant at the |éwé p<0.001.

63



TP B R F 2R AN e BRA L T RA

\\\

2 g One-Way ANOVA= 2 445 » 2%+ F e AL 5|k %

k% (Fps1=0.38; P=0.686) 5 d % £+t $i(Multiple Comparisons)

Scheffe¥ s # T (Post HocjF 3|4 % %1 » T2~ T3z Tl 3 T3 i

2 T2z vwiaAE s F 24 8 (p=0.943 P=0.692 P=0.873
(% 4.9)-

7 e “‘}kﬁ, 2 ZER Rl NG - B THEWAER

\\\

R * One-Way ANOVA™ 2 445 » &% &g+ F i 78 ¥k
# (Fp579.842; P<0.001) ¢ % & +* & (Multiple Comparisons)

Scheffe¥ 4 # % (Post Hoc)¥ F| & % &g > T2~ T3 #z Tl prgz b

FIoE TR E P L 8 (p=0.0022 P=0.001)> £ T3 2 T2 iz 1t
A EFIEER LR (p=0.999)( % 4.9)-

LR N A R A w7 b BRERZ TERAR

Bz ddk * One-Way ANOVA-= 2 047 > 5% kr Fed ¥

K # (Fp5174.824; P=0.012) 5 d % £+ & (Multiple Comparisons)
Scheffe® i3 #& @ (Post Hoc)E 7| & & ko1 » T3 82 T2 pFEiz Wb fiedaid
Il FMH AR (p=0.023) A& T1-T3 2 T2 pFE 2 v RI5AET|E

¥4 43 (p=0.0522 P=0.945 (% 4.9)-
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Table 4.9 Comparisons of aver age skin temper atur e of

non-hemipar etic limbs of male stroke patients

Mean 95% Confidence Interval
() J) Difference Lower Upper
Period Period (1-J) p value  Bound Bound
S T1 T2 0.1389 0.943 -0.881 1.159
T1 T3 0.35 0.69 -0.67 1.37
T2 T3 0.2111 0.873 -0.809 1.231
e T1 T2 12556  0.002 0.428 2.083
TL T3 12667  0.001 0.439 2.094
T2 T3 0.0111 0.999 -0.817 0.839
h T1 T2 -1.2778 0.052 -2.564 0.008
T1 T3 -1.45 0.023 -2.736 -0.164
T2 T3 -0.1722 0.945 -1.458 1.114
s: shoulder
e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
*. The mean difference is significant at the leap<0.05.

** The mean difference is significant at the lewép<0.01.
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A bR 2 R RIEZ A INE
gk One-Way ANOVAS 2 447 » S % & F i f i F kK
(Fi2.15764.556; P<0.00L) 5 d % & +* & (Multiple Comparisons) Scheffe
T is¥ 2 (PostHoclE 1) % &1 » 2 T2-T34z2 Tl 2 T3& T2+
Bz muad PR E L B (p<0.001)( £ 4.10) -

A bR BRI A S BREALTEWAER 2
wgr * One-Way ANOVAS 2 247 2%t FEAE D F K
% (F21570.101; P=0.904) 3% d % & +* $i (Multiple Comparisons)
Scheffe® s # T (Post Hocjg 5| & % &1 » & T2~ T34z T1 % T3
B T2@E 2RI A LT £ 2 (p=0.927p=0.9272 P=1)( %
4.10) -

ST bR F L Rl s BEAL TIEHARR

z_wbfi gk One-Way ANOVA-= 2 047 > 2%kt FEAEZ T HEF

'k # (Fpo1g71.476; P=0.255) 5 d % £ ' & (Multiple Comparisons)
Scheffe® s # T (Post Hocjg 5| & % %1 » & T2~ T34z T1 %2 T3
BT2R Rz R AE D F AR (p=0.302p=0.4242 P=0.967)

(% 4.10) -
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Table 4.10 Comparisons of average skin temperature of hemiparetic

limbs of female stroke patients

Mean 95% Confidence Interval

() (J)  Difference Lower Upper

Period Period (1-J) p value  Bound Bound

s T1 T2 -5.2143 p<0.001 -6.439 -3.989
T1 T3 -2.8429 p<0.001 -4.068 -1.618
T2 T3 2.3714 p<0.001 1.146 3.597

e T1 T2 0.3571 0.927 -2.085 2.799

T1 T3 0.3571 0.927 -2.085 2.799

T2 T3 0 1 -2.442 2.442
h T1 T2 -1.0571 0.302 -2.818 0.704
T1 T3 -0.8857 0.424 -2.647 0.875
T2 T3 0.1714 0.967 -1.590 1.933
s: shoulder
e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot comspre

T3: skin temperature at 10 min after finishing & compress
*. The mean difference is significant at the lesep<0.001.
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At bR LR R AINEZ B TEWAER
2L gkt One-Way ANOVA- 2 245 > S5 ks FEAED BE
'k # (F21570.604; P=0.557) 5 d % £ ' & (Multiple Comparisons)
Scheffe® s # T (Post Hocjg 5| & % &1 » & T2~ T34z T1 % T3
B T2 R 2w iE D ¥ AL R (p=0.703P=0.597%2 P=0.983
(% 4.1 -

At bR ER R RN h s B TEWAER
2L gkt One-Way ANOVA- 2 245 > S5 ks FEAED BE
kB (Fp1g73.39; P=0.056) 5 d % £+t i (Multiple Comparisons)
Scheffe® s # T (Post Hocjg 5| & % &1 » & T2~ T34z T1 % T3
v T2 pz v oA PR E M L R (p=0.12- P=0.096% P=0.992)

(% 4.1 -

St b R F LR Rl F s BREAL TIOHAR
Bz v gkt One-Way ANOVA= ;2 o450 &% k7 F g 4 iE 1|4
% -k & (F1572.837; P=0.085) 5d % £t #&(Multiple Comparisons)
Scheffe® s # T (Post Hocjg 5| & % %1 » &2 T2~ T34z T1 % T3
v T2 p s e A P AEFEM L R (p=0.116 P=0.198% P=0.95)

(% 4.11)-
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Table 4.11 Comparisons of average skin temper ature of

non-hemipar etic limbs of female stroke patients

Mean 95% Confidence Interval
() J) Difference Lower Upper
Period Period (1-J) p value  Bound Bound
S T1 T2 0.7286 0.703 -1.565 3.022
T1 T3 0.8857 0.597 -1.408 3.179
T2 T3 0.1571 0.983 -2.136 2.45
e T1 T2 1.2286 0.12 -0.268 2.725
T1 T3 1.3 0.096 -0.197 2.797
T2 T3 0.0714 0.992 -1.425 1.568
h T1 T2 -1.3714 0.116 -3.03 0.287
T1 T3 -1.1714 0.198 -2.83 0.487
T2 T3 0.2 0.95 -1.458 1.858
s: shoulder
e: elbow

h: dorsal hand surface

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
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Y R RFZ BBl Ll 158 B TIOHEARRZ R
% One-Way ANOVA= # A 45 > % 5 BT FE A E 5l % ki
(F2,7270.231; P=0.794) 54 % £ +* fx(Multiple Comparisons) Scheffe
¥ 4t T (PostHoClE 7| % &7 » T2 T3z T1% T3E T2/ 2.
s A E I FLEALE (p=0.868- P=0.8% P=0.995 (% 4.12)-

¢ b B K o2 Bz Ll 114 = Bz T AR R 2 W iR
# * One-Way ANOVA= i ~ 45 > S 5B 7 FE A 5o % ki
(F2,7270.824; P=0.443) &4 % £ " fiz(Multiple Comparisons) Scheffe
¥ {4 ¥ T(PostHoc)E 3| % &7 » T2 T3z T12 T3E T2 £ 2.
s RE I EFHE L R (p=0.457- P=0.69% P=0.92D ( # 4.12)-

G R R F 2 Rl Ll 402 BRA2 THOHMAERZ VR
3 * One-Way ANOVA® = » 45 > S 5 B p Fid A 78 % k8
(F2.7271.258; P=0.29) &.d 3 & it g (Multiple Comparisons) Scheffe
¥ 4 T(PostHoCclE 7| % &7 » T2 T3z T1% T3E T2 £ 2.

W ERIaAE P EFR L E (p=0.317- P=0.52% P=0.926) ( # 4.12)-
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Table 4.12 Comparisons of average skin conductivity of hemiparetic

limbs of stroke patients

Mean 95% Confidence Interval
() J) Difference Lower Upper
Period Period (1-J) p value  Bound Bound
A T1 T2 4.632 0.868 -17.078 26.342
T1 T3 5.484 0.82 -16.226 27.194
T2 T3 0.852 0.995 -20.858 22.562
B T1 T2 8.560 0.457 -8.453 25.573
T1 T3 5.800 0.697 -11.213 22.813
T2 T3 -2.760 0.921 -19.773 14.253
C T1 T2 12.220 0.317 -71.778 32.218
T1 T3 9.072 0.529 -10.926 29.070
T2 T3 -3.148 0.926 -23.146 16.850
A: LI 15
B: LI 11
C: Ll 4

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
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or b R F 2R Rl Ll 15% = BRTE 2 T IOt AR R 2t
#gk * One-Way ANOVA® 2 » 47 » S5 BT FE A E P E k8
(F2,72=1.099; P=0.339) 5d % £ +* fix(Multiple Comparisons) Scheffe
% ¢t T (PostHOC) 1| & % &7 » T2 T3k2. T1x TI3E T2 EL 2.
W IaAE P EER LR (p=0.371- P=0.56% P=0.945 (% 4.13)-

me ,&Jﬂ'fiéh,”fpj wr Ll 11%= BpEfz T a4 8 B2 b
#gk * One-Way ANOVAS j A 45 » L % kg Fio & i Pl &g ¥ -k
(F2,7270.554; P=0.557) i5d % £ +* #ix(Multiple Comparisons) Scheffe
¥ 4 ¥ T (PostHoClE 7| & % &7 » T2 T3z T1% T3E T2 2.
RIS A E P EEM L E (p=0.768 P=0.595% P=0.958 ( % 4.13)-

LY ,g;dﬂzi,ﬂ,g; Plez Ll 4hz BRF2 TIoMAER 21
#g * One-Way ANOVA® 2 » 47 » S5 B FE AP E k8
(F2,7270.778; P=0.463) 5 d % £ +* fix(Multiple Comparisons) Scheffe
¥ 4 ¥ T(PostHoCE 7| % &7 » T2 T3z T1% T3 T2 2.

WA E T B FR LR (p=0.586- P=0.53% P=0.997) ( # 4.13)-
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Table 4.13 Comparisons of average skin conductivity of

non-hemipar etic limbs of stroke patients

Mean 95% Confidence Interval
() J) Difference Lower Upper
Period Period (1-J) p value  Bound Bound
A T1 T2 9.792 0.371 -7.460 27.044
T1 T3 7.464 0.56 -9.788 24.716
T2 T3 -2.328 0.945 -19.58 14.924
B T1 T2 5.184 0.768 -12.607 22.975
T1 T3 7.28 0.595 -10.511 25.071
T2 T3 2.096 0.958  -15.695 19.887
C T1 T2 7.18 0.586 -10.108 24.468
T1 T3 7.736 0.538 -9.552 25.024
T2 T3 0.556 0.997 -16.732 17.844
A: LI 15
B: LI 11
C: Ll 4

T1: skin temperature before FIR hot compress

T2: skin temperature after 30 min of FIR hot corspre

T3: skin temperature at 10 min after finishing & compress
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Visual Analogue Scale
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*: p<0.001

Fig. 4.6 Visual Analogue Scale of the uncomfortable feelings at
shoulder joint of stroke patients (T1: before FIR hot compress; T2:

after 30 min of FIR hot compress;, *: p<0.001)
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Annex |11 Consent of subjects (continued)
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Consent of subjects (continued)
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