Online ISSN:2287-7215
Print ISSN:1975-311X

J Korean Soc Phys Med, 2018; 13(4): 105-112
https://doi.org/10.13066/kspm.2018.13.4.105

Research Article

<833 +eZ2a9e 5 A=
3

o il el A Eﬁ«li“ﬂ" ] Bl X 2ety), A dsta
‘At 2ol gatstel Eex] 2 st}

Comparison of Exercise Intensity of Strengthening Exercise Program for Stroke Patients with
Type II Diabetes Mellitus

Dong—-Gyu Kim, PT, BSc * Yu-Ran Choi, PT, MSc' * Yong—Jun Cha, PT, Ph.D*"

Department of Physical Therapy, Graduate School of Health and Medicine, Daejeon University
"Department of Physical Therapy, Graduate School, Dagjeon University
“Department of Physical Therapy, College of Health and Medical Science, Dacjeon University

Received: October 9, 2018 / Revised: October 10, 2018 / Accepted: November 6, 2018

(©2018 J Korean Soc Phys Med

| Abstract |

PURPOSE: Strengthening training is effective at improving
the function of stroke patients. This study was conducted to
compare the effects of exercise intensity on walking,
balancing ability, and blood glucose in stroke patients with
type 2 diabetes mellitus and to suggest more effective exercise
intensity for stroke patients.

METHODS: Twenty-two patients with type 2 diabetes
mellitus were divided into an experimental group (n=11) and
a control group (n=11). In the experimental group, a 40-70%

strength of 1RM exercise program was applied for 40 minutes
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a day, three times a week for 4 weeks. The control group
received a 50% intensity of 1RM for the same number and
duration of interventions as the experimental group.
RESULTS: Both the experimental group and the control
group showed significant improvement in the gait function,
balance ability, and blood glucose level after the intervention
compared to before the intervention. In the FGA (functional
gait assessment), the experimental group showed a 52.4%
greater increase than the control group, and the fasting blood
glucose level was 16.7% greater in the experimental group
than the control group.

CONCLUSION: The strengthening exercise program,
which gradually increases exercise intensity, seems to be
effective at improving the function of stroke patients with type
2 diabetes.

Key Words: Diabetes mellitus, Strength training, Stroke



106 | J Korean Soc Phys Med Vol. 13, No. 4

ILME

e H(Diabetes Mellitus)-2 Q<1 o] Atjd oAt
At 210l Ago| o5t 18 J_]-_S_‘:P HEs EHCR
3l= Ao o] th(Jung and Kim, 2018; Shorr et al.,
2000). Tt 32k9] oF 90-95%= Ql&@lo] AP
EX o7 3= A2E ity o|H(Kirkness et al., 2008),

ol 29 Zol W 14 WALl GAR ol
Al 71tk (Marcus et al., 2008).

o o Tl "o 1 & o l
&4, ARHES 9 925 59 AT FEet
(Nathan et al, 2009). £3] Ji I8l xE20] UhyE
2 YRkele] Hlgte] oF 52u7F w2 AO0R LA
UL, HT Ao MEY HEF WY o]F T

A 2 Oﬂ

(Kang and Kim, 2018; Kim, 2017).

e X &2ol= FEA T, Ho|2d, &Fao] Al
%31 9.0 (Son et al, 2017), £3] 1] G HF 3]
oML WA BEFY FAE Fasitn st
(Ruderman et al., 2002). ]9} T&HAs}o] ARY Fic A}
o oFER I SEAMS PSS B9 o
ST QA FPe Y i A|E
TE7F AR QITE AL B 315 A(Choi, 2011), Lee2} Park
(2014)& e 3R= AFEO GAS SF R &
FEQ} 17 L o] §AA o] A9 %] 7Aoo g

¥% A% 1 8

Aol itk st E3F Lee 5(2001)S GAFA
=5 ddss ASthe A 52 SEHew
Aslhe o] fAkA S50 F85t Fer) dger

Mol o Fahaolet sher.

olo 20| B Bl HEF B Y
A Sloto] Ak SEWE ofje} 2eiet 9
=9 A7 £E550] AAEIL lthLee, 2000; Lee
and Park, 2014; Ruderman et al., 2002; Son et al., 2017).
S B S FHIRE HEF SAelAl 483 &5
2w} BEste] drpse] A7 fAkh SE
20| ghaofA glom, L7351 o5 Aol

w2 gAbd TS FEE AT R Aol
uepy £ Ao E et 50 2HE Wil
©% 4w AU w2 22 ot £5 T2agol
A2 Feg Fue K2 BAe) 1Y 7%, 7
¢, @9 4Ho] m|xE Jael thste] dopmiy
Zmao] glom, MEF B4 7% A4 2 27
Ao Hek EHbOl 95 4 A e AXSHE
Y olxkzel Bao] gick.
I, iy

1. SRR

B ATE Gud BN HEF Aolv2 Aue
whe DA APl P AR Fof Ui S
gz xSt

e H371%L, WY 6ol Aet wy
&% Hobe] B4 ARG G BN A G2
£2 2B 7AL 2 Qo) b3 Ze) W] Sl
SYHOE 7K A, Aol S ZE Jle W 1
27178 AHgste] BRI nao] 13 o)y h53
A}, FHE 7001 AN ZAHMMSEK)ol 4 247 o]
ARQL A, 355 A% 2417 Ego] 100300 mg/dlo] 3,
ARGAPNA ABAE BREA gov], 9T
7 o] gl AhLee, 2000)2 A3k A9/
o Ay GaegS FUE 2 HEF olele] K2 417
514 32 Hyelia WEHe B A2 ARtk

& s4) <23 4 3 4 1%4 Ao\ wet

= Atoll= 2279
Eg}.@ﬁ]—_ UXL_I,] HHFHQ

A}o] E(http://www.randomization.

[‘_“’9 _L\..

AL Zhefsto] A
sistel makgl g
com) U] 2 T :W(random number generator, USA)E ©]
£35lo] A2 2o R Y=gk AEEe Azl

How 9% At FrhEE St 5 AN
A, dE2e G AEe] £F HEE 487 2
27t 952 ANSIYTE 2299 BE A7
A s B dstel e AR, RE
PSS Ao E B elitel] Folahs A0R §
oJsteic. £ A7 DrfstaL 7B E AT 9



N, fol
1o
o1>v
2
=
=
[}
N
N
\1
l\)
=
o0
(e}
.J;
s
=
=
fllo
A
ok
o
>
oot
filo

1) 13 539

W S B7ks7] 918 10 m Wa AAKI0 Meter
Walk TEST, 10 MWT)Q} 7|52 E38) 7 AKfunctional
gait assessment, FGA)E =73}t IIMWT+ 53
29 5 /)54 £1AS SHek BT o4
A7k % 14 mE BAskE F A2 2 mo} ohA|e 2
m AT 10 mE olFkrl Aol AH 3 33
W 27lo] B AZE 2Relo] 7]S3}ect. o
1§]E7]- =95~960.2 =2 Al

7} EF-o]th(Van et al., 2004).

27 wekslol e ww
Pl Zo A Q) AL
ek, 53] ] Slgo] SO ol Hrlsk
] §-88 7k 24 = o]t Walker ot al, 2007). 57
A R =93, ZHAY AL =74 ol
31 QUtK(Wrisley et al., 2004).

Ay

Jo ox

o
X go L
= r°“ ;::
mlm

o
N
S
B
ol
o5~
g
il
of
==
[

2) 49 59

54 29 592 B 918 defut Aoz
ZAKTimed Up and Go test, TUG)S A A3} &4
U A7 D Sl ol e Al
a % 3m A FE dof Foie}

) ool 98] grcl 25 A7 & 33w

Astel Baehe Agatarh of Akl 242k
122 =98, SAAY AR =& =992 Al=g vt
3} = Jto]|th(Podsiadlo and Richardson, 1991).

3 %
ol Aofat 4e] F4) A3t 3 o ¥

VR
| "= 2017-03-05
-1

&

]

Fig. 1. Blood glucose meter

W 4% 2X7k] Wk ohi] Slato] @

A 7](MM1100, Empecs Medical, China)E- /\}—8-6}01

sholrkFig 1), 34 A B 70 24, 5
R, oA A 2ol et R A gle W

LA S5 AJEl @A TA], A9 247F 391 0%

Aol 23] ZA s}tk Horo] AAF WOl LE

80~120 mg/dl, 413 100~140 mg/dl ©]THLee et al., 2001).

o_:
=S

oft = JlN'

3. B e

NPDI R F w19 302 2819) O
Ho AAABYARE ARG FAHHOR F 45
2738, 8] o % A08ge] Teget SES AN
oh 22 258 oh St ok 4, shxof A
A3kt

1) 1 RMS| 273

AFE 2] 5 FT HgS 9stol | RM
2 2459 | RMZAO 37149] o] glon]
7% N AL RS olgdte] AY TS 4%
T4 glou] 2] et Aol e AhgES

&5} thBrzycki, 1993). 1]=-4| 2] 2] 5}3](National
Strength & Conditioning Association; NSCA)oj| 4] 32735t
BaechleT} Earle (2000)0] HFH-S kz3}0] | RMS =3
8}3‘13} 24 slsel WPAE 5-108] WEE 5 9)
2 9o AN T A= 12 kg, BHA|=
153 K % F7H1A 359 wEstT. S A9

T ALt S E 22 YA FAE S7HAIA |



108 | J Korean Soc Phys Med Vol. 13, No. 4

A% Mo % % —5—} a1, Al
FAE A dAA e
o2 A4sigit.

) AWH £ 2= 37} 2% £5 22
AP

i

gewel 4N £F AT 718 5 2o
o5 Z2IUS A8 fste] 22l Jot Al vhg
SIS 918 AT Qi IRMO] 40-70%2] o]
e SEEINS HESUKChoi, 2011)
Ghigiarelli (2000)0] AHS3E ZROAL B2 27}

X (pectoralis majon)] 27 2ES G
lr—% = ARAJOlA 1 RME 40% Aol s A
Hh(Patterson Medical, San Francisco, USA)S #1l oFZ
S HA HgFo 2 Wl 9% 0 XAttt ARHe R

2% g F7HA717) $Istel 12 02 IRMY
10%e] gl A o) 2 e U (Kemket, India)S
A Sl 2454 AL Y
FEo] BIEAE | RMO] 109714 265

FA &5 =S s s
Sol 17 PRI £5S FHEHES 513
W2 0] 79 7] 3o oFshe] Weight BarZ
% 97] el MES olgste] wiEts] 1A
o £ WlelA Bavt Bask 49 A BA}
z3lich 8] g 2hET 2Rt £5E
AT, A A 9 108, A

AAREE ol 92g Haskste. 7

AOF e Koo o HToof
Nl_m'-{ﬂiﬂomﬁ rsL'J}m%i
'Tgmlmmom *oﬁﬂr
o 2 o
Ioo

W
toh
> of
SN
-lN ot
= 4
ruz
>,
_o#
2
s}

S-oll= gtz (quadriceps)e]

=3 701@}3} | #¢J3lo] N-K Table (Jongro Medical,
2hETT AT &5 LR
2 om0 A ]é}ﬁE]{Ghigiarelli et al,, 2009)(Fig. 2, 3).
S NK Tables] 501 I3 gk A
U—g—wg% AN %R S,
Jofl w2 the] dol& aLfs)
%501 o gAshEs AHE 5 B8
2 AAskth ARARE SR

iy iz -{ov
m 1

25 A4 §AE
% shlow, gt ER &3 ARglol
HSHES do] £F Al WHT 5

1

258 3 B B gfsted A

3) A4d 2% LFL2IY HEEU=ED)

PREL IRMY S0%E ARl 52t 28 7
2 eysh $5-S AT 27ks 2 drtely)
Z

1 FA% 3 £F A0S AE

VN =S =l
B Aol 4 £18 420 FAH He2 §l5tol



&=d
S

S L2 H2¥ Sk

HE

F_..

al
x

HES BN Y S 2% 5%, 280l DiXi= S Hid | 109

Table 1. General Characteristics of Subjects

Experimental (n=11) Control (n=11) p-value
Sex (man/woman) 6/5 3/8 .193
Paralyzed side (right/left) 6/5 5/6 .500
Duration since onset month) 26.64 (10.44) 28.27 (11.59) .707
Height (cm) 163.18 (7.88) 167.82 (8.86) 729
Age (years) 61.82 (12.37) 65.73 (10.79) .854
MMSE (scores) 28.36 (2.11) 28.27 (11.59) .825
Weight (kg) 6291 (8.44) 62.73 (11.24) .188

NOTE. Baseline demographic data for participants include in the two different groups and significance level at P<.05 for the difference

between the groups.

Values are expressed as the number or mean (standard deviation).

Abbreviations: MMSE, mini-mental state examination.
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Table 2. Comparison of Gait Function, Balance Ability, and Blood Glucose Level before and after Intervention between Two

Groups
Variables Experimental group (n=11) Control group (n=11) Z
1OMWT (min)
Pre test 19.29 (13.75~51.75)" 27.89 (15.98~46.50) -755
Post test 17.77 (11.66~44.79) 2450 (13.51~45.05) -952
z 2,934 2,934
Variation 2.07 (1.52~5.57) 239 (1.45~3.39) -295
TUG (min)
Pre test 17.55 (12.79~37.65) 25.54 (18.20~57.50) -1.280
Post test 1597 (11.91~26.78) 23.57 (17.02~52.20) -1.477
z 2,934 -2.394"
Variation 1.58 (.95~3.67) 2.58 (1.10~5.30) -.690
FGA (score)
Pre test 12 (6~18) 17 (8~23) -.659
Post test 19 (10~22) 18 (13~24) -.066
z -2.940° -2.840°
Variation 4 (3~6) 2 (1~2) 2.698°
Fasting BG level (mg/dl)
Pre test 107 (98~130) 127 (110~170) -1.609
Post test 101 (87~111) 115 (106~122) -1.677
z 2,497 -2.002"
Variation 7 (6~25) 5 (-1~30) -.164
Postprandial BG level (mg/dl)
Pre test 178 (154~228) 175 (154~203) -723
Post test 136 (126~164) 163 (137~180) -1.051
z 2937 2.705"
Variation 31 (21~64) 15 (10~35) 2077

"Median (25-75%), *Signiﬁcant difference within groups (p<.05), bSigniﬁcant difference between groups (p<.05)
Abbreviations : 10 MWT, 10 meter walk test; TUG, timed up and go test; FGA, functional gait assessment ; BG, blood glucose.
Pre-test was performed before the intervention, and post-test was performed after 4 weeks.
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