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Exercise as a Treatment in Type 2 Diabetes

in Surin Hospital

WOLWITONG NTINNNT* WU

ABSTRACT :

Back ground: The Rehabilitation Department at Surin hospital has initiated
a new program “Exercise as a treatment in chronic disease
patients,” Beginning with type 2 diabetes.

Objective: 1. To determine the effects of the 12 weeks exercise training
in type 2 diabetes in 3 systems: cardiovascular, physical
fitness, and metabolism
2. To compare the results between the hospital training

program with the home self-training program as formerly

advised.
Setting: Exercise center, Rehabilitation Department, Surin Hospital
Research design: Experimental research
Methods: 85 type 2 diabetic patients from the diabetic clinic of Surin

Hospital were selected by the purposive sampling method,
were studied between July 2004 and May 2005 and were
divided into two groups on a volunteer basis. Group I:
49 patients selected the in-hospital training program, agreed
to attend at least once per week, were required to exercise
3 times/week for 12 weeks. Only 30 patients could attended
the whole program. Group 2: 36 patients selected the home
self-exercise training program , were required to exercise
3 times/week for 12 weeks. But 30 patients were followed up.

Patients were recorded and evaluated before and after
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Statistics:

Results:

Conclusions:

Key words:

the program in 3 systems: 1) cardiovascular (systolic BP,
diastolic BP, HR),2) physical fitness (VO2 max, grip strength,
BMI),3) metabolism (FBS,HbAlc, BUN, Cr, Cholesterol
triglyceride, HDL, LDL).

The paired sample T test was compared with dependent data,
and the independent sample T test was compared with inde-
pendent data. P value<0.05 was considered significant. The
SPSS program for windows was used.

Significant differences were found in cardiovascular systems
:decreased systolic BP (136.83+19.10 vs123.77+15.0lmmHg),
decrease diastolic BP (84.53+10.78vs80.33+7.87 mmHg),
reduced HR (87.30+7.39 vs 83.67+6.03 beats/min) in the
hospital program group. Increased VO2 max (25.3847.64 vs
28.59+7.82 ml/kg/min) in physical fitness in the hospital
program group too. In metabolism, there was decreased HbAlc
in both groups, hospital program group (9.06+2.31 vs
8.29+1.88%) the home self-exercise group (8.09+1.31 vs
6.36+1.00%) and also a decrease in FBS (135.32+27.461 vs
120.45+28.430 mmHg). When both groups were compared
the data showed differences in all 3 systems with significance
in systolic BP (13.07+13.07 mmHg vs -0.41+17.23 mmHg),
VO2 max (3.2143.29 vs 0.19+6.52 ml/kg/min), HbAlc
(0.7241.01 vs 1.73+1.08%)

Exercise as a treatment in type 2 dibetes patients at Surin
Hospital resulted better in significant changes. The in-hospital
exercise group controlled by intensity, duration, frequency,
mode showed increased function in the cardiovascular system
improved physical fitness as well as the metabolism.
exercise, Physical activity, aerobic capacity, grip strength,

body mass index
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Body mass index
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328N 1 warm up
My - Unmemwie

VCD #0814

3
328N 1 warm up

MumMuUzIn-unmMenIwina

[
su#291 2 aerobic endurance exercise
Mode - treadmill

- cycle ergometry

Intensity moderate
40-59% HRR

Duration 20-50 117

A . 2
528N 2 aerobic endurance exercise

Mode

A, 2990 9

udnsenu

= %
walsta® 9
- T
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Intensity moderate

Duration 20-50 117

A . .
528N 3 resistance exercise
Intensity

- light hand weight 1-5 Ib

Repetition 10-15 A3ax2 set

Szﬂ:# 3 resistance exercise
Intensity ﬂl)ﬂﬁWWﬁ‘lﬂﬁﬂUiiﬁa
-0
- N9Y

Repetition 10-15 Aax2 set

-
szezN 4 cool down
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m;iuaaﬂﬁﬁamﬂﬁ‘lsawmmaﬁﬁuaa{ﬂ FBS
156 mg/dl HbAlc 9.06% ﬂ@:ﬂﬂﬂﬂﬁﬁd
mefithuiidnaie FBS 135 mg/dl HbAlc

8.09% (ﬁmmaﬁ 1)

fuwils paRMAIMBs.W sanmaameithy
n=30(%) n=30(%)
WA Y 8 27) 9 (30)
G 22 (73) 21 (70)
svgzaninE DM
toondn 10 1 20 (67) 24 (80)
10 7 Full 10 (33) 6 (20)
01 (1) X+SD 55.90+5.92 53.00+6.60
21N INVATATIN 7 (23)
ulthu 8 (27) 5(17)
g3i9 7 (23) 0
N¥M3 15 (50) 18 (60)
dszineanmaame
Yz 14 (47) 14 (47)
Tidsza 16 (53) 16 (53)
s AnuAuga 10 (33) 8 (27)
Tusiuga 7 (24) 3 (10)
a2 Tan 3 (10) 0
Taiwy 2 Tsa 10 (33) 19 (63)
Walden FBS (mg/dl) 156.21450.51 135.32427.46
HbA 1c(%) 9.06+2.31 8.09+1.31
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sulasundasiuilonasaiien  muaas diastolic BP anay (84.53+10.78
Aouuazndeenmaimenasy 12 ead lu vs 80.33+7.87 mmHg) A0ay HR anaq
qthe 2 agu wunduilonmdsmenlsa  (87.30+7.39 vs 83.67+6.03 asaAni) a6
wenna fidade systotic BP amas  ivuddny (ﬁqminﬁ 2)

(136.83+19.11 vs 123.77+15.01 mmHg)

d - o -
a15197 2 msuasuuilasszuvirlaviasaiaen

aauals fauaanMadIne Yiad9annadIme P<0.05

Systolic BP (mmHg)
filsanenna 136.83+19.11 123.77+15.01 0.000*
fithu 116.18+27.58 120.68+11.24 0.435

Diastolic BP(mmHg)
filsawena 84.53+10.78 80.33+7.87 0. 019*
fithu 75.05+9.48 73.45+10.10 0.438

HR (3307
filsanenna 87.30+7.39 83.67+6.03 0.000%
fithu 85.6449.92 85.64+9.20 0.841
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VO max Ay (25.38+7.64 vs 28.59+7.82 ml/kg/min) eenafiivdhin (Famaail 3)

A = v
19190 3 ﬂTiLﬂﬁﬂullﬂaﬂﬂ’luﬁﬂiiﬂﬂ‘lWﬂ’Nﬂ’lﬂ

aauls floueanMaINe HageanNMaINe P<0.05

VO2 max (ml/kg/min)

ilsanena 25.38+7.64 28.59+7.82 0.000*

fithu 25.45+5.02 25.64+7.21 0.893
Grip/Weight

filsanena 0.41+0.14 0.4240.13 0.66

fithu 0.4140.15 0.43+0.14 0.090
BMI

filsaneina 24.93+3.39 24.75+3.46 0.147

fithu 25.07+3.64 25.23+3.76 0.112
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Hfnaae HbA Ic anasetaiiivdfny (ngun
3.0, 9.06+2.31 vs 8.29+1.88%, nguiinu
8.09+1.31 vs 6.36+1.00%) launguiean

Mdameninuy §ailanaas FBS analatd

Tiviudhfiny (135.32427.46 vs 120.45+28.43
mg/dl) u,a:ﬂijuﬁaaﬂfﬁﬁ’aﬂmﬁisawmma
fifads cholesterol anas (190.57+441.53
vs 178.18+34.96 mg/dl) fads LDL
amad (116.93+38.33 vs 107.72+32.22

mg/dl) ag1elpdRAIY (FamT19N 4)

=l A % -
M3191 4 maiasuudasiummuedn

s feueanMadInie | vadseannaine P<0.05

FBS (mg/dl) filsanwenna | 156.21450.51 | 143.00435.67 0.134
fithu 135.32427.46 | 120.45+28.43 0.033*

HbA1c(%) ﬁT‘Nwmma 9.06+2.31 8.29+1.88 0.000*
fithu 8.09+1.31 6.36+1.00 0.000%

BUN (mg/dl) ﬁT‘iawmma 12.79+3.48 12.86+3.91 0.893
fithu 14.34+5.31 13.18+4.96 0.148

Cr (mg/dl)  filsamgnna | 0.85+0.19 0.84+0.19 0.713
fithu 0.97+0.42 0.92:+0.38 0.144

CHOL (mg/dl) ?ﬁﬁawmma 190.57+41.53 178.18+34.96 0.014*
fithu 185.14+46.16 | 179.14+39.29 0.413

TG (mg/dl) ﬁTiqwmma 134.46+56.60 127.64+63.21 0.467
fithu 144.6+63.94 | 160.68+80.68 0.193

HDL (mg/dl) #ilsswenna | 46.89+9.61 44.50+9.54 0.104
fithu 48.82413.15 | 45.95+11.13 0.073

LDL (mg/dl) #lsawenna | 116.93+38.33 | 107.72+32.22 0.048*
fithu 107.37442.12 | 101.19+33.54 0.364
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(ngunlsanenina 13.07+13.07 mmHg vs
Aguntnu -0.41+17.23 mmHg) M3

waguulas VO max (nguinlsawgiina

3.2143.29 vs Aduittu 0.19+6.52
ml/kg/min) wazemsulagsuudas HbAlc
(nfjuﬁiﬁawsnma 0.72+1.01 vs ﬂﬁjuﬁﬁm
1.73i1.08%)‘1uﬂ’cjuaaﬂﬁ1ﬁqmUﬁiﬂwmma
Lmn@hamnntjuaanmﬁamﬂﬁﬁm 28143l

Woddny (Aam3190 5)
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M1 5 ulSsufeumsiasuntasvesmaiuds 3 au
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panmaImenlsaneina

o ar - v
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gauwils P<0.05
Systolic BP (mmHg) 13.07+13.07 -0.41+17.23 0.002%
Diastolic BP(mmHg) 3.70+8.97 1.5949.43 0.416
HR (Afandl) 3.63+4.01 0.05+11.94 0.131
VO2 max(ml/kg/min) 3.21+3.29 0.19+6.52 0.033*
Grip/Weight 0.02+0.06 0.03+0.07 0.714
BMI 0.04+0.52 -0.17+0.469 0.156
FBS (mg/dl) 12.33+43.82 14.86+30.62 0.817
HbAlc (%) 0.72+1.01 1.73+1.08 0.001%*
BUN (mg/dl) -0.07+2.68 1.1443.55 0.169
Cr (mg/dl) 0.0140.10 0.05+0.14 0.246
Cholesterol (mg/dl) 11.57+24.17 6.00+33.66 0.490
TG (mg/dl) 6.37+47.22 -16+55.8 0.124
HDL (mg/dl) 2.2347.29 2.86+7.11 0.757
LDL (mg/dl) 8.59422.84 6.18+31.25 0.749
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3 ¢y fAe vilavieeaidsn (systolic BP,
diastolic BP, HR amad) Auaussanw
maMey (VO max ) SuuUean
(HbAlc, cholesterol, LDL aaaa) &3
ADANABINUTIENUMTANEIIINTBBNMIA
mUSﬁwﬂmﬂm:ﬁn&’lma‘l,mﬁammnmsaﬂ
glucogenolysis Lf\iu Insulin sensitivity
F1AIVANTEAVANINAUTHAIINNITAA

peripheral resistance @@ sympathetic

activity a@ resting HR avfuluduan
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