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<Abstract>

Effects of combined exercise on cardiovascular disease

risk factors in hypertensive patients

Young-Ho Ko

Department of Physical Education
Graduate School, Jeju National University
Jeju, Korea

(Supervised by professor Chang—Joon Lee)

The purpose of this research was to examine the effect of combined exercise
on cardiovascular disease risk factors in elderly women with hypertension. 40
subjects were divided into combined aerobic and resistance exercise training
(n=20) and control (n=20) groups. The combined exercise was composed of
aerobic and resistance exercise program. Aerobic exercise program was carried
out under the condition of 50~69% of HRmax for 30~40 minutes, 5 days a
week for 16 weeks and resistance exercise program was given to utilizing
elastic band exercise using the Thera band with the intensity of 10 repetitions
and 3 sets for 30~40 minutes, three days a week for 16 weeks. Cardiovascular
disease risk factors(body composition, blood pressure, blood lipids, insulin
resistance, C-reactive protein) of all subjects were measured at before and after
the program participation. All data were expressed as mean and standard
deviation and also paired and independent t-test was performed to test the

significant levels of differences within and between groups by using SPSS



program. Significance was set at the a=.05. Body weight was significantly
decreased within exercise group. percentage body fat and waist circumference
were significantly decreased within exercise group, and exercise group was
shown that there were significant differences of % body fat and waist
circumference, compared with control group. Lean body mass was significantly
increased within exercise group, and exercise group was shown that there was
a significant difference of lean body mass, compared with control group. Systolic
and diastolic blood pressure were significantly decreased within exercise group,
and exercise group was shown that there were significant differences of systolic
and diastolic blood pressure, compared with control group. TG, TC, and LDL-C
were significantly decreased within exercise group, and exercise group was
shown that there were significant differences of TG, TC, and LDL-C, compared
with control group. HDL-C was significantly increased within exercise group,
and exercise group was shown that there was a significant difference of
HDL-C, compared with control group. However, insulin resistance was not
shown that there was any significant difference within and between group. On
the other hand, C-reactive protein was significantly decreased only within
exercise group after application of exercise program. In summary, when
considering the above results, combined treatment of aerobic and resistance
exercise could improve the levels of body composition, blood pressure, and blood
lipids. Furthermore combined exercise could decrease the concentration of

C-reactive protein.
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Table 1. Definition and classification of blood pressure levels for adults

Classification SBP DBP
INC 7 ESH-ESC (mmHg) (mmHg)
Normal Optimal < 120 < 80
Prehypertension Normal 120-129 80-84
Prehypertension High normal 130-139 85-89
Stage 1 hypertension Grade 1 hypertension 140-159 90-99
Stage 2 hypertension Grade 2 hypertension 160-179 100-109
Stage 2 hypertension Grade 3 hypertension > 180 > 110
Isolated systolic hypertension > 140 < 90

JNC 7, The seventh report of the Joint National Committee on prevention, detection, evaluation, and
treatment of high blood pressure; ESH-ESC, European Society of Hypertension-European Society of
Cardiology guideline for the management of arterial hypertension; SBP, systolic blood pressure; DBP,
diastolic blood pressure.
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Table 2. Blood pressure thresholds for definition of hypertension with different types of
measurement

KSH (2004) ESH-ESC 2007
Classification
SBP (mmHg) DBP (mmHg) SBP (mmHg) DBP (mmHg)
Office or clinic > 140 > 90 140 > 90
24-hour > 125 > &0 125-130 > &0
Day > 135 > &5 130-135 > &5
Night > 120 > 75 120 > 70
Home > 135 > &5 130 > &5

KSH, The Korean Society of Hypertension, ESH-ESC, European Society of
Hypertension—-European Society of Cardiology guideline for the management of arterial
hypertension
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g% &9k 7FA (Ambulatory blood pressure monitoring, ABPM)Z o] &&tw 7+ d<t
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=
ek
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e 120/75mmHg o]doltt &% d€ete 2z dgnc) HAAu g, iy by
T 59 FHA7] &4 dste B A3 d=o] shesitty dEA e, 2443

Bt %7 Aol 1BmmHg o4 Aol 184 2e ALuch AP FoFY

(Okubo et al, 2002). okt ot ZA&7F 20% o4 A =9 +£5%7] 1d8et 2afof A
g He o] Frhgtha I FEH WFE, 2005). ABPMelA ##E = of 1
gqoro ZFo WAS I/ HuEou(Karo et al, 2003) Systolic
Hypertension in Europe(Syst-Eur) oA #A7F §le Ao=2 YERIL(Gosse,
Lasserre, Minifié, Lemetayer, & Clementy, 2004), ¥¥ Ohasama Gl e= HEEY

AFEw S7kske ASRE et (Metoki et al., 2006).

jaki

3) 7k

7} &8¢t 7+A1(Home blood pressure monitor, HBPM)E 2718 =4 (Self blood

l(‘

o

pressure measurement, SBPM)o|gt 1% & =d, WJudtel Ak dudAe &

e AZY nEde] R4, ook F, AF 34 ol w0l Ak I

™
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A gt Hgte] Hi 12/7mmHg 2o, o)s F2 Wiy wiel AL oA
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Aol 93, WA S

)

i

o wWotol WAL FAE A4A FEE, F9 FH 9
of AAs e} 97l Mol £EFe b o] %7 A Wekel FHeAA Ak

(Asmar, 1999).

Table 3. Cardiovascular risk factors in hypertension

Systolic and diastolic BP levels
Levels of pulse pressure (in the elderly)
Age (Men > 55 years, Women > 65 years)
Smoking
Diabetes mellius
Fasting plasma glucose > 126 mg/dl on repeated measurement, or :
Postload plasma glucose > 198 mg/dl
Dyslipidemia
Total cholesterol > 190 mg/dl or :
Low density lipoprotein cholesterol >115 mg/dl or :
High density lipoprotein cholesterol < 40 mg/dl (Men), < 46 mg/dl (Women) or :
Triglyceride >150 mg/dl
Fasting plasma glucose 102-125 mg/dl
Abnormal glucose tolerance test
Abdominal obesity : waist circumference > 102 cm (Men), > 83 cm (Women)
Family history of premature cardiovascular disease at age < 55 years (Men), < 65 years

(Women)

QA ol MR Mo 2FUe VAEAFI FHHN M2 A H, 1)



Table 4. Target organ damage in hypertension

Clinical organ damage
Cerebrovascular disease : ischemic stroke, cerebral haemorrhage, transient ischemic attack
Heart disease : myocardial infarction, angina, coronary revascularization, heart failure
Renal disease : diabetic nephropathy, serum creatinine Men > 133, Women > 124 mmol/],
proteinuria > 300 mg/24h
Peripheral artery disease
Advanced retinopathy : hemorrhages or exudates, papilledema
Subclinical organ damage
Electrocardiographic left ventricular hypertrophy (Sokolow-Lyon > 38 mm, Cornell > 2440
mmx ms) or :
Echocardiographic left ventricular hypertrophy (left ventricular mass index Men > 125
g/m’, Women > 110 g/m’
Carotid wall thickening (intima-media thickness > 0.9 mm) or plaque
Carotid-femoral pulse wave velocity > 12 m/s
Ankle/brachial BP index < 0.9
Slight increase in plasma creatinine : 1.3-1.5 mg/dl (Men), 1.2-1.4 mg/dl (Women)
Low estimated glomerular filtration rate (< 60 ml/min/1.73 m?) or creatinine clearance (<
60 ml/min)
Microalbuminuria 30-300 mg/24h or albumin-creatinine ratio : > 22 (Men), or > 31

(Women) mg/g creatinine

3. 183t #g

I 71wl ghah o] A7kl
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re,
lo,
2
ro,
>
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s
o
rlr
=]
ek
0
rlo
Jlm
s
olN
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[e]

Adrs ARE ST otol o 50% ol 1St @Ayt ddxzded AAsA dvt
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Table 5. Current blood pressure targets according to guidelines

JNC 7 (2003) ESH-ESC 2007
Classification
SBP (mmHg) DBP (mmHg) SBP (mmHg) DBP (mmHg)

Uncomplicated hypertension < 140 < 90 < 140 < 90
Diabetes combined < 130 < 80 < 130 < 80
Renal disease combined < 130 < 80

Previous stroke or TIA < 130 < 80
Angina pectoris or CHD combined < 130 < 80

TIA, transient ischemic attack; CHD, coronary heart disease.

Haol Aadsy /S A83 TONE(Trial of Nonpharmacologic Interventions in

=~

the Elderly)ol A= @ @u8dAI= 24531 9= 60~804 &gt &4 958 & 4

A= AdHolx, AT, 5, 2 T shfel wAsta 3/d § e &=
5 oFoirh 30hE F txatS 16%vuo] FadSHAl glo] AR doy ddd

& 35%, HEwE 436%4 HAH o] d mehE Ade= AG sHF 40mmole] A Y E=
47kg® AFE FoJA4 A& ZAo)AHKaplan, & Victor, 2010). o)== A &53 /MAHe &
B}E gHog wolFu gt

rEgor AaHATL s kR FEARE AFEE A2 ofyal <Fig. 1>3%
2ol 2718 A™dAA A@JAAE M 7] 218G A= A ALFH NAFH A
A vk Agdsd HNecre A4 A, 25 &5, AdAel, 59, A4
SOl glom, HTd = gAY Rotr #AE E3 9k dellA AHE uiel o] g
A W RThE o 7hA] WS WEskE Aol ¥t ¢ At 554l o] A
Abgte] A o] ° AP EE 0% HIE AdEH NS R AFdHE 1

gete] oy o] 7] 3ltH(Chobanian et al., 2003).
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[ Measure BP ]

v v
Stage 1 hypertension Stage 2 hypertension
(140-159/90-99 mmHg) (>160/100 mmHg)

|

[ Assess CVrisk factors ]

4

=3 risk factors or target organ damage or DM

No risk factor v 1-2 risk factors

y h

Lifestyle modifications Lifestyle modifications
for 12 months for 6 months
Y h 4
Achieve goal BP ] No -..[ Drug therapy and
(<=140/90 mmHg) J ’l lifestyle modifications

Yes

[ Lifestyle modifications ]

Figure 1. Lifestyle modifications for hypertension management. BP, blood pressure; CV,

cardiovascular; DM, diabetes mellitus.

(1) As=
ofe] Aol A HRky} FoF zhe] Agt FHAAVE Ak B E 9o (Folsom et al,
1993; Lauer, Anderson, Kannel, & Levy, 1991; Stamler, Neaton, & Wentworth, 1939),
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&Y A7 #e g AFAdE <Fig. 2>9 2ol AA FUHAAY A,
kAl Frh gy AEdAY ez a9 4 tH(Arakawa, 1999
Jungersten, Ambring, Wall, & Wennmalm, 1997, Plaisance & Grandjean, 2006;
Yousufuddin et al, 2000). =371 2oy zd AW YEFo R HE #d, vAaz
A, WAl $ofutel H-AFE A (endogenous ouabain-like substance, EOLS) <=4

-1(endothelin-1) 53 #2 SUAAI BAHAY Z228=dd E, Bb9-d, A3

o,
i)
(9%

d

S3 2 AR S5 ANEY 2 B2 EAAY phol mE FYEAE Uy
&
=

= Aox g &g A, Az

=

A dadr odgd A, JEAAHS,
C-reactive protein(CRP) &< 18R /AE o] &7t Ado] JAs= Ae 1

714 Aeg g

P 100798 S thAato 2 8 INTERSALT A2 Esto] g8 A9 nde &
£ B dgdad JUHINTERSALT, 1988). QukA o g =okole] i A3 o

Aepelo] vistol wonl, G HAZ B A AL BT 1, o] 2754

3 o] AEAHAV Wl A FHL 18 WA E] yra dth(Midgley, Matthew,
Greenwood, & Logan, 1996). 9+& ©ol AFstH YEF ol&o] AUl 7Y F4 5o
Aze)deFol Frtstar Axwuel TF 9 AFgS o] Fto] At ANh HgE A

Aol2 g dgSs & 4 QITHINTERSALT, 1988; Midgley et al., 1996).
AR RASTF BEsHA Ldso YEF WA JA7ZIHe] 243t A A4F

aedoleba shed, 49 el 4% ARe 9ol vk B =FHW HES

Aot gkl WA 4 glom A Aol e 8 FAUF Al E FH
HH wgaA gAY SRl AR ol YEF AFE A ot T/ ¢S kA
Aot tH(Obarzanek et al., 2003). 28t dApo A A= FANA v AFAAS

Roltd, ol mgiole] Welshy muhoh TeA WA, HAA e A9 35
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1. 7H%

BT grled 243n gE w9 o4 F INC 74 BaA J)E gt 2R
DG V1) A, B BAAE BeaA @ 09 o g
Ml w@Y BARA 2 A5l WARE GAAN $EB AT 2 (Physica

Activity Readiness Questionnaire, PAR-Q)& ¥ 7} Rto} o] o] gl& Al 13 AQ0 &5

Bl AL An we ASE PN BR 3 19 o4 49 L£FEE Y
Fold Adel fe AER FARGoH, 299 o¢ % AR B FE3 olssn

A Gl oabE HRl AR sglor, ded o s AHMeR Fosit

Arohdarel AAH 542 <Table 6> 2t

Table 6. The physical characteristics of subjects

Blood pressure
Age Height Weight Body fat (mmHg)

Growp n o) (cm) (kg) (%)

Systolic Diastolic

Control 20 6355 + 2.81 15590 + 6.36 62.99 + 458 32.30 + 354 147.60 + 5.68 89.45 + 7.74

+

Exercise 20 64.50 + 3.34 15580 + 7.01 63.76 + 4.67 3340 + 2.79 14890 + 5.60 88.80 + 8.04

2. 4344

165 SOt 2 A st = 408 F 18 FES S5+ 204 (Exercise group), =
=

Al 20 (Control group) -

(

2 A3 A, AF 1655 F5UA AZHAS AAJAANARA,

Fr
rlo

%

it



C-ed wel F4S AN £FAA AL E

B4 57 = (Rating of perceived exertion, RPE)E %83}

Group Classification

Exercise group (n=20)

Control group (n=20)

| |

Measurements (Baseline)

Cardiovascular risk factors

(Body composition, Blood pressure, Blood lipids, Insulin resistance, CRP)

|

Combined treatment

Aerobic exercise (5 days a week for 16 weeks)
+

Resistance exercise (3 days a week for 16 weeks)

| |

Measurements (after 16 weeks - combined treatment)

Cardiovascular risk factors

(Body composition, Blood pressure, Blood lipids, Insulin resistance, CRP)

fig. 2. The experimental design
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Table 7. Aerobic exercise program

Training

Component period Intensity Dura}tlon Contents
(min)
(weeks)
B Stretch to tightness at . .
Warm-ub 16 e end of the ROM but 19 Swatic and dynamic
(10min) . stretching
not to pain
1 ~ 4 50 % HRmax 30
Main . .
. 5~ 10 51 % ~ 60 % HRmax 40 Treadmill walking
exercise
11 ~ 16 61 % ~ 69 % HRmax 40
B Stretch to tightness at . .
Coolmdown } 45 ihe end of the ROM but 10 ~watic and dynamic
(10min) . stretching
not to pain
2) AgLs T2
AdrEsS fath &5 F gl fes AN s dHeE gt F 33](,
&, E), 33 F 30~4077F AAslth tidAke] dio] el A AHgFo] dold
T ol BEE MG FEAEE WFT] s FEF AE A A8 AT

1~4%% RPE 11~1207}¥th= 308
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Table 8. Resistance exercise program

Training

. . Duration
Component period Intensity . Contents
(min)
(weeks)
RPE 11 ~ 12 leg press
I ~4 s 30 leg extension
(10 repetitions X2 sets)
leg curl
calf raise
= g RPE 11 ~ 12 " hip flexion
Main (10 repetitions X3 sets) h}p extens%on
. hip adduction
exercise :
trunk extension
chest press
seated rows
9 ~ 16 RPE, }3 ~ 1 40 shoulder flexion to 90
(10 repetitions X3 sets) .
biceps curl
triceps extension
4. 2332
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V. 9723

L A9 24 AA

PO %A A EAAE olgdtel AW HE guo] BAY 9FL AN
A3} <Table 9>% 2ol RE Z3Malol thal Wu 7 #9I8 Aol Y A0 vt

Table 9. Homogeneity test between groups at the start of the investigation

Variables Group

Control Exercise p
Body weight (kg) 62.99 + 4.58 63.76 + 4.67 602
% Body fat 32.30 = 3.54 33.40 £ 2.79 283
Waist circumference (cm) 8840 + 4.41 89.10 = 4.11 607
LBM (kg) 38.64 £ 4.23 39.12 + 432 546
SBP (mmHg) 14760 + 5.68 14890 + 5.60 A7l
DBP (mmHg) 89.45 + 7.74 88.80 + 8.04 796
TG (mg/dl) 14655 + 24.89 14850 * 25.27 807
TC (mg/dD) 186.70 + 21.53  188.30 = 26.50 835
LDL-C (mg/dl) 13645 + 1714  138.35 + 15.52 715
HDL-C (mg/dl) 44.15 + 562 44.60 + 5.09 792
Glucose (mg/dl) 110.80 + 1525  114.05 = 24.10 613
Insulin (IU/ml) 575 + 2.44 6.05 = 3.23 743
HOMA-IR 1.64 + 0.89 1.85 + 1.56 605
CRP (mg/1) 147 + 0.59 1.53 + 0.59 7751

Values are meanzstandard deviation; LBM, Lean body mass;, SBP, Systolic blood
pressure; DBP, Diastolic blood pressure; TG, Triglyceride; TC, Total cholesterol;
LDL-C, Low density lipoprotein cholesterol; HDL-C, High density lipoprotein
cholesterol;, HOMA-IR, Homeostasis model assessment—insulin resistance; CRP,
C-reactive protein; No significant differences were observed between groups at the
start of the investigation.
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2. A A A3} 9PAA (Cardiovascular disease risk factors)

1) A4 24 (Body composition)

(1) A1 % (Body weight)

1673t E3te¢s § AT we <Table 10>3% 2o J9d W dF 47,
ATE 5 WellM 165 F wolatA #Fa(p=00Dstslen, 4 1+ 2o 4%

Table 10. Comparison of body weight after 16 weeks

Body weight (kg)

Group
pre post p
Control 62.99 + 458 63.49 £ 4.25 070
Exercise 63.76 + 4.67 60.81 £ 5.20 .001
D .602 .083
65 1
64 r
63
—e—Control

—e@—Exercise

Body weight (kg)
D D
- N

(o]
o
T

pre post

Fig. 3. Comparison of body weight
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Table 11. Comparison of % body fat after 16 weeks

Body fat (%)

Group
pre post p
Control 32.30 + 3.54 33.10 £ 3.02 017
Exercise 33.40 + 2.79 30.45 £ 2.66 .001
D .283 .006

34 1

33 r
®
— 32 r
& —o— Control
_%‘ —@—Exercise
A 31

30 r

29 : .

pre post

Fig. 4. Comparison of % body fat
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(3) 8l =d (Waist circumference)

16739 53 &% § sle=de Wik <Table 12> 2ok A& W

A3 e EdE ¢F FUWAA 165 F FolekA 22 (p-00)3 %

o]l ATl M e EEwol FATLI Hlaste] FoF FAa(p=00)E B

Table 12. Comparison of waist circumference after 16 weeks

_4

o,

ATt

g

],

olN

B

Waist circumference (cm)

Group
pre post

I+

Control 88.40 + 4.41 89.05 £ 3.60

+
+

Exercise 89.10 £ 4.11 84.45 + 3.63

126

.001

D 607 .001

oo
©
T

oo
oo
T

oo
~
T

oo
(o))
T

—6— Control
—@—Exercise

oo
(&)
T

Waist circumference (cm)

(00]
N
T

oo
w
T

(o]
[\

pre post

Fig. 5. Comparison of waist circumference
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(4) A A= (Lean body mass)

1673k9) B 9% ¥ AAYE] WeE <Table 13>3} 2t Aw o A

Aol Azl E £52o) FATH vudtel #98 F7H(p-030F uAt
Table 13. Comparison of lean body mass after 16 weeks
LBM (kg)
Group
pre post D
Control 3864 + 4.23 38.14 + 3.92 .246
Exercise 39.12 + 4.32 41.15 + 3.63 .001
D .546 .032
42 r
41 r
40 r
E]
39 | ——Control
E —e—Exercise
| G\e
38 r
37 r
36 1 ]

pre post

Fig. 6. Comparison of Lean body mass
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2) ¢ (Blood pressure)

16739 53 & F57128949 M= <Table 14>9 2tk g W A<
a3, #57] g4 &E WA 165 & KA Fa(p=00Dstern, Hd

B Ape] AFM s ool AT waste] o #HAa(p=.001)E EAH.

Table 14. Comparison of systolic blood pressure after 16 weeks

SBP (mmHg)
Group
pre post D
Control 14760 + 5.68 14885 + 6.14 .079
Exercise 14890 + 5.60 13655 + 951 .001
p 471 .001

150 r

148

146
2 144
£
\_E, 140 L —e—Control
a —@—ELExercise
m
w 140

138

136

134 ' !

pre post

Fig. 7. Comparison of systolic blood pressure
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(2) o] ¢t7] &<t (Diastolic blood pressure)

16779 B35 F o7l d49 W= <Table 15>¢ Zo. v W A
SAIY o)y AL 167 & AT HAA FsAl S7Hp=.046)3t 4 o1, &
s wldAA FostA FA(p=00Ds AT JE 7 Aol HFAAME Tl T
A vaste] fols A (p=.00)E KT}
Table 15. Comparison of diastolic blood pressure after 16 weeks
DBP (mmHg)
Group
pre post D
Control 89.45 + 7.74 9160 + 553 .046
Exercise 83.80 + 8.04 82.60 + 6.05 .001
p 796 .001
94 r
92
90 | /
588 |
O
£ 86 | —6— Control
a —8—Exercise
m
(] 84 t
82
80
78 1 1
pre post

Fig. 8. Comparison of diastolic blood pressure
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3= <Table 16>3 2t Av v A4

I, AAELE wE TWAAM 165 F FosA FHA(p=010)3tA e, Hd 3t

Table 16. Comparison of TG after 16 weeks
TG (mg/dl)
pre post p
Control 146.55 + 24.89 148.15 + 20.49 420

Group

Exercise 14850 + 25.27 136.85 + 13.94 .010

D 807 048

150 1
148
146

144

—o— Control

142 1 —@—Exercise

TG (mg/dl)

140

138

136

134 ' '
pre post

Fig. 9. Comparison of triglyceride
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(2) T2 2w

e

(Total cholesterol)
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s+ <Table 17> 2t FJd U
273, 22U202e $57 WA 165 F FoaA 2aE-0028 % 0w,

A9 2 Ao AFAAE eETel FALH Hwste] F98 FL(-0INE ¥

Table 17. Comparison of TC after 16 weeks

TC (mg/dl)
Group
pre post D
Control 186.70 + 21.53 188.70 + 27.70 621
Exercise 188.30 + 26.50 165.90 + 30.13 .002
D .835 017
195
190
185
5
S 180 .
= —o— Control
~ —@—Exercise
O 175 -
170
165
160 : !
pre post

Fig. 10. Comparison of total cholesterol
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#a(p=009)8 e, g 7

1657t9] 2§ ¢% F LDL-CY #WatE <Table 18>3 2t v W A%
5, LDL-CE £5ZUAA 165 ¥ #2la7
of AL SEEe] BT vaete] £ 7 (p-

Table 18. Comparison of LDL-C after 16 weeks

LDL-C (mg/dl)

- 45 -

Group
pre post D
Control 136.45 + 17.14 139.50 + 18.88 234
Exercise 13835 + 1552 122.95 + 19.77 .005
D 715 .010
145 1
140
% 135
= -
=430 | —e—Control
C|> —e—CExercise
|
=)
125 |
120
115 ' !
pre post
Fig. 11. Comparison of low density lipoprotein cholesterol



(4) 19 ==Y 2H%E (High density lipoprotein cholesterol)

16579 B§¢% & HDL-CY WatE <Table 19> 2t J9 o 732

_\:L_L
s
@)
<
O
rlo
Mo
OHT
5.:

A 165 F FelskA Fa(p=00DstR e, Fd 3t
H

of AFAME TE ol TALI Hlaste] Fo3 A (p=.001)E

Table 19. Comparison of HDL-C after 16 weeks

HDL-C (mg/dl)

Group
pre post D

Control 4415

I+

5.62 43.05 £ 4.33 363

+
+

Exercise 44.60 £ 5.09 48.30 £ 3.90 .001

D 192 .001

48 1

i
(o))
T

i
()]
T

—oe— Control

N
N
T

HDL-C (mg/dl)

IS

3 -

40 : :
pre post

Fig. 12. Comparison of high density lipoprotein cholesterol
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4) e1& 9 A3 A (Insulin resistance)

Table 20. Comparison of blood glucose after 16 weeks

Glucose (mg/dl)

Group
pre post D
Control 110.80 + 15.25 106.85 = 12.13 121
Exercise 114.05 + 24.10 108.95 + 1591 167
p .613 .642
116
114
°
112
E
2110 t
8 —e—Control
> —e&—Exercise
108 r
©
o
o
m 106
104
102 L |
pre post

Fig. 13. Comparison of blood glucose
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16%3e] B3tes ¥ A&de Wit <Table 21>% 2. A ] 7
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Table 21. Comparison of insulin after 16 weeks

Insulin (IU/ml)

Group
pre post D
Control 575 £ 244 510 + 1.37 114
Exercise 6.05 £ 3.23 505 + 1.82 .059
p 743 922
6.4 1
6 -
E ol
3 5.6
= —e—Control
£ —e—Exercise
3
5.2t
4.8 r
4.4 ! !
pre post

Fig. 14. Comparison of insulin
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(3) d&d AZIgA A4 (Homeostasis model assessment-insulin resistance)

1677t E3 &5 $ HOMA-IR® W3+ <Table 22>¢ Zo. Jd W AF
A3, HOMA-IRS & A9 WolA 165 F fFog o7k UderbA argton,
A 1 Aol ATAME Fog 2ol 7k YA F%t.

Table 22. Comparison of HOMA-IR after 16 weeks

HOMA-IR
Group
pre post D
Control 1.64 + 0.89 1.37 £ 0.50 .061
Exercise 1.85 + 1.56 1.39 = 0.66 .094
p .605 902
2 -
1.8
1.6
<|( —e—Control
% —e—Exercise
T4t
1.2
.I 1 ]
pre post

Fig. 15. Comparison of HOMA-IR
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5) C-¥FgA @ (C-reactive protein)

=
M
olN
i
&

1677t He&s $ CRPY W3+ <Table 23>3 Zt.

CRPE= &5 WA 165 & F8A #2(p=004)sHon, A 7+ FojHZF
A ME 9% Aol vhehvbA ekgheh
Table 23. Comparison of CRP after 16 weeks
CRP (mg/1)
Group
pre post D
Control 1.47 + 0.59 151 + 051 558
Exercise 153 + 0.59 128 £ 041 .004
D 751 121
1.55 1
1.5
—~ 1.45
©
5
E 14l —6— Control
a ) —&—Exercise
o
(@]
1.35
1.3
1.25 : :
pre post

Fig. 16. Comparison of C-reactive protein
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