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Effects of Walking and Band Exercise on C-reactive Protein and Cardiovascular Disease Risk Factor
in Overweight and Obese Children. Hyun-Jun Kim and Tae-Un Kim* Department of Physical
Education, Pusan National University, Busan 609-735, Korea - The purpose of this study was to demon-
strate the effectiveness of walking and band exercise for 12 weeks on c-reactive protein and car-
diovascular disease risk factor in overweight and obese children. Body composition, blood lipids, in-
sulin sensitivity, c-reactive protein (CRP) were assessed before, after 4 weeks and after 12 weeks of
combined exercise. Sixteen participants (BMI>21.3) were randomly allocated to exercise group (n=8)
and control group (n=8). The exercise group participated in 50 minutes of walking exercise and band
exercises as resistance training two days a week for 12 weeks. There were significant different on
weight (p<0.001), BMI (p<0.001), fat mass (p<0.001), fat percentage (p<0.001), LBM percentage
(p<0.001), TG (p<0.05), HDL-C (p<0.01), insulin (p<0.05), HOMA-IR (p<0.05) in exercise group after
intervention. And the change of weight (p<0.001), BMI (p<0.001), fat mass (p<0.001), fat percentage
(p<0.001), LBM mass (p<0.05), LBM percentage (p<0.001), insulin (p<0.05), HOMA-IR (p<0.05) were
significant difference between groups after intervention. These findings suggest that 12 weeks of walk-
ing and band exercise can be useful intervention in the improvement of cardiovascular disease risk
factor in overweight and obese children. But c-reactive protein was no change.

Key words : C-reactive protein, cardiovascular disease, obese children, combined exercise

N B

HgHgE ALRR: W ThElR] b Ao mis] AlEEo] Eo
™, A2 FA5(BMI body mass index)7} 29 kg/ m’e 23
e AP 18R] e Algd vis) AP HBAT] LA o]
4u) o]} /ML H A EATH14,2344]. £ Aole u)
o 57d T 3 %A Aito] w2 BMI WE S
7} 75 o]24Ql Aol BMI W E 957} 25490| 91 Ao}
Aol HAS W H¥A AAge] @ AP} 2u)
ol F7tgtthe BaHe] HglolFe A¥AAS dure
¢ A ZEae] Basit.

TTLEIY T ALY PTFPE 1S JBY
Ao WgE §8 AAGFHY F7HE vkl AR
g HEAAEQ n8Y, o AAEE, 2AEAEE, 9
Add 2 AAAH S AAANZ 5 ATH7,26)

oj9h T AEFA WMEE P8 FA) Trad F
Z2IaYL HltobE ] oUAYALS HAF T HE A
A%, BMI, AALEL 272 AEHE3 98AA
AsUATEE MdA7Ie Aoz S ATHI7]. AAS
TX7 AEAASY B8 a7 A% At E3H9)

O

gt

o e
oo

ot

£ @ o

*Corresponding author
Tel : +82-51-510-2717, Fax : +82-51-510-1991
E-mail : tukiml@hanmail net

o Ho

I"ﬂ-':]IE ot

off fo
O poh @ L N oo rR O (K

o>
il
i
s
i
o
ok
rO
24
lo
Ho
oift
ok
B
2 5 fr
=

T A7t GRS QA gol AEHAR o 2 )
A LFZ2aYE TSI EE dAold o}
o) mlgko] Aoly] Hiwto g P& o]3hgo] B, ¢
ANy, o) dAN8S, 18, A2y g e A
s IVMIE T4 98 due AL
O AYAAE oty FEE I3 £oEg o 44
A Feasty & 4 AT

58] 59 vFo] EAdte Co-3-d ¥ I (Creactive
|

2

o oy o rx

=}
=2
al

[e]

1Az gl IvH3), $HEY @
19 EHY AEL A4HIAD Y]
ol B R8T LGN

A
=
=

el )
¢
Jas)

ot oXx
> O

v

}439l

1% 1T} o EA7] W ok} P
o CRP 557} 34 o} $3} Jadsnr) o
Aoz wHAUS] HEHAB) FAF 999

o AR 19 o ¢ 3717k
2399 2 CRP) 344

(o)

R
[
2 o

5}l
& oo g Ruso] glou10,24] 8
A 9re $EZRaPNNE e

oX |kl
re

,I—\rioﬁgg

kI

o Ko oo © MM o o



194 BBUREIX| 2008, Vol. 18. No. 2

HaHQITH1627]. £F o}F - A4S Yoz &
&S O 2% 2@ A5 QA %ol o Be
3§ AHo|tH327].

ojg} 22 Hlu ©r]te] AFoA CRPY AN A7
27] o] @A CRPS} A E AZ, BMI, A& AAZA 9 7)
Aol @7|NE dehtbe 2348 18% o 97ty &
L2 g CRPE Wsto] g =97} o2 Aol
Atk ol AL EFZEIY AFS} &5 Foll oW WIS
AR JegEAE n8std X7 ez Azd
ol & AFe FFZRIY0] HAF L HigolF A
Jol W& CRP 3 A8 &4% APAA Wslo) vHE 9
FotE A A F & HT o}F & GOz 125 7o
Z2IOYE ANEA, 5, 4F F 27 3o A8
BHARE 43T

277}
A7t
7}

N

oF
[e]
by

e oft o

)

oI

o7 iy

AFWFE 25 5T 11A) Bk £ 649 A
FH $FZ2aYd F9sA ggton, AAFRS5(BMI)
HEASAAN AH&sto] AAFAS 8594 N E 9 5(BML
213-234 kg/mz)sz} 95 WEH4 o] FBML 235 kg/ m’ o] )
A AT R HPolFolth ol F REY UAAI} B A
TE oldlstal A7t31718 T 1699 AAF 2 vt}
58
Hjj %

=

AYHGT 5L $FF 8UH Y27 8Y0T A
sStlch. €8 2 6749 Alolo] FAH B9 $Fx
2390 Zelg A T BA BYZoE ABE B
Y AL AR, e QuH EA4L Table 1
3 2.

A

25yS U wy

Age %4 AFAE o185l 01 em GIAA 24
AT A, AALE, AABF, AALF, BMC 24 o]
% A WA ZAHHU(DEXA: Dual-Energy X-Ray
Absorptiometry Technique)2.2 3}gom, &4 Aule
Lunar prodigy (GE medical systems, Waukesha, Wisconsin,
USA)oltt. AAREL AAEFS AF2E Wro] 739
or, AAFATE AFke) & A3 AF g(m) 0.2

Table 1. Characteristics of subjects

Variables EG (n=8) CG (n=8)
Height (cm) 1491658 154+4.83
Weight (kg) 54.21+8.31 59.28+5.34
BMI (kg/m?) 24.29+2.79 24.97+153

Values are meantstandard deviation, EG: experimental
group, CG: control group
BML: body mass index
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Table 2. The changes of physical characteristics and body composition

EG (n=8) CG (n=8)
Variables F
baseline after 4 wk after 12 wk baseline after 4 wk after 12 wk
Height (cm) 14916258  148.89+5.94** 150.61+6.38** 1544483  154.64:477** 15545+48*  0.080
Weight (kg) 54214831  52.88+815*  5047+7.39%* 59284534  59.93:527**  60.66:581*  51.910"*
BMI (kg/m?) 24294279 23A7£267%*  2219+228"*  2497+153  2504+154 25074176  48.689"*
Fat mass (kg) 18641368  17.13:347  14.57+3.12%% 214£205  21.27+2.28 21224255  31.480"**
fat percentage (%) 34271296  3229+3.05%*  28.77:3.8%* 36.14+2.1 35.54+2.84 34.98+2.46 20490
LBM mass (kg) 3396£511  34.15+5.18 3434521 3614375 368939 3763392 3528
LBM percentage (%) 62.77+2.85  64.69+2.91***  68.04+3.69** 6091207  61.49+2.89 62.01:248  17.962"*

Values are meanzstandard deviation, EG: experimental group, CG: control group

BMI: body mass index, LBM: lean body mass

*Significantly different from beseline within group, *: p<0.05, **: p<0.01, ***: p<0.001

#Significantly different between group, #: p<0.05, ##3#: p<0.001
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Table 3. The changes of cardiovascular disease risk factors

EG (n=8) CG (n=8)
Variables
baseline after 4 wk after 12 wk baseline after 4 wk after 12 wk
TC (mg/dl) 157.5+¢45.77 151.38+45.26  155.63+24.58 164.63+4243  170.38+253  167.38+34.18 0.296
TG (mg/d)) 106.63+71.2 46+23.69* 29+7.96% 109.5168.13 91.88+74.45  72.75+62.95**  2.087
HDL-C (mg/dl) 41.88+12.7 47.13+12.3 56.5+11.8** 41.25+7.42 46.38+9.23 47.25+6.84 2.185
Glucose (mg/dl) 675+10.04  74.25+124 87.88+6,18** 72.88+9.75 81.5+11.84  93.63+7** 0.061
Insulin (pU/dl) 16.13+12.4 4.48+157* 4.71+1.75% 13.54+9.72 11.27+4.66 13.59+6.78 4383
HOMA-IR index 2.64+2.04 0.76+0.3* 0.81+0.34* 2.31+1.4 2.02+.85 2.44+1.29 4.590%
CRP (mg/]) 0.19+£.22 0.11+0.12 0.06:0.04 0.13+0.08 0.19£0.17 0.16:0.13 2.320

Values are meanztstandard deviation, EG: experimental group, CG: control group
TC: total cholesterol, TG: triglyceride, HDL-C: high density lipoprotein cholestero, HOMA-IR: homeostasis model assessment of

insulin resistance, CRP: C-réactive protein
*Slgmﬁcantly different from beseline w1th1n group, *
*Significantly different between group, *: p<0.05
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