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Abstract

The purpose of this study was to evaluate the effectiveness of an intervention program using dietary consult and physical exercise
conducted by public health center in Chuncheon city for obese adults. This study used a pretest-posttest design. The subjects were 58
out of 90 obese adults with body mass index (BMI) greater than 25 kg/m2 who completed all education sessions for 8 weeks. Data on
dietary habits, dietary behaviors, nutritional knowledge, anthropometric parameters and biochemical indices and daily nutrient intakes
assessed by a 24-hour recall were collected before and after the intervention program., in order to evaluate program effectiveness.
After the intervention, there were positive changes in exercise status and dietary habits and nutrition knowledge accuracy. Especially,
the answer of ‘I drink a cup of milk every day’ were significantly improved (p<0.001), and the answer of ‘I don't overeat’, which is a
dietary attitude question was significantly improved (p<0.05). Dietary intakes of most of nutrients were not significantly different
between pre-test and post-test. But calcium (p<0.05), potassium (p<0.05), vitamin A (»p<0.01), vitamin E (p<0.05), and folic acid
(»<0.05) were significantly increased in the female group after the intervention. Weight (p<0.05), BMI (p<0.01), blood pressure
(»<0.001), were significantly decreased after program, but changes of skeletal muscle mass, body fat mass were not significant.
Resting heart rate (p<0.01), flexibility (»<0.001), whole body reaction (p<0.05), grip strength (»<0.01) and balance (p<0.01) showed
positive changes after the intervention. Blood glucose level in serum was significantly decreased (p<0.001). These results indicated
that dietary education and exercise program was effective not only for weight reduction but also for the improvement of physical
fitness in obese adults.
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HEEA] X 55 oA o sl= T UIAMd A Zo]th(Kopelman
PG 2000). T3k 32| HIWES o) XA FgFS F
= Xupdale]l ¥ Q¢lol7|=  3loj(Whitmer RA 5
2005) BITHS AWsla HAAFTS RS AN EE
THEAg 9 Au) IHES FY 5 A "ok

Hke] Hh e AAEEe] R AAge A3, 9
e Aol EtE ‘%‘ 2 2]l Toll ol %‘%
He 35 7P ARHE)] ajlo R gk ArdH e}
AALF FAE %‘a‘_l_ MU} Nakanishi N 5 2002, Park
TS & Kim EK 2006). HI9HS 7}41&}17) HSH As 2 A
A BFE AT oY FAPRE FAME 53] 244}
QW3 SFELPL PSR o] ERA Ao el
Z] T Varady KA 5 2006, Lee IS & 2008).
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shH 1 ¥, HEF Yol E 4 dtiAlderman MH
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Health, National Heart, Lung, and Blood Institute 2006)°]
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Table 1, Contents of dietary education and exercise program

AR ZAR= 71E9 9 (Lee JH 1998, Korean Society of
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Aok AEBe v 7S] FRY, HASE, 4, HE
Ao Tk, 914, B 5 F 202 el 53 B
How gl 55 Agnol YW Ao Bl
sk,

2) MARSE ZA}
ANHAGE 193 A7 PRS0l g3t WA
4% 39 2229 4 A% $2 299 A4 4
shedth RSl Ad AAT AEY AL

jQ

Week Dietary education Exercise program
. . . . - Checki 's physical fit
1 - Pre-test: Anthropometric, Biochemistry, and Dietary survey ‘ec‘ 1Ng ones p 'y51ca rness -
- Distribute a exercise program guideline
) - Diagnosis and classification of obesity - Effective exercise method for weight loss
- Desirable diet for weight loss - Exercise diary
3 - Knowledge about healthy eating and food calorie - Proper exercise method and assesment
- DASH diet practice - Hand clapping and health
. A . - Stretching fi int f weight |
4 - Dietrary guidelines for obese and menu planning ‘re ching or‘ fainfenance of weignt 10ss
- Fitness aerobics
5 - Obestiy and disease - Exercise with dumbbell
- Alcohol and chronic disease - Fitness aerobics
6 - Desirable snack - Desirable walking for weight loss
- Cooking method modification for weight loss - Changing an exercise habit
- Guidelines for food h: . Lo . .
7 widerines or o0 pu‘rc ase - Effective exercise intensity and the number of times
- Use of Nutrition Labeling
g - Post-test: Anthropometric, Biochemistry, Dietary survey - Reset of the exercise intensity and the number of times
- Assesment the dietary record and importance of weight maintenance - Checking one's physical fitness
http://www.ekfcs.org 2016; 32(1):123-135
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7FZZ 33 (Can-pro ver 3.0, Korean Nutrition Society,

Seoul, Korea)< ©]-83ta S=AFgFdF7I= vl
sto] FAHILE st AR e 24 Wk d=el
% %1% 71¥(Korean Nutrition Society 2005)2 ©]-8-3}
4 Fa2 4413 ¥ (Nutrient Adequacy Ratio, NAR)E A4k
8Fal, NARE 1.0 FHaL A2 Hol 1.00] He A2
1.0o.% ZtFsto] Aetdt. 3k Hadda F445
H](Mean Adequacy Ratio, MAR)E A4+l 2™ MAR-S
AAAAFAGl 2 e diR, 2, ZF, EE
HIERRD A, BRI B2, yololyl, |4k HIERR C 5 97}
A FFaE BIIskAT

3) UMAF, S X MASF

ATFHEAE] A, ASe S5t ALFATE
=3t AAEEY7 ](Inbody 4.0, Biospace CO., LTD
Cheonan, Korea)Z ©]-&3te] AAWaF 2 AALE, =7
TEFe ST dd2 S5k A H4A 107 ol
S HshAl & = FUA(FT-500R PLUS, JAWON
Med. CO., LTD, Gyeong-San, Korea)E ©]-&3}] 37|

ok} S| Pe SRStk 2RO Fel A -
2 7xAYe WsE stetsy] sistel Bak APF
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A2 ARk, HE " Hoidkaan g, A4, ARk
5, ek SMAZICEIA), oFF B S5 vl

4) MsIER ZA}

Asetzl A A4S FEll €, SEUEHE
LDL-Z# 2HE, HDL-Z#ZHE, %‘JX]HJ(TG), AST
(Asparate aminotransferas)®} ALT(Alanine aminotransferase),
A4 g utEIGEX & SASAT A=
A7 12413 FEGE F9 2o Bse BEst
of Adstom 2203 HAA A= 7} 13] LS
o Ba A7 A A 158
AZ1E AHESE oF 5 mLe S Adste] B4 A
Aol o F3tath ML 3000 ripmO-E 108 < LA
E2J(VS-4000, Vision Scientific Co., LTD, Seoul, Korea)3}
o GHS et & S ARSEA171(BT2000, DOTmed
Inc, New York, NY, USA)E o] &3l HES EA3}
Rk

4. SHEA

o |
ZAE BE AR g BAEA2 SPSS Statistics
ver. 9.0(IBM, Armonk, NY, USA)& AHE3t¥oH, 7|&
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SARE Wsel MEL PR FTFARE Fohi
7 Wege] Z2ag Bl AFe Aol Aol
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9- paired rtest2, MFE Mo A9 Lotest2 B2}
Atk B 7Y AL p<0.05 F=oA AT

L o = afe] =

65.84, 53. 0%%]019:11:} ﬂqT—gt 58w £o] 7

Bol 43.9%°10aL, thH-E(78.6%)°] Aol fleH, F
0

e &

A 24.6%, =7t PE ALt 15.6%, 71EF 3.5%°]1%
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A4#EE A ALEFT T AR HelE
HHFig. 1), ‘55 kA Fethbil S5 HEL 22
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319 3(p<0.001), 3Y oY FITh T FHT HES
2 o A 38.6%04 o = 59.6%= FsH
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Table 2, General characteristics of the subjects

Variables n %
Gender Male 18 31.0
(n=58)  Female 40 69.0
Age  Male 65.8+12.0"
(n=58)  Female 53.0+8.7
<Elementary school 5 8.7
Education  \rigdle school 14 24.6
level
(n=57) High school 25 439
> University 13 22.8
Occupation Unemployed 44 78.6
(n=56)  Employed 12 214
None 9 15.6
o Christian 16 28.1
Itilil;’)n Catholic 16 28.1
Buddhism 14 24.6
Others 2 3.5
Living status With family member 54 93.1
(n=58) Living alone 4 6.9
" Mean+SD
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Fig. 1. Changes of exercise status of the subjects,
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Angel B MEE SAAAY P S 4 EYA
S4 e Aox BANL od It UK B TEod ol F Q% 47 AUE wae A5
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Table 3, Changes of the nutritional knowledge related obesity
Item Total (n=58) p-value Male (n=18) p-value Female (n=40)  p-value
» |) Before 4.33+1.60 3.60+1.45 4.60+1.58 .
Nutritional knowledge 0.084 0.595 0.010
After 4.04+£1.15 3.80+1.21 4.13+1.14
.. Before 87.27+18.42 81.11+19.79 . 89.58+17.58
Recognition 0.067 0.027 0.623
After 90.30+15.61 90.00+16.43 90.42+15.51
3 Before 80.124+23.57 . 70.56+24.14 82.58+23.18 -
Accuracy 0.025 0.741 0.005
After 73.33+16.78 70.89+18.99 74.25+16.04

1
) Number of correct answer.

? Recognition score (%): number of question whether ‘correct’ or ‘wrong’ / total number of question x 100.
' Accuracy score (%): number of correct answer / number of question whether ‘correct’ or ‘wrong’. x 100.
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Table 4, Changes of eating habits of the subjects after the program

Item Total (n=58) p-value Male (n=18) p-value Female (n=40) p-value
Before 4.36+1.21 4.63+1.09 4.25+1.26
I have 3 meals every day 0.568 0.333 0.372
After 4.43+1.19 4.50+1.37 4.40+1.13
Before 4.42+1.23 4.75+1.00 4.28+1.34
I eat breakfast regularly 1.000 0.333 0.599
After 4.42+1.32 4.50+1.37 4.38+1.31
. Before 3.91£1.43 4.00£1.46 3.87+1.44
I eat meals at constant times 0.674 1.000 0.643
After 3.98+1.53 4.00£1.63 3.97+1.51
Before 3.30+1.62 1.43+1.45 . 2.95+1.58
I eat meals slowly 0.606 0.000 0.539
After 3.41£1.62 4.13£1.26 3.11£1.67
Before 3.30+1.26 « 3.75+1.24 3.11+1.24
I don't overeat 0.040 0.333 0.070
After 3.69+1.46 4.13£1.26 3.49+1.52
. Before 4.29+1.23 4.50+1.14 4.20+1.26
I eat grains at every meal 0.440 0.104 0.868
After 4.46+1.29 5.00+0.00 4.25+1.48
Before 3.18+1.40 3.50+1.37 3.05+1.41
I eat meats at every meal 0.347 0.580 0.457
After 3.40+1.36 3.75+1.44 3.26+1.31
Before 4.04+1.32 4.38+0.96 3.90+1.43 x
I eat vegetables at every 0.060 0718 0.044
meal After 4.36+1.15 4.50+1.15 4.30+1.16
. Before 2.52+1.22 2.60+1.12 2.49+1.27
I eat fried foods every meal 0.617 0.384 1.000
After 2.63£1.23 3.00+1.31 2.49+1.19
i i Beft 2.38+1.43 3.13+1.36 2.08+1.36
I drink a cup of milk every etore 0.000 0718 0.000
day After 3.36+1.39 3.25%1.77 3.41+1.23
. Before 3.69+£1.29 3.50+1.55 3.77+1.18
I eat fruits at every meal 0.180 0.216 0.474
After 3.95£1.21 4.00£1.26 3.92+1.20
i i Before 3.44+1.57 4.25+1.44 3.10+1.52
I have meals with diverse 0.652 0.806 0457
foods After 3.55+1.41 4.13+1.45 3.31+1.34
imi Before 3.36+1.62 3.38+1.31 3.35£1.75
I llmlte(? processed foods or 0512 0423 0723
instant foods After 3.57+1.65 3.75+¢1.24 3.50+1.80
imi Beft 3.46+1.62 3.88+1.45 3.30+1.67
I limited sugar an‘d sugary efore 0.912 0264 0.612
foods and drinks After 3.43+1.51 3.25+1.44 3.50+1.55
. Before 2.82+1.60 3.00+1.79 2.74+1.53
I have a low salt diet 0.742 0.609 1.000
After 2.75+1.64 2.75+1.61 2.74+1.67
o . . Before 3.75£1.30 3.63+1.20 3.80+1.34
I limited animal oil 0.742 1.000 0.711
After 3.68+1.34 3.63+1.41 3.70+1.32
. . Before 3.39+1.23 - 3.38+1.31 3.40+1.22
I don't like eating out 0.009 0.083 0.058
After 3.89+1.20 4.13£1.02 3.80+1.26
. . L Before 4.00+1.49 3.88+1.45 4.05+1.52
I avoid excessive drinking 0.220 0.173 0.584
After 4.30+1.41 4.50+1.15 4.21£1.51
. Before 3.25+1.53 . 3.88+1.45 3.00£1.50 -
I exercise every day 0.014 0.806 0.004
After 3.82+1.31 4.00+1.46 3.75+1.26
i iti Before 2.82+1.59 - 3.25+1.77 2.65+1.49 -
I always practice nutrition 0.000 0333 0.000
knowledge After 3.82+1.36 3.75£1.61 3.85+1.27
2 Before 71.24+9.88 76.33+8.70 68.97+9.58
Total score 0.090 0.643 0.092
After 73.92+11.18 77.87+£10.60 72.23+11.14

Y Yes (5), sometimes (3), no (1). High score indicates good eating habits.
? Sum of eating habits score: good=70, moderate 69-30, poor<30.
"p<0.05, “p<0.01, "p<0.001
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UAE 4% divl AFnl&o] kel A9 o A
93.1%°14 o] T 892%=F, Ao AeE FHo A
93.8%0N Al Ho] F 93.6% = 7FAEH O FoA el Aol
= 1 TE YA A e grstE, Gid, A
o] 74 B8-S 61.6% : 16.8% : 21.6%2] HIZ 3=l
FIAF7EY dshE, g, ] oA A
421 55-70% : 7-20% : 15-25%Uoll ARNoH, T2 T
o] Fol|x 60.3% : 17.3% : 22.4%F A3 HAu|&
el AT
Fodad TS Aund e AT AA oy
Zke] 74 2o o] A3 Fo] AF ] ok i
s7h glloy AR Aolg Ko ofAde A A
o] Fol3tA F7IekAtHp<0.05). & T2 o] A
of AR 71.1%° EHSIAY T HFH ol o &
o= 853%= F7IetAiedl oA FodxEe] =2
Ao & 9FE ud Rtk = AsHe] SUHE 1Y
G Azel BEo] e Ao BAFL A2 F0a%
JUd=At A3 Korea Center Disease Control and Prevention,
Korean Ministry of Health and Welfare 2013)°4 A=H
ZgAdFel g d8AHE vl AFHESS B o4
o AAH dinl Zs AFH vlEo] 2008 58.9%°lA]
20131 66.6%= Tha F718FFAIRE o As] AX=F vl
AF Hlgo] W2 geFioltt. old AAA B AT
Foddk Ao s AT S A2 g oH] 3
om o]#3t Aol le g2 73] DASH diet &
AF 2H4HAE AT AS A4 WVAEe] & AHS
Aol 7]0sk= A= BRItk
o Zogzke] A, ZF AFAFS T2 Fdo
A AAH ) AFH L] 62.1%004 Fe] & 72.1%=
FolFHoz F7FFA (p<0.05), HIEF A(p<0.01) %
HEMY E AFHH(p<0.05) =5 IAFH vl HFHL0]
zg28 Fo] & foHor FrletAnh =g G4t A
HAgs =233 Fo A AR divl AFHE0] 77.1%0
A o] Fos AR thv] 93.4% =% Fo3kA E7kskA
Hp<0.01). ol A4 L Ad HHE dAsH= DASH
S HFHos Axg Aye} AT Wi YFAEF
AU EMAR)2 49| A9 nS A 1.10004 uS
1245 7t S7F8FAAIT F-2490 akel= itk Ak
Hog B AF A F AHEe] T2 &S
Ho HFH oz AHSGY Aoz BAEL
it Ggddd oig dFATe] daAdFgdATIEY
HHE e WSSk &S AFAS ATk AuA A
HAe Z239 Fo F ouR daFAFRT HA A
Hshs vlgo] FoH oz F7etAEd(p<0.05) ol Al
FT2AE sl AFAHFS 2-e 70 Hes
ol digk HFPaFF vvk 4
<}

o

£ = 9tk HleIc A
F OI7dAF vlgo] 2203 o] ol dA-2 47.1%00 4

R
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a=el gamEzl 129

o F 41.2%= Fasklal o449 = 40.5%004
Fo] T 175%E FoH 07 Ha(p<0.01)3tdth. =

FdFZA ZFHKorea Center Disease Control and
Prevention, Korean Ministry of Health and Welfare 2013)
ANM FEAAT It AHAA E&0] 7HE B2 g
= ZgolH I vgo] HIEH C, HIEH A, gRETH
o 2o Busgtd B AFARE FASE ol
& Yo AAE AL AeF 2 HAF QA
AE AT AW s B Z2ads ge wgol
HS Wad QAo Arwdh

5. MAAISX & et

zzaH e A Fo| AAAZHe} o] WEE
Table 61 A|A|3}FIT

AAAZH WEE BE AA gAte] S A5 =
2% Fo] A 72.38+10.47 kgoll A o] F 71.52+10.49
kgl & Fo3HA TAastH A (p<0.05), AAFAFE T2
O3 Fo F fosiAl AsHATHp<0.001). 53] <439
7 ARFAGT Z2a8 Fo] A 28.40+30.04 kg/m’
oA Ze] F 28.0243.09 kg/m’ O & ZHAFIH I1(p<0.001),
AALES o] A 40.49+4.43%004 o] T 39.3+5.55%
2 Fo3tA A3 thp<0.05).

ot 7] o] "t B =209 Fol A
7} vlwste] Fo] Fof A didANA folsiAl Ta
SFATHP<0.01). T o]2igt Wsh= JHEE Aol H
o oJAdel Aottt 2233 Fo] A} vw Al 3o
o FF7]e}F oj¢r] ol BF frofshAl 1H4astal
.ol 1 A ik AE S & kel wis)

[e]

o

A,

6. 7|=X|2e| H3|

eI o] A F 712AEe] WS Table 73 2k

ZA tPdAtolA Y Al B ARk T2 3o
7 75.69£10.96 beats/minol| Al o] $- 71.44+10.4 beats/min
Z FostAl Z2aATHp<0.001). HITAET} ST
5 Alubee)l Hohs eI 2RAEE AstAl7IAL
(Sun SK & 2006), 2H8 Al A¥tr7t oW ARSI
1Y 9ol JFS v thLee CA 5 2013). AANHS
& g @ Fro] H(557.4+378.9 sec) BTt Fro] 3(447.0
+188.82 sec)oll FrolstAl THasl(p<0.05)F13H ol
HAoh oS Z=a9 o] A 2528+7.60 kgollA 3
o] Folli= 26.78+6.55 kg o2 F251A F718Hd(p<0.05)
o] AU YL =203 o] 7 8.36+8.50
secoll A o] T 12.60£12.66 secZ F2]3HAl F7leke] &

2016; 32(1):123-135



130 2 g9+

Table 5, Changes of daily energy and nutrient intake of the subjects by gender
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Total (n=58) Male (n=18) Female (n=40)
Before After Before After Before After
1862.48+959.74”  1783.65t821.06  1687.69+470.58  1647.57+422.94
E keal)?  1739.82+651.08  1688.15£566.68
nergy  (keal) 2000(93.1)” 2000(89.2) 1800(93.8) 1800(91.6)
78.8939.09 74.66+24.42 70.46:22.17 72.08+22.87
Protei 72.9728.18 72.85+23.15
rotein (g) 50(157.8)" 50(149.3) 45(156.6) 45(160.2)
Fat (g) 417742448 41.98:22.72 48.10£37.06 38.22+23.56 39.08+£16.49 435742047
Carbohydrate (2)  265.88496.85  254.69493.30 27255+131.78  28329+146.13  263.04+79.48 242.53+56.84
262241130 24.88+11.05 25.26+9.89 25.48+8.16
Fib 25.54+10.23 25.3049.02
iber (¢) 26(100.9)” 26(95.7) 22(114.8) 22(115.8)
728.845403.79 65562424053  569.06:254.95  682.68£360.73
Calci 61671431191  677.59+327.44
aleium (mg) 700(104.1y" 700(93.7) 800(71.1) 800(85.34)
6.02+2.64 4.97+1.60 5.03=1.88 473233
Natri 5.32+2.16 4.8042.12
atrium (g) 13(463.1)” 13(382.3) 13(386.9) 1.3(363.9)
3.1941.19 3.2320.85 2.92:0.97 3394097
Potassi 2.99+1.03 3.34+0.93*
otassium () 47(67.9)" 4.7(68.7) 47(62.1) 47(72.1)
17£6. 3944, 14+4. 35+4.3
tron (me) 445851 14365420 15175648 14.39+4.09 14.14+4.63 14.354.30
10(151.7) 10(143.9) 9(157.1) 9(159.4)
737.29+587.85 854.25+53547  736.35+429.70  980.19+509.64
Vit A (ug RE)  736.63£476.78  942.63:515.93*
it A (ug RE) 700(105.3)" 700(122.0) 600(122.7) 600(163.4)
13.84+9.94 13.09+5.96 13.03£3.27 16.0128.48"
Vit E 13.277.47 15.14+7.88
it E (mg) 10(138.4)" 10(130.9) 10(130.3) 10(160.1)
1.39+0.83 120£0.48 1.04£0.38 1.19£0.43
Vit B2 1.15£0.57 1.19£0.44
it B2 (mg) 1.592.7)" 1.5(80.0) 12(86.7) 12(99.2)
16.407.04 15.98+3.58 15.76+5.46 1639520
Niaci 15.9545.91 16.27+4.75
tacin (mg) 16(102.5)" 16(99.9) 14(112.6) 14(117.1)
104.30£91.68 107.61+77.80 119.72+89.54 125.97457.33
Vit C 115.12+84.27 120.50463.95
it € (mg) 100(104.3)" 100(107.6) 100(119.7) 100(125.9)
366.77+159.14 337.92+133.86  308.19+127.64  373.73+£103.42"
Folic acid 325.66+13897  363.05:113.32
olic acid (ug) 400(91.7 )" 400(84.5) 400(77.1) 400(93.4)
Cholesterol (mg) 297.08:282.41  297.03:280.83  341.63%372.01  295.86+303.13  278.144237.71  297.53+274.86
MAR® 1.1240.29 1.08+0.25 1.10£0.34 1.2420.35
Energy intake Protein (%) 17.26 16.94 16.74 16.70
composition Fat (%) 22.38 23.24 19.29 20.84
rate (%) Carbohydrate (%) 60.35 58.53 63.53 62.34
% of Subjects Under EAR” Intake
Energy 70.6 94.1° 475 60.0
Protein 17.6 0.0 5.0 0.0
Calcium 353 353 55.0 50.0
Tron 17.6 5.9 10.0 7.5
Vit A 47.1 412 45.0 20.0
Vit B2 529 76.5 50.0 375
Niacin 29.4 17.6 20.0 17.5
Vit C 47.1 412 40.0 175"
Number of nutrients, under EAR intake 3.47+£3.14 3.71£2.05 2.98+2.44 2.53+2.21
Y EER: Estimated energy requirements
? MeantSD
* EER: Estimated energy requirements (%oEER)
Y RI: Recommended intake (%RI)
) AL Adequate intake (%Al)
9 MAR: Mean nutrient adequacy ratios
7 EAR: Estimated average requirements p<0.05, ~p<0.01: p-value by paired r-test or x’-test.
2016; 32(1):123-135 http://www.ekfcs.org
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Table 6, Change of anthropometrical result and blood pressure of the subjects by gender

Variables eiz value LR value G value
(n=58) & (n=18) & (n=40) &
Height (cm) 159.45 168.89 155.57
_ Before 72.38+10.47" . 81.18+10.23 68.78+8.29
Weight (kg) 0.042 0.103 0.230
After 71.52+10.49 79.42+11.87 68.28+7.98
N R Before 28.40+2.94 28.39+2.78 28.40+3.04
BMI" (kg/m?) 0.000 0.291 0.000
After 28.07+2.99 28.18+2.83 28.02+3.09
) Before 24.63+5.14 30.94+4.30 22.04+2.56
SMM” (kg) 0.935 0.333 0.395
After 24.60+5.16 30.10+5.56 22.35+2.76
5 Before 27.0146.57 25.67+5.61 27.56+6.29
BFM? (kg) 0.246 0.503 0.339
After 26.51+5.80 25.26+5.10 27.03+6.06
N Before 37.8746.05 31.51+4.57 40.49+4.43 .
PBFY (%) 0.196 0.734 0.045
After 37.16+6.26 31.94+4.70 39.3045.55
5 Before 137.80+16.70 ” 141.19+21.86 136.45+13.42 ”
SBP” (mmHg) 0.002 0.305 0.002
After 131.70+13.44 137.50+16.54 129.38+11.40
o Before 81.45+10.86 ” 79.44+11.94 82.25+10.45 ”
DBP 0.004 0.743 0.002
After 77.66+8.37 78.69+9.96 77.25+7.74
D BMI: Body mass index
2 SMM: Skeletal muscle mass
% BFM: Body fat mass
» PBF: Percent body fat
® SBP: Systolic blood pressure
% DBP: Diastolic blood pressure
? Mean+SD
"p<0.05, “p<0.01, ""p<0.001: p-value by paired rtest.
Table 7. Change of physical fitness of the subjects after the program
Variables Total (n=58) p-value Male (n=18) p-value Female (n=40) p-value
RHR" Before 75.69+10.96” 77.06+10.76 75.13+11.13 .
. 0.000 0.063 0.001
(beats/min) After 71.44+10.4 72.56£12.36 70.97+9.63
> Before 2348.53+834.09 2740.00+757.89 . 2135.00£810.58
vC? (mL) 0.425 0.046 0.569
After 2226.76+623.37 2205.00+£593.09 2238.64+652.67
3 Bef 24.78+5.45 28.63+7.08 23.18+3.66
VOamax crore 0.244 0.942 0.247
(mL/kg/mim) After 32.45+46.49 28.75+4.87 34.00+55.36
ibili Bef 10.58+10.39 2.44+11.22 13.9148.03
Flexibility elore 0.074 0.988 > 0.000
(cm) After 12.22+10.56 2.49+8.76 16.22+8.49
P Before 557.40£378.90 . 664.25+622.74 513.56+210.14 .
WBR? (sec) 0.016 0.134 0.028
After 447.00+188.82 454.94+207.53 443.74+183.38
i Befi 25.28+7.60 . 33.2846.70 21.99+5.14 -
Grip strength clore 0.019 0.883 - 0.003
(kg) After 26.78+6.55 33.49+6.82 24.03+3.98
Before 8.36+8.50 " 6.50+3.98 9.13£9.71 "
Balance (sec) 0.004 0.436 0.006
After 12.60+12.66 7.94+6.73 14.51+14.04

) RHR: Resting heart rate (beats/min)

? VC: Vital capacity

% VO,max: Maximal oxygen uptake

9 WBR: Whole body reaction (sec)

® Mean+SD, *p<0.05, **p<0.01, ***p<0.001: p-value by paired #-test.

http://www.ekfcs.org 2016; 32(1):123-135



132 ada- g9+

AAQ W3kE BATHp<0.01). 12y ol=ld W= 4
AR zlolE Ho oo AoArt 28 o] A
I vl Al o] ol B Al AlERE(p<0.01), FAIEES
(p<0.05), 2} (p<0.01), BFH(pP<0.01) 5°] ZF FAH
o7 RO FAHZom WHEIL AHEE HY
AL Z2A3 A7Jin YS & Kim YK 2000)°14 20t ol
= 32 63%, A3 50014 60thollE FAF 15%, oA}
1222 A% Aot Hnd o B 2239 o4y
FoAZEe] Ago] w9 FFEHUSTS & F ATh E
g oAd Ag el ZEOH o] Mol 13.9 em
oA FHol T= 162 cmE o3 Z7}18F (p<0.001)
ARPH o2 Z|ZA o] FdH AoRE BAHT. H%k
A7t LS AN E ASATL 7 2AEE A
SHAIZ1A] Ha(Sun SK 5 2006) 71ZA|Ho] #3}=
Ao A4 930l Zolxlth(Welk GJ 5 2000). ek
A A e 25 Wt vt SAZE IR A
ZT B AAY Ao} A T 2AEES FEANE AR
At
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2 Fo A 5 ALY M= Table 83 2
: G A ZEI9 ol A 134
mg/dLolA o] 3107 mg/dLE 2433 3(p<0.001), <
Aol Aex Fol A 120 mydLolA Z 102 mg/dL
g2 7Fask(p<0.001) T2 Fo] 3 T wF FGio
ddrFo = Wgsign AST 9 ALT @ =1
ol A 3 25 AR ALl A 2239 o9
2 SAXHCE fofdt wste #EFA gt

FEY2HE w5 T2 Fo] Ao Blg] I
Zo T FTIeI oy SAHCRE §o5kA ko =
29 o A3+ 25 ZA H9 W(130-230 mg/dL)
of A3Ath HDL FH2HE 5+ T2 Fo] Fo
e A8 0 (p<0.001) F 2T A 940
mg/dLo)d) el 3ATh Park YH 5(1993)3 Lee SK &
(1994)°] W=t FFAH B FH=EHE2 ADZA ot
Fe| 4BHATE You HDL ZE 2HEL Hlgte] uhe
FaFol Akl ATt

|

£ 38
o

Table 8, Changes of blood composition of the subjects after the program

Variables Total(n=58) Male(n=18) Female(n=40)
Before 124.21£31.39” 134.56+40.78 120.08+26.24
Glucose (mg/dL) . . .
After 103.91+30.80 107.63+33.15 102.43+30.12
H Before 22.34+7.12 25.75+8.68 20.98+5.99
AST” (IU/dL)
After 23.71+7.32 26.06+8.31 22.78+6.78
2 Before 22.2149.75 25.69+10.61 20.83+9.16
ALT? (1U/dL)
After 22.09+10.20 24.13+11.04 21.28+9.87
3 Before 203.70+34.84 201.19+33.39 204.70+35.77
TC” (mg/dL)
After 211.00+35.68 209.81+39.49 211.48+40.25
5 Before 51.61+14.58 48.44+15.84 52.87+£14.05
HDL-C (mg/dL) Hkk Kook
After 42.76+10.76 41.38+12.03 43.32+10.32
5 Before 137.55+64.47 153.50+72.31 131.18+60.86
TG” (mg/dL)
After 131.16+75.85 171.13+101.93 115.18+56.56
6 Before 94.80+43.66 80.67+45.60 100.69+42.07
LDL-C® (mg/dL) .
After 115.24+30.59 108.97+34.82 117.85+28.97
Hob? Before 13.41+1.36 14.36+1.23 13.03+1.22
& After 13.41£1.28 14.34+1.24 13.03%1.11
8 Before 37.93+4.34 40.74+4.23 36.8143.88
Het” (%)
After 37.9443.56 40.51+3.81 36.91+2.91
U AST: Asparate aminotransferase
? ALT: Alanine aminotransferase
¥ TC: Total cholesterol
Y HDL-C: High density lipoprotein cholesterol
> TG: Triglyceride
9 LDL-C: Low density lipoprotein cholesterol
K Hemoglobin
¥ Hematocrit
% Mean+SD, *p<0.05, **p<0.01, ***p<0.001: p-value by paired #-test.
2016; 32(1):123-135 http://www.ekfcs.org



Z

l

510

Korean ] Food Cook Sci

SHAY sEE T2 o] Mo ¥lg) Ho ¥ o

o 2l

T =i

astglon frolshd ghglth LDL Se2HE st
2

sz o] Mol nis) o] F gi FSIAT =
239 Fo A & 25 Z4E9 W(130 mydL vThE
FABL YAk

=

gt oz FQ g UA K} Bo] HFHH d2 o
U= ZrolA SRS SFY2HE] A4S X3}
A Hol Axzo=w g | ZH=HEHR SR
FEE SVMTIER, HITsE Ao AlFE FolW It
Al A Aol Ak, €4 FAAY 2 FH2HE
9] F57} A EthKorean Society of Lipidology and
Atherosclerosis 2009). =3+ AFx2d A dF AW
2 FY2HE FET 127 o) AV &ExEIH
of| 4 ZrAE 3 (Park SM 5 2004, Yoon MS 5 2004)1L
TEREIF 25 E A AE FEIF SolxItWilliams
PT & 1986). WAl #& 33l AA2 HA AUAE A
Hta &5 Wk AKH] FAZE2IHE AA
Fo Z=x HIYkS otstal #eEjslof & Aot

H o= T2 03 Zof d 3o ¥
37t Ao gle Y nF Z2a o d 5 G
HLRACEAF 13-16.5 g/dL, &3AF 12-15.5 g/dL) Well AU
riEmZEXE 23 Fo d & sl A §l
Aom Y mE zrId Fo] WS AATIEX (G
39%, A7} 36%)°l AFELE T RIEN s==
o] A3, 59 79, +54= =577, AFuEA
o] EAol wg} vt YFo] thEA YERd 4 JATh(Han
HJ 2004) stlon= &A1 #o] B Aol

2 Lo

ofl

FAoZ Al vt A% dhy o 2
D4E3e 93 5202 v A4S 1H3
=% DASH diet?} WSwiAE 7/Wgstal o5 &85 2
Adu s A Z2IHE HAASt] 1 8945 3
7}t Th.

™
ool 69%, B2 31%°IL Fouels dW 44
65841, 53.041010tk. T2 Fo] T 3Y o)y &%
ok = HEAE FefH e m SIH A (p<0.001). A5
el g FHAE A FeThp<0.05), <= L vt
21T (p<0.001)’, <G UA 2 ALl E-8FHTHp<0.001)
= A7t FeHes Fristel & Z=Io] Wik}
HHE Agd 2 AT wER 9% F= AL
2 AT g4 Ao MR A4 B 2

ox
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F 2 ZF AHAF] FoFeR I H(p<0.05),
HIEFT A(p<0.01)9} HIEF E(p<0.05), A4 59| AHH
o] fojFog Frlstitt B aF v 4 £&2
/g9 A% HEt C AFHZl ik FF2 e v
A7 odAE vlgo] fFodoz ZrASATHp<0.01). 2l
AAZ A 22O o] T A F(p<0.05) D A
A5 (p<0.001)7F FolHom asipon oAe] ¢
AALEC] fFolH oz A THp<0.05). P oA
o] A olgr] & F57] to] BT fFoHoE i
SHATHp<0.01). 71ZAEe] ¥MstE BHA o449 ¢ A
Al BT AEp<0.01), FA8(@<0.001), <FE(<0.01),
ZAHES(p<0.05). HEA(p<0.01) SolA AHdei7t &
o o= FHHAUT AHAE T3 Asehz HA A
= 2T F] F U ZF I35 A o] frelF
o2 ZHadt(p<0.001) B €73 FESE HIsth

ol As T BH FdolF 4 HivkAEe]
HITE #d 8w S 2 2554 223l Fefste]

o A7 dEE IF AFEe] dAARJA ANd 5

P

[e

L}

B A7 Ao ZagHe o|FElA gL RE
Zo] LT thxTo] YUtk A 2443 3PS
19 AAEte] A AAPGEIE tiEshr]o] BEste] 2
AFAzow e g3E dAFsl] oHY 1
Hu} o]2igt Ao EFsta vtk AJIES tte
283 Z2Ie Bl AEH ¢ Al €4 g9 ¢
IF Fda AHANE aga 72AE ol A
H 3AAR] E9E 7Pt HollA AAgn S &
58 Halsks AAZ T2 O] BL A RgEo
oF & Ao=w A7ZtHT
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