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Effects of a Weight Management Program for Overweighted
or Obese Office Workers

Se-Ri Han"?, Ok-Kyeong Yu"?, Moon-Sun Byun'?, Tae-Sun Park'®, and Youn-Soo Cha'?”'

Dept. of Obesity Research Center, “Dept. of Food Science and Human Nutrition, and
‘Dept. of Internal Medicine, Chonbuk National University, Jeonbuk 561-756, Korea

ABSTRACT This study is performed to evaluate the effectiveness of a weight management program for overweight
and obesity office workers; comparing their changes in the anthropometry, biochemistry, nutrient intakes, and exercise
performance before and after the obesity management program. This program was performed on 39 workers, who
are overweight or obese, over BMI 23 for 6 months in Jeollabuk-do public institution. As the results of this study
suggests, triceps thickness (TT) of male subjects was significantly decreased (P<0.05). Waist circumference (WC),
and hip circumference (HC) of the total subjects were significantly decreased after the weight management program
(P<0.05). The biochemical result of the Total cholesterol (TC) (P<0.05) and LDL cholesterol (LDL-C) (P<0.01) was
significantly decreased in male subjects. The results of abdominal computed tomography (CT) also showed that subcuta-
neous fat area (SFA) of male subjects was significantly decreased after the weight management program (P<0.01).
The nutrient intake's results of female subjects, who took Fe, Vit B,, and niacin, were increased significantly after
the weight management program (P<0.05). The nutrition knowledge score of male subjects was significantly increased
(P<0.05), and a muscular endurance of the physical test was significantly increased after the obesity management
program (P<0.01). At the work place, workers need a systemic health and obesity management program to improve
their work efficiency and quality of life. After this study, the program should be developed and supported continuously

to maintain positive results from this study.
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Az o] Fox7] 5tk Aol eede] Aol uet
A ofg] 7HA] %Al Adel] oA e ol vigh e
7h iAo s v AARle % de 2o vfdol
Al ske

ol

cht o 712t
AT U F37]3e] BMI 23 o]/ BAF & v] 9kl
A9 F AFw TPl BAIE AW BT 569
&= A7gske] 2009 495 9974 6/ E3F TR OHS
AN 1% F FEDRA 173 A9 3990 25
g, o 119)E A% AT P34 shgom AAAS 3
WE mRaRe 7 ok ARVt AR WSt

AAA G 2GS o] 54 AFAE o83t 0.1 cm ©¥]
7ML FAgston, A7 AFHE 0|83 In-body
230(Biospace, Seoul, Korea) 2.2 X278 AA] W3} 2
Al Fol Ag, AAZFAFBMD, 5, AAG=, AAD
& SAEY AFFH157 SHE flal 9 A5 (skin
fold caliper, FLAGHOUSE, Hasbrouck Heights, NJ,
USA)E AF8-3te] (e 39, triceps)= 0.1 mm

A7 ZAFAor, BA4F ol gatol HEd, Y olE
AF Fgsah 44 19 0RF FolY] A B39
Gl @7dlol Sgsidon, e 1A el &
AHE 01831l S okl Rl B Fkpele) w919

v F91e] © E]% ok dolol A 71 ol 255 F-9]
£ 7IEoE JdPolEdE ASse o] 2 iﬂi1 B
/g del=de] & Tkl

gq_ljl /‘E}:]-.,_, 7‘3 ]. oﬂ Agg],al—xq 74/\},_ Iila‘lj—l /\EU\]
A ol AAIEITE HAF A 12417 38 AEE A
o Agg oA ¢F 10 mLe] S A Gl AF g
AN ge Astst 2554 7] (SPOTCHEM, SP-4410, Auto
dry chemistry analyzer, Kyoto, Japan)& °]&3l a3
(glucose), &= d ~H =(total cholesterol: TC), &2 A
A 4 (blood urea nitrogen: BUN), &% 2] 4l (total bilir-
ubin: T-Bilirubin), okZ3}2}zI4t ofw] = o] g 4~ (aspar-
tate aminotransferase: AST), &&ld olr|x=Holas
(alanine aminotransferase: ALT), & =2 2 H = (high
density lipoprotein cholesterol: HDL-C), &4 A W (tri—
glyceride: TG), A'd == 28| =(low density lipoprotein

3t A ZFde Tzade i) 1609

cholesterol: LDL-C)& #48t31aL, LDL-C9 A4F
Friedewald 5(14)8] A4S o] &3t
LDL-cholesterol=Total-cholesterol
— (HDL-cholesterol+ Triglyceride/5)

A57E] 2= &) (computed tomography, CT): 7 3FE]
2 %Oé% T Ao AEstw e WA
ol A Akl o, 7P 2HH el A HFE O
#97] Somatom Sensation 16(Siemens, Erlangen,
Germany)= ©]-&ato] tfdate] F&HFA A U=
HA, BERusARHA S SHE vxd S 55
CT 94 & A S5 (umbilical level, 23 4H~5H)S
FASRE F3F 10 ecm HALE 539 A4S AUt 7

7(

Aol A CT number —150~-509] 43} pixelE9 |
= 54383leH, ol F5F-A A A (total abdominal fat
area, TAF) 0.2 A ojalqint. 79 w0 Hu-& A=
or& S BER A W2 2] (visceral adipose tissue, VAT)
o2 wEgES EHu A %W 4] (subcutaneous abdomi-
nal adipose tissue, SAAT)C & FH3 T AIZE o]
(Rapidia, INFINITT, Seoul, Korea)E ©]-&3}o] TAF¢}t
VATE F-¢t & TAFAA VATE W ko2 SAATS] WA
SR A B/ 5 59 s A W W A ] (visceral
adipose tissue/subcutaneous abdominal adipose tissue
ratio, VSR)E 33l th.
Abdominal visceral fat
Abdominal subcutaneous fat

JEEAALN 24k JFRAALAE 24 )
NUAVNBA AL WPF F U 19, Y 1
@

& Taga

V/S ratio=

)'ll = O T2 oa]
T 297k AFE AFHFE 2443 Fl oJste] FHE
AE g s ms ol A AT A
A 71dekes spglen, AgE Aol H I EAE e 3
T Fl - meelnh duA 2 dFa AHAEE
ghrd Fatslol A 7)@gk Can—pro 3.0 AE7H: 2203
< o]&3to] —Er%iékeiﬂ} Aol A4 g7ke 1 "t Ay

7122 =9l JdSEAH A= Die-
tary Reference Intakes for Koreans, KDRD(15)& o] &
sled o a2 A4 # ¥ (nutrient adequacy ratio, NAR)E

AAEER 2™ NARS 1.02 i A3 = Hol 1.00] |
T AL 1.00=2 7H531o] AAbelitt. gk sJ7d FA44
A4 ¥ ¥ (mean adequacy ratio, MAR)E A4} =1
MARS Jda7d=Fo] AAF o] & whilld, vEtdl A, ]
ERRl C, H]EFR] By, HIEMR By, Wololil, 24, 9, & &5
97HA] G LFaE H7HeFA

dAte] 54 Ads HHF

NAR= 1 ° L
5 oAgShe AGHHAF
ML Y dAAFA Y F
MAR= S
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Table 1. Education program
Method No. Subject
1 Risk of obesity and related complication
Lecture 2 Correct dietary life tip's
3 Exercise for weight management, Importance of exercise for health life maintain
4 Dietary life for practice
1 What is obesity?
2 The information of 6 major nutrients 1) Carbohydrate- fat- protein
3 The information of 6 major nutrients 2) Vitamin-mineral - water
4 The definition of food exchange system and how to change to eat junk food to healthy food
E-mail 5 How to read nutrition labeling on food products
6 The side effects of skipping meals and some tips for regular life
7 What are processed foods and fast food?
8 The reason that we should escape to have some food late
9 Why do we stop drinking alcohol and smoking?
10 The side effects of overeating natrium (salt) from foods
50%2.2 4, 6, 8, 99l JHsGITh 7 2159 54 A AR SExEaRE JPsy] Aste]l Fx7] ol
g AR Ackel Q7] WG] EAAL GFREFS A P ANEE D £F APES sofato] wAHOR
2AAE 102 EESIAT A= olHd FAlEelE & AEE ST/MHTHTable 2, 3). @Al 99 ol =
Bo) Wpol B Helshy, FAT 24AE A F 233 A AEUZS ABE o §dte] A 2FHES A%
ate] WAt EE 2 =8k% tHTable 1). shar =4 AHS #elEksd
JIANEA: WEZZ DG B JYA A0 WE 7 RES AY LS S48 9 0F A5l AY
ohg dohuy] e T AA A F APFANAE S4E ANRAon, A 290e Curetone] Bl wre}
AAFG, M BAE dRAA 2 15EFos  ARe 28, A7d, ud, 094, 994, 494 59
TAHl doew, 7 Aol g wol Agd F 14, oA aflem ERshglen, AHe oA adls nigow
R A HEALS FH A 0POR ol 1 w2, AQZ, 4P FHs] A7 2ATY, F94,
P T 28% FTH6),
FEZEIW: TELRIPL 7 2AY (Y, AT,
F, AT, ) PAe BAow sEAY, A EARN
zlz, 97} flolE Edeld Tom st 13 & ZAE BE AR SPSS EA 971#1(11.5, SPSS Inc.,
T AR B0 SR FHEE 108, ¥ &5 40%, FEE Chicago, IL, USA)E AH&-8le] #4atglon = 42
% 1080 thro] F 23] 6709 AASR O, GAAE X005 FEolA Hol4e AZSAT. YA -
testE shlom], A A2 A5o] AAASA, D8 HAL

Table 2. Aerobic exercise program

CTe] W3k, Aol dH A, EA4, AH2AL 52 Hlals=

No. Program Contents paired t-testZ o]&3}o] A5t}
1~4 weeks Jazz dance Walking step & walking turn
5~8 weeks Yoga Abdominal breathing & yoga >4
. ot
motion learn =
9~12 weeks Jazz dance Review & new motion learn _
13~16 weeks Yoga Yoga motion review & new LN
motion learn B ZAMY SRS 9] AukALekS Table 49F 7t A U
17~20 weeks Jazz dance Rev¥ew & repeat trammg o) Ux}b, o]} 7}7} 47684, 46.67AQA.0m, ‘Bolg] A
21~24 weeks Yoga Review & repeat training - _ IR . L
T AAT Aow Aztek=rbol dal gAk= 96.0%, ©
Table 3. Weight training exercise program
No. Program Contents
1~2 weeks Physical strength measurement Physical strength measurement
3~6 weeks Exercise education & method of using exercise equipments Explain to using exercise equipments
7~10 weeks Circuit training Using exercise equipments

11~12 weeks
13~24 weeks
25 weeks

Padminton
Circuit training
Physical strength measurement

Exercise of mixed badminton and ping-pong
Used exercise equipments
Physical strength measurement




Table 4. General characteristics
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Variable Total (n=39) Man (n=25) Woman (n=14)
Age (years) 47.46+5.69" 47.68+5.66 46.67£6.28
. . Yes 1(2.6)" 1(4.0) 0(0)
Self-consciousness of weight No 38 (97.4) 24.(96.0) 14 (100)
. Health 39 (100) 25 (100) 14 (100)
Reason of weight loss Family's encouragement 0(0) 0(0) 0(0)
. Yes 14 (35.9) 10 (40.0) 4 (28.6)
Discase No 25 (64.1) 15 (60.0) 10 (71.4)
Hypertension 9 (64.3) 6 (60.0) 3 (75.0)
. . Coronary heart disease 1(7.1) 0(0) 1(25.0)
Kind of discase Gastrointestinal disorders 2(14.3) 2(20.0) 0 (0.0)
Etc 2 (14.3) 2 (20.0) 0(0)
Infancy and children 1(2.6) 0(0) 1(7.2)
Man: military service 10 (25.6) 0(0) 10 (71.4)
First prevalence of obesity Woman: pregnancy - delivery 1(2.6) 1(4.0) 0(0)
occurred disease
30 years old later 27 (69.2) 24 (96.0) 3(21.4)

YMean+SD. N (%).

A= 100%7F obd et ©atgdeh. A=k ol g2 Yy
B AE SeiA ek EebalaL, Eake] A9 40.0%, ©
2te] 749 28.6%7F AWS 7HA I lkal ©akglch A e
FTHEE HY 25 ndge] 7P Wk, 1 9 Jan
Aot} 9144 gs 7hA L vk Hakgih
MHAS Bt

At dAte] 2 AAS A= Table 59F 2oh H+f 2l

Table 5. Change of anthropometrical result

Ao F A7k 169.79 cm, 1AHE 156.64 cm$low, A%
e AA A Py Zh2E 75.34 kg, 58.69 kgoll A A A]
F 74.06 kg, 58.15 kg o2 §2¢l o= gigih. 22
FAFEBMDE T2 AN F ‘tzl— 7UL
3

o}“ A H
ot felHel Wake Qo). 1

S A M ool A dhos A%
BYo folHel Xt Tk AR WREA AL
A gl A AbAel sl AbFel freldom dasteln

Total (n=39) Man (n=25) Woman (n=14)
Height (cm) 163.22 169.79 156.64
Weight (kg) Pre 69.10+10.46” 75.34+7.47 58.69+4.86
gt (ke Post 68.09+10.33 74.06=7.99 58.15+4.33
Pre 25.39+1.91 26.20+1.54 24.04+1.75
1) 2
BMI™ (kg/m?) Post 25.06+1.85 25.77+1.61 23.82+1.57
2 Pre 28.89+6.83 33.29+4.24 21.574£2.70
SMM™ (kg) Post 29.06+6.51 33.1244.19 22.30+3.10
Pre 17.52+4.03 16.66+4.21 18.96+3.38
3)
BEM™ (kg) Post 16.28+3.67 15.7743.55 17.13+3.84
PBE (%) Pre 25.90+7.07 22.08+5.21 32.27+4.83
o Post 24.38+6.48 21.28+4.22 29.54+6.41
T (mm) Pre 29.9443.61 29.66+3.17 30.40+4.31
Post 27.24+3.17 26.74+3.52" 28.06+2.33
WC® (em) Pre 85.08+7.26 89.02+4.96 78.50+5.53
Post 80.57+6.54 84.31+4.83 74.32+3.53"
HC? (em) Pre 97.69+4.31 99.34+3.67 94.92+3.94
Post 94.30+4.09 95.7244.03" 91.85+2.95
WHRY Pre 0.87+0.50 0.89+0.03 0.82+0.04
Post 0.8620.50 0.88+0.03 0.8140.03

1)BMI body mass index. )SMM skeletal muscle mass *BFM: body fat mass.
YWHR: waist hip ratio.

OWC: waist circumference. "HC: hip circumference.
Mean+SD. "P<0.05 by paired t-test.

YPBF: percent body fat. ITT: triceps thickness.
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Table 6. Change of biochemical result
Normal Total (n=39) Man (n=25) Woman (n=14)

Glucose (mgdL) oo pr GBI e ook
pomo T e menn iens
BUN" (meldL) 718 Pow 14150408 15055443 1250277
Thilinbin’ (ngdl) 0210 p 0534024 0604025 0381017
AST ) 7 Pot 1694553 15.5455.80 1400478
ALT” (IUL) >40 g:;t }gjgiié.lzgl g(l)zggi;zzigg gﬁggﬁﬁgg
HDL-C (mg/dL) s40 S Y i v
76" (gL 010 PN ominms Beresasi esonon
R

"TC: total cholesterol »BUN: blood urea nitrogen. IT-Bilirubin: total bilirubin. )AST aspartate aminotransferase. YALT: alanine
YHDL-C: high density lipoprotein cholesterol.

aminotransferase.
j)MeaniSQ.
P<0.05, P<0.01 by paired

t-test.

(7X0.05), s1gl=d e dPolsde Py 1w EFdAA

ofHom

ol M5ISHE AL 2t

2 B A eH(X0.05).

oy gstera FA Aat AP dA aFIA AR
97.95 mg/dLel A AFF- 108.09 mg/dLE Fojdo = Z7}

(X003 o A9

FolA AbH 206.31 mg/dLoM A3

L R

3 TH(X0.05). F e+

T FdzHES 94 1
191.09 mg/dL=
e oz 15

o A RF A} 0.49 mg/dLoll A AR 0.38 mg/dL=E 942

2 A8 o1 (<0.05),

S AP 133.22 mg/dLE BgHT} =2 W

g A
4915 e (Table

AAEZY 2 "HEL dx9 4
LSRR BT

111.08 mg/dLZ fFej¥ o2 74 (/X0.01)38k 4

=212

6).

TG: triglyceride.

E}@rﬁ

Table 7. Change of body composition according to computed tomography (CT)

o7 A
H 2 1] (VSR)E el
frolz el WMalrl o

f O
T

i
oo
jus)

YLDL-C: low density lipoprotein cholesterol.

FTH(X0.01). WA /> 842 v
TIElRE AR 1.0400 4 AL
th(/X0.01)(Table 7).

T
L2 N2 oo e
off 2 LY S ool K

]E]f“ Bg, Uelolale] A4S

Body composition

Total (n=39)

Man (n=25)

Woman (n=14)

1.28%=

VEA (cm)” Pre 109.93+65.26" 120.16+67.84 72.41+38.86
Post 112.22+57.17 124.17+56.53 68.40+35.95
SFA (cm’)? Pre 123.30+34.13 115.61+£31.85 151.49+28.51
Post 105.73+35.41 96.86+30.69 138.28+34.58
VSR? Pre 0.89+0.1 1.04+0.73 0.47+0.20
Post 1.06+0.73" 1.28+0.69" 0.48+0.17

YVFA: visceral fat area. ’SFA: subcutaneous

“Mean+SD.
P<0.01 by paired t-test.

fat area. *VSR: visceral adipose tissue/sbcutaneous

abdominal adipose tissue ratio.
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Table 9. Change of NAR and MAR
. Man (n=25) Woman (n=14)

Variable Pre Post Pre Post

Protein 1.00+0.00" 1.00+0.00 1.00+0.00 1.00+0.00

Vit. A 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00

Vit. C 1.00+0.00 1.00+0.00 0.93+0.57 1.00+0.00

Vit. By 0.95+0.35 1.00+0.00 0.87+0.23 1.00i0.00*

Vit. B, 0.74+0.24 0.81+£0.27 0.84+0.23 1.00+0.00

Niacin 1.00+£0.00 1.00+£0.00 0.95+0.17 1.00£0.00

Vit. Bg 1.00+£0.00 1.00+£0.00 1.00+£0.00 1.00£0.00

Folic acid 0.70+0.28 0.62+0.21 0.52+0.31 0.62+0.27

Ca 0.85+0.28 0.77+0.28 0.62+0.27 0.86+0.33

P 1.00+0.00 1.00+0.00 1.00£0.00 1.00i0.00*

Fe 1.00+£0.00 1.00+£0.00 0.77+£0.21 0.99+0.13

MAR 0.90+0.89 0.90+0.75 0.84+0.12 0.94+0.04"
YMeantSD. "P<0.05 by paired t-test.
AF BlE@)o] ez F7sTtH(#X0.05)(Table 8). e AT A g L 17 AF UL A9} &5

AN FAE Q] o GG E(NAR)S AR 23 2l Fol F7tE AAAR LS HIAA AFTET o
3 A5 AL R JRLE SRS AL A Bol AXe] ash AREe FAA WIS Fwd
Aow wolm, W& F 44 1FolA v Bt el nx s

NARe] fo]H o2 ZF7F3Fth(/X0.05). HF g FA4A
H|&(MAR) HEgt oJ2} 1Fo A 225 AA] 2 0.84¢ A
2 AA F 0942 F7hete] F94<l BskE Bt
(/X0.05)(Table 9).

08
2

(40
[l
o1z

=g
[o o fo

TEOR
2%
N

d

] T3] FA AFelA e el
o7} aglAM = Sk
erorth e ol ol
of thal] Fat ZEellA FolHow
£X0.05), st 17153} A 259
Foll M= oz} ZaFolA] T2
7}&F % tH(<0.05)(Table 10).
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ol
ol
X
i
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m 32

M
oft
rlo
£
A
o2,

S
B
10 fon
)
o
fr
o
¥

7}

of\

AL Zat

g A Ak 2AFEHE AR 26580l A ALS

: FolH o Z7HXKO0.0DES T Aol wE 2}

o] Z ®Wl WA} IFolM = 33.58] 014 84.43]2 oA IF

= 19.53]0 A 45.33] 2 7 1§ RFA AT o
Ao g F7FHThX0.0D). frddE F 25 2l
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Table 10. Change of nutrition knowledge
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Variable Total (n=39) Man (n=25) Woman (n=14)
Alcohol has the highest calorie among carbohydrate, Pre 0.23+0.43" 0.2+0.33 0.42+0.51
protein, fat and alcohol. Post 0.28+0.46 0.12+0.33 0.57+0.51
Skipping breakfast doesn't matter, if you eat lunch and Pre 0.90+0.31 0.88+0.33 0.924+0.26
dinner a lot. Post 0.87+0.34 0.92+0.27 0.78+0.42
If the parents are obesity, their children can easily lead to Pre 0.77+£0.43 0.72+0.45 0.85+0.36
obesity. Post 0.79+0.41 0.76+0.43 0.85+0.36
If you take a vitamin more than usual dose, it's not harmful Pre 0.62+0.49 0.68+0.47 0.50+0.51
for your body. Post 0.7240.46 0.84+0.37 0.50+0.51
You don't have to eat cholesterol because it effects Pre 0.85+0.37 0.84+0.37 0.85+0.36
something bad for human's body. Post 0.87+0.34 0.88+0.33 0.85+0.36
If you have liver, green and yellow vegetables and egg yolk, Pre 0.74+0.44 0.68+0.47 0.85+0.36
these are good for preventing anemia. Post 0.79+0.41 0.80+0.40 0.78+0.42
, . . Pre 0.79+0.41 0.76+0.43 0.85+0.36
You don't have to eat fat because it causes obesity. Post 0.9240 27 0.9240 27 0.9240 26
, . . . Pre 0.67+0.48 0.60+0.50 0.78+0.42
You won't gain weight even though you have fruits a lot. Post 0.854037" 0.84+0 37" 0.8540 36
Milk, other dairy products and anchovy are good dietary Pre 0.82+0.39 0.84+0.37 0.78+0.42
sources of calcium. Post 0.87+0.34 0.88+0.33 0.85+0.36
Vitamins and minerals are nutrients for ener; Pre 0.56+0.50 0.56+0.50 0.572£0.51
° crals afe nutrients fof enetey. Post 0.46:0.50 0.56+0.50 0.28+0.46
You Eating vitamin, intake of dietary supplement amount Pre 0.51+0.51 0.44+0.50 0.64+0.49
is much more intake of fruits and vegetables. Post 0.69+0.47 0.64+0.48 0.78+0.42
, . Pre 0.49+0.51 0.44+0.50 0.57+0.51
Vegetables don't have proteins. Post 0.62+0.49 0.64+0.48 0.57+0.51
Nutrition density is ratio of nutrient content to the total Pre 0.44+0.50 0.40+0.50 0.50+0.51
energy content. Post 0.51+0.51 0.52+0.50 0.50+0.51
. . . Pre 0.31+0.47 0.32+0.47 0.28+0.46
1 bowl of steamed rice is the same with 2 slices of bread. Post 0.5440.51"" 0.4840.50 0.6440.49"
N N N . Pre 0.31+£0.47 0.28+0.45 0.35+0.49
Vitamin A, vitamin C and Vitamin E belong to antioxidant. Post 0.3840.49 0,360 48 04240 51
Total Pre 9.00+3.32 8.56+3.31 9.78+3.28
Post 10.1743.26 10.16+2.96 10.2143.84
YMeantSD. "P<0.05, ~"P<0.01 by paired t-test.
Table 11. Change of physical strength
Variable Total (n=39) Man (n=25) Woman (n=14)
Muscular endurance (No) Pre 26.50+9.95" 33.54+14.00 19.47£19.93
uset . ' Post 64.87+27.63" 84.4+4331" 45.3322.47"
Flexibility (cm) Pre 11.24+2.48 9.48+12.90 12.99+4.97
Y Post 11.87+5.22 9.68+7.34 14.06+4.45
Muscular strength (No.) Pre 83.59+32.00 106.21437.25 60.96+24.27
& ’ Post 82.03+27.33 104.85421.39 59.2+10.25
YMeantSD. “P<0.01 by paired t-test.
A7 Heo 5(23)9] A7 Aol A% £522 T 44 Jofa HAME 2AAT wE A% F P 1F B
T BRAge] WSS 12.8%, WS 8.6%E ¢ A Bl 4H7F BEG 0T AH =], lure] Ay
Al skl Bargk v 9low, &-F A dskAe) 3t A Aol gk B2 A4E T AL L, 53 Ae
st A whE A e AR G HanA ee AT M HE Do) Ak F45] A7H1 3
o & glut. o 2ol FRE AAE AF R ARBAE, AR,



—
»
—
>
o,
X
i)
£
Ao
o
rE
M
S~

] I

S
T
ro, Ty o
o 2
XS oy
_&“EH
oﬂjlfjg
oX e
e a)

o

12
]

lo &
¥ off o
¥ Aozl
ol
rr
S
o
fu
2
v
2
a2
o 2w
)
=
o
il
=2
X
i)

Xl rlo
IO _m
M
td
41
-3
>

ol
o HU R

Ao
o

), &1 Fo A= YEF] AdFHZ ]
3} HH(<0.05). Choit Suh(28)2] H]wkz}
AAEY PSS 2AF AT AT
i RIREQI AN YEFS HFH7F A vebst
vk glo] HRkISo Al ol HEF A3 A=

Azt gl Y EF 3 A3V 2%
H & g Ak A A o] A&l ® B8l
FEvEl AFRES] AAgE YEF A4
FL Aok HEF A7 S7tetd &AW
Eol Zhpo] AWl wjd o] Frtkshe
EF9 A HE 24 AW Bael
Aolgt o] AAH(29) o= ZwAFA7}t
& & AR AEE 5 vk B oY
ok Add Ao 91
o] S Wt oty YEF A FHZol

FoblE Harstal glof ofof tigt

2 AN o o

T >~

T =~
N
=~

rs‘:mrgom [o
Hé
o =

pay

¢
ol

o 1

t

2

5
=
o
ok
tlo

i =1
of\
)
ols

o
iy
i
)
™

o ol
i)
nj
Y ofN

o
2
L

.-
o
-,

o,

~
Jl’ﬂl ! EVENY r
ol

o
=

1IN o KU (M
ol = o

2

[
L g

|

ui

2

\0

= |f

=

N
-

rob

e

T o Tl of 2o

Do o 2 dz e jo Sorlf X2 o Lo & oo (moX o Tk otz
2
10
oY,
ogL
o

o9

>,
ol
(<0
o,
i)
]

S7tele A4S Ron, gt
7} THX0.05). BA A LS

U o 4 o
o2
N,
>,
oy W o i
N
(&)
(@)
o
)

K3
>
(|
2 M0
1o
2
o

o N
e
oy i
=2
o

=2
%oﬁ', [o

[-'E [‘lr

R
s

>
o
PO
to 2
o
o
,r‘\oi

N

f Jo oox mle Rl ofw

oo

FolM felsl Frkeke 2
o 4jel WPk Yot S dgoR munelE 9

57

F WETE RS st 1

o AN E 8F7ke) £ =

2ATE B fodon o, 2 4919

¥ab} glgltha mad vt glof A4l £E5He o] B
o) _E_

Roz A}

3= H7HgE Kim 5(33)

A Aglolsl AF YT o] AN ha
o} ARl FAH WS frstaA 6719 vlwe
EZ2ags AN A4AEE 9T o f2 A A
Aol AN JF- &5 WEL WIlo] ofel g ol
Bk ¥ ATE FYE AN E 34 9 B F o
of WY Aol = B53 BAke] wH 7k Wel w
Sz go] At Felsta RakA, ol g EPd o
Fup A So Qs wg maaRg Aok AdY v

A7t F% ASleh AT Ag ) JFwKLe Ao oy
2 BE QY 28] AU GFL VA, 2uke A4
o JRE vt opet Fulse) A% 49 F4
A% GFS FE Y U F2H 4TS = AFAE
oA W= Fastth A ) G LE BEE @17
A% AN Eser ohet 7149l asel o w Wik}
4% 2% 5F U 40 4 B4 A weA dasee
A A% R vk ol 2ol S g AL
W Lzge] A9 FAsolor & Rolth,

(e}

A A A =GR gl A ZF w2
E(/X0.05)2} LDL-Zd~H &(/X0.01)°] Fo)doz 7
23tk B3 AFEHASEY AR s GAIENA
ERus A zAo] frolHow 2438k om(/X0.01),
B AFH 2AE T AR FellA A, HER Bys) vl
obal A o] ooz Z7sAtHIX0.05). 9 FA 4
T A 2FdA fFeH o g Frhekal oM (7X0.05),
SeE HANA = ZAFE] folHom Frseltt
(7X0.01). FARE9 AWt ope} &5 TEY 4

REFERENCES

1. WHO. 3~5 June, 1997. Obesity: Preventing and managing
the global epidemic. Report of WHO Consultation, Geneva.

2. WHO. 2002. Reducing risks-promoting healthy life. World
Health Report.

3. Nguyen DM, El-Serag HB. 2010. The epidemiology of
obesity. Gastroenterol Clin North Am 39: 1-7.

4. Ministry of Health and Welfare, Korea Centers for Disease
Control and Prevention. 2011. Korea health statistics 2011:
Korea national health and nutrition examination survey
(KNHANES V-2). Korea.

5. Ministry of Health and Welfare. 2012. Health and welfare
statistics of Korea yearbook 2012. Korea. Vol 58.

6. Park TS, Kim EK. 2006. The living nutrition of con-
temporain. Koymunsa, Seoul, Korea. p 201-244.

7. Nakanishi N, Okamota M, Makino K, Suzuki K, Tatara K.
2002. Distribution and cardiovascular risk correlates of se-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

rum triglycerides in young Japanese adults. /nd Health 40:
28-35.

. Jun YS, Choi MK, Bae YJ, Sung CJ. 2006. Effect of meals

variety on obesity index, blood pressure, and lipid profiles
of Korean adults. Korean J Food Culture 21: 216-224.

. Kang HK. 2005. Changes in blood pressures, blood profiles

and physical conditions among adults in the Daejeon area.
Korean J Community Nutr 10: 633-644.

Lim HJ. 2005. A study on the food habit and seasonal differ-
ence of nutrient intake of adult working women. Korean
J Community Nutr 10: 501-512.

Oh HS, Jang M, Hwang MO, Cho SW, Pack YM, Choi TI,
Park YK. 2009. Effect of 1 year e-mail nutrition education
after face-to-face encounter at worksite: Changes in car-
diovascular risk factors. Korean J Nutr 42: 559-566.
Kim TY, Um SH. 2004. Older adult with type 2 diabetes
improve glycemic control after nutritional education pro-
gram at the public health center. J Korean Diet Assoc 10:
205-217.

Kim TY, Suh MO. 2008. The effect of nutrition education
on weight control in male workers by the community health
center. J Korean Diet Assoc 14: 351-360.

Friedewald WT, Levy RI, Fredrickson DS. 1972. Estimation
of concentration of low-density lipoprotein cholesterol in
plasma, without use of the preparative ultracentrifuge. Clin
Chem 18: 499-502.

The Korean Nutrition Society. 2010. 2010 Korean Dietary
Reference Index. The Korean Nutrition Society, Seoul,
Korea.

Cho KJ, Son WI. 1998. Measurement and Evaluation in
Physical Education. Dachanmedia, Seoul, Korea. p 20-41.
Ryu BH, Koo KS, Back UH, Bang HS, Hong YJ, Park SW,
Lee HM. 2007. The effect of eight-weeks exercise therapy
and diet therapy on male middle school students obesity
and physical fitness. The Korean Journal of Growth and
Development 15: 87-93.

Lew EA, Garfinkel L. 1979. Variations in mortality by
weight among 750,000 men and women. J Chronic Dis 32:
563-576.

So WY, Jun TW, Choi DH, Seo HK, Eom WS, Chang HK,
Seo DI, Kim SH, Shin HJ, Park JY, Park SM, Song W.
2008. Effects of stretching exercise during 36 weeks in
obese middle-aged women. The Korean Journal of Sports
Medicine 26: 126-132.

Ko KJ. 2002. The effect of aerobic and anaerobic exercise
on leptin and serum lipid components in obese women.
Exercise Science: Olfficial Journal of the Korea Exercise
Science Academy 11: 421-430.

Alberti KG, Zimmet P, Shaw J. 2005. The metabolic syn-

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

A

.
=

¥ 1617

drome —a new worldwide definition. Lancet 366: 1059-1062.
Yu JS. 2010. The study on association between abdominal
visceral fat and obesity indices in obese adults. MS Thesis.
Kyungwon University, Gyeonggi, Korea. p 1-2.

Heo YH, Kim EJ, Seo HS, Kim SM, Chio KM, Hwang TG,
Cho GJ, Park YS. 2010. The effect of 16 week exercise
program on abdominal fat, serum lipids, blood glucose, and
blood pressure in obese women. Korean J Obes 19: 16-23.
Davies KM, Heaney RP, Recker RR, Lappe JM, Barger-Lux
MJ, Rafferty K, Hinders S. 2000. Calcium intake and body
weight. J Clin Endocrinol Metab 85: 4635-4638.

Zemel MB, Thompson W, Milstead A, Morris K, Campbell
P. 2004. Calcium and dairy acceleration of weight and fat
loss during energy restriction in obese adults. Obes Res 12:
582-590.

Papakonstantinou E, Flatt WP, Huth PJ, Harris RB. 2003.
High dietary calcium reduces body fat content, digestibility
of fat, and serum vitamin D in rats. Obes Res 11: 387-394.
Byyny RL, LoVerde M, Lloyd S, Mitchell W, Draznin B.
1992. Cytosolic calcium and insulin resistance in elderly
patients with essential hypertension. Am J Hypertens 5: 459-
464.

Choi HM, Suh YK. 2004. "Obesity and metabolic syndrome"
—How is their dietary life? 2004 Spring conference of
Korean Society for the Study of Obesity. p 291-300.
Teucher B, Dainty JR, Spinks CA, Majsak-Newman G, Berry
DJ, Hoogewerff JA, Foxall RJ, Jakobsen J, Cashman KD,
Flynn A, Fairweather-Tait SJ. 2008. Sodium and bone
health: impact of moderately high and low salt intakes on
calcium metabolism in postmenopausal women. J Bone
Miner Res 23: 1477-1485.

Takachi R, Inoue M, Shimazu T, Sasazuki S, Ishihara J,
Sawada N, Yamaji T, Iwasaki M, Iso H, Tsubono Y,
Tsugane S. 2010. Consumption of sodium and salted foods
in relation to cancer and cardiovascular disease: the Japan
public health center-based prospective study. Am J Clin Nutr
91: 456-464.

D'Elia L, Rossi G, Ippolito R, Cappuccio FP, Strazzullo P.
2012. Habitual salt intake and risk of gastric cancer: a
meta-analysis of prospective studies. Clin Nutr 31: 489-498.
Kang MH, Song EJ, Lee MS, Park OJ. 1992. Effect of nu-
trition education program on nutrition behavior of house-
wives in a low-income urban area. Korean J Nutr 25: 162-
178.

Kim EH, Kang SH, Kim YS, Song JI, Lee DT, Jun SH,
Cha KS, Cho SS. 2000. Education program for obesity man-
agement program development and the effects of applying
proven. Korean J Sports Science 11: 20-48.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


