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Abstract The purpose of this study was to obtain the relationship between life styles and obesity indices, and to
investigate the influence of life styles on obesity indices among adults who examined health checkup in an university
hospital. The subjects for this study were 4,112 adults who underwent medical examinations at a health center of a
university hospital in Daejeon city from Jan 2012 to Dec 2013. We surveyed the life styles and obesity indices of
study subjects from self-recorded questionnaires and medical examination charts after confirmed IRB of the hospital.
As a results, the levels of obesity indices of subjects was closely correlated with increasing age, and life styles as
alcohol drinking, smoking, regular exercise, overeating, meat consumption. The influence of life styles on obesity
indices was incident in female than in male. And the main risk factors were regular exercise factor in obesity indices
in both sex.
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Table 1. Mean scores of waist circumference(cm) according to the age and life styles

. Male Female
Variable
n Mean+SD p-value n Mean+SD p-value
Age(year) 0.000 0.000
<29 132 81.00+9.79 72 71.77+6.49
30~39 720 81.70+7.81 468 74.13+9.51
40~49 744 83.01+8.27 496 77.37£7.94
50~59 428 84.19+7.71 392 81.65+7.96
60< 344 85.08+7.94 316 82.55+8.80
Alcohol drinking status
(levels of AUDIT) 0.000 0.000
Non-risk group(Zone I) 1372 82.03+8.68 1560 71.37+5.73
Low risk group(Zone 1II) 608 83.96+7.29 128 77.84+8.93
High risk group(Zone III) 164 84.87+8.14 24 79.83+9.94
Alcohol dependence group 224 85.10£7.06 32 88.19£9.22
(Zone 1V)
Smoking status 0.052 0.217
Non-smoker 1032 82.58+8.87 1532 78.09+9.20
Ex-smoker 416 84.29+7.43 52 77.12+9.82
Smoker 920 82.92+7.79 160 79.27+8.53
Smoking amount(pk/day) 0.528 0.411
Non-smoking 1032 83.06+8.53 1532 78.06+9.25
<12 277 83.23+6.39 42 78.58+5.85
12~1 397 82.3148.41 53 78.7749.57
1< 662 83.16+7.79 117 79.61+8.31
Exercise 0.259 0.000
Regular 1364 82.85+8.47 820 77.3349.33
Irregular or none 1004 83.23+£7.92 924 79.12+8.95
Breakfast 0.502 0.058
None 232 83.48+7.61 220 79.7349.51
Occasional 344 82.66+7.47 316 77.47+9.58
Everyday 1792 83.02+8.46 1208 78.07+8.57
Overeating(times/week) 0.908 0.000
None 952 82.94+7.78 592 77.15+8.97
Occasional 836 83.00+8.76 600 77.95+8.66
Everyday 580 83.13+8.22 552 79.4149.75
M .
‘eat consumption 0.002 0.000
(times/week)
None 456 82.06+8.71 584 77.75+8.43
Occasional 1404 83.00+8.16 800 77.76+9.37
Everyday 508 83.91+£7.94 260 80.5449.87
Health Practice Index(HPI) 0.000 0.000
Good 1332 80.91+8.50 1396 77.50+8.67
Poor 1036 85.71+7.04 348 80.86+9.63
Total 2368 83.01+8.24 1744 78.1749.19
33 EAIfAS] UMMBIAWO| ME HIZHE Sl ¥SFEE=0000), FATHD HEAT
(BMI)Q] Sz (p=0.000), 19} FHATFo] #&=(p=0.006), 7F=43]
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Table 2. Mean scores of body fat rate according to the age and life styles

. Male Female
Variable
n Mean+SD p-value n Mean+SD p-value
Age(year) 0.000 0.000
<29 132 19.95+5.81 72 26.32+5.16
30~39 720 21.55+6.31 468 27.27+5.85
40~49 744 21.64+5.97 496 27.35+5.77
50~59 428 22.10+5.82 392 29.87+6.17
60< 344 23.76+7.74 316 30.5146.97
Alcohol drinking status
(levels of AUDIT) 0.000 0.000
Non-risk group(Zone I) 1372 22.25+6.74 1560 28.56+5.87
Low risk group(Zone II) 608 20.37+5.23 128 25.14+8.07
High risk group(Zone III) 164 20.56+5.76 24 24.78+6.65
‘(“leﬁl:"iv‘;c"cndcmc group 224 20.76+6.18 32 25.94+7.00
Smoking status 0.000 0.000
Non-smoker 1032 23.19+7.03 1532 29.07+5.71
Ex-smoker 416 20.79+4.45 52 22.56+5.97
Smoker 920 19.96+5.72 160 20.36+5.20
Smoking amount(pk/day) 0.000 0.000
Non-smoking 1032 22.51+6.49 1532 28.78+5.90
<1/2 271 20.71+4.61 42 25.8244.35
1/2~1 397 20.1246.27 53 23.4344.80
1< 662 19.18+4.95 117 21.47+6.37
Exercise 0.057 0.000
Regular 1364 21.2446.20 820 27.58+6.27
Irregular or none 1004 21.87+6.47 924 28.92+5.98
Breakfast 0.401 0.052
None 232 21.20+5.29 220 29.27+6.53
Occasional 344 21.20+5.91 316 28.18+6.31
Everyday 1792 21.6146.52 1208 28.0246.06
Overeating(times/week) 0.247 0.000
None 952 21.73+6.08 592 27.434+6.20
Occasional 836 21.23+6.71 600 28.914+6.21
Everyday 580 21.56%6.11 552 28.3145.95
Meat consumption 0.070 0.001
(times/week)
None 456 21.63+7.24 584 27.76+6.42
Occasional 1404 21.28+6.02 800 28.40+5.95
Everyday 508 22.03+6.22 260 29.35+5.62
Health Practice Index(HPI) 0.257 0.002
Good 1332 21.38+7.03 1396 27.30+7.60
Poor 1036 21.68+5.27 348 28.4445.74
Total 2368 21.5146.32 1744 28.2146.17
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Table 3. Mean scores of body mass index according to the age and life styles

Variabl Male Female
aria
¢ n Mean+SD p-value n Mean+SD p-value
Age(year) 0.000 0.000
<29 132 23.8244.22 72 21.18+2.53
30~39 720 23.70+2.92 468 22.10+3.06
40~49 744 24.1043.10 496 23.40+3.25
50~59 428 24.54+3.09 392 24.63+2.96
60< 344 24.26+2.87 316 24.4343.40
Alcohol drinking status
(levels of AUDIT) 0-142 0.000
Non-risk group(Zone I) 1372 23.94+3.10 1560 22.10+1.84
Low risk group(Zone II) 608 24.23+2.86 128 23.154£3.54
High risk group(Zone III) 164 24.17+3.20 24 23.40+3.26
Alcohol dependence group 224 24.29+3.56 kY) 26.61+4.42
(Zone 1V)
Smoking status 0.002 0.000
Non-smoker 1032 24.20+3.19 1532 23.55+3.31
Ex-smoker 416 24.33£3.05 52 22.31+4.13
Smoker 920 23.79+2.99 160 22.55+2.90
Smoking amount(pk/day) 0.005 0.006
Non-smoking 1032 24.24+3.16 1532 23.5143.34
<1/2 271 23.95+2.42 42 22.72+1.24
1/2~1 397 23.74+3.18 53 22.2542.69
1< 662 23.7743.02 117 22.6243.25
Exercise 0.855 0.000
Regular 1364 24.07+3.24 820 23.04+3.21
Irregular or none 1004 24.05+2.90 924 23.85+3.36
Breakfast 0.841 0.031
None 232 24.15+3.06 220 23.30+3.10
Occasional 344 24.114+3.45 316 23.5343.66
Everyday 1792 24.04+3.03 1208 23.9243.86
Overeating(times/week) 0.751 0.015
None 952 24.02+2.98 592 23.1443.16
Occasional 836 24.07+3.20 600 23.4343.06
Everyday 580 24.1443.13 552 23.70+3.67
Meat consumption 0.170 0.000
(times/week) ’ ’
None 456 23.9243.33 584 23.13+3.18
Occasional 1404 24.03+2.91 800 23.34+3.29
Everyday 508 24.28+3.37 260 24.3443.57
Health Practice Index(HPI) 0.000 0.000
Good 1332 23.41£3.06 1396 23.24+3.14
Poor 1036 24.91+2.94 348 24.15+3.87
Total 2368 24.06+3.10 1744 23.4243.32
rhs wrn ol ks el A(p=0015), AdHE FAFe] A2 (p—O 000), TFHHR] FF k=
A HP) 7 T2 43 Hop 4 33 4 wRn s etk Lol M(p=0.007), AdF8As
A& Ao A (p=0.000) F-l5HAl E=SkTh (HP)7} 2 3G dny F4 29 434
¢J?iriLoﬂH(p=0.000) frefatAl w3k ool A el 8]
KAHHAIO| QIAFAHSE slEl= —
3.5 —I-AI' Ho I =2ococ=9 0" O'I IE 33119} Al ]./] H](WHR) o] By= oy o] l__r:_%:‘[:%
AlXtOo IiI _
gi|eb Aol H] (p=0.000), AUDIT®]l 9|3 S7-5+0] =555 (p=0.000), &
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Table 4. Mean scores of waist to

hip ratio according to the age and life styles

. Male Female
Variable
n Mean+SD p-value n Mean+SD p-value
Age(year) 0.000 0.001
<29 132 0.83+0.06 72 0.77+0.04
30~39 720 0.85+0.05 468 0.80+0.06
40~49 744 0.87+0.05 496 0.87+0.05
50~59 428 0.89+0.05 392 0.89+0.76
60< 344 0.91+0.05 316 0.89+0.07
Alcohol drinking status
(levels of AUDIT) 0.000 0.000
Non-risk group(Zone I) 1372 0.87+0.06 1560 0.83+0.07
Low risk group(Zone II) 608 0.88+0.05 128 0.85+0.05
High risk group(Zone III) 164 0.89+0.05 24 0.89+0.04
Alcohol dependence group 224 0.90£0.05 3 1.1121.48
(Zone 1V)
Smoking status 0.000 0.000
Non-smoker 1032 0.87+0.06 1532 0.83+0.07
Ex-smoker 416 0.87+0.05 52 0.85+0.07
Smoker 920 0.89+0.05 160 1.08+1.32
Smoking amount(pk/day) 0.001 0.000
Non-smoking 1032 0.86+0.05 1532 0.83+0.07
<1/2 277 0.87+0.04 42 0.85+0.07
1/2~1 397 0.87+0.06 53 0.87+0.06
1< 662 0.88+0.05 117 2.27+3.23
Exercise 0.005 0.125
Regular 1364 0.87+0.06 820 0.84+0.07
Irregular or none 1004 0.88+0.05 924 0.87+0.56
Breakfast 0.027 0.304
None 232 0.86+0.05 220 0.84+0.07
Occasional 344 0.87+0.05 316 0.83+0.07
Everyday 1792 0.87+0.06 1208 0.87+0.49
Overeating(times/week) 0.771 0.015
None 952 0.87+0.05 592 0.83+0.07
Occasional 836 0.87+0.06 600 0.85+0.07
Everyday 580 0.87+0.05 552 0.90+0.72
Meat consumption 0.007 0.193
(times/week)
None 456 0.87+0.06 584 0.83+0.06
Occasional 1404 0.87+0.05 800 0.84+0.07
Everyday 508 0.88+0.06 260 0.87+0.57
Health Practice Index(HPI) 0.000 0.000
Good 1332 0.86+0.06 1396 0.83+0.07
Poor 1036 0.89+0.05 348 0.96+0.90
Total 2368 0.87+0.06 1744 0.86+0.41
(p=0.025), #2 kA B 7R ks wRu ) = ol SO AHaAE BiloH, oM A,
o ke Lol A (p=0.000), FFAHE A AU 7 SFRAF Slgeh fole & AUHAE, &F A= &
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Table 5. Mean scores of waist to stature ratio according to the age and life styles

Variabl Male Female
aria
¢ n Mean+SD p-value n Mean+SD p-value
Age(year) 0.000 0.000
<29 132 0.46+0.06 72 0.44+0.04
30~39 720 0.47+0.04 468 0.46+0.05
40~49 744 0.49+0.04 496 0.48+0.05
50~59 428 0.51+0.04 392 0.52+0.05
60< 344 0.52+0.05 316 0.53+0.05
Alcohol drinking status
(levels of AUDIT) 0.092 0.003
Non-risk group(Zone I) 1372 0.49+0.05 1560 0.48+0.04
Low risk group(Zone II) 608 0.49+0.04 128 0.49+0.07
High risk group(Zone III) 164 0.49+0.04 24 0.49+0.06
Alcohol dependence group 224 0.50£0.05 3 0.5340.05
(Zone 1V)
Smoking status 0.000 0.003
Non-smoker 1032 0.500.04 1532 0.49+0.06
Ex-smoker 416 0.49+0.05 52 0.48+0.04
Smoker 920 0.48+0.04 160 0.47+0.06
Smoking amount(pk/day) 0.000 0.225
Non-smoking 1032 0.49+0.05 1532 0.49+0.06
<1/2 271 0.49+0.03 42 0.49+0.04
1/2~1 397 0.49+0.04 53 0.48+0.05
1< 662 0.47+0.04 117 0.49+0.04
Exercise 0.007 0.003
Regular 1364 0.49+0.05 820 0.49+0.06
Irregular or none 1004 0.50+0.05 924 0.50+0.06
Breakfast 0.108 0.025
None 232 0.48+0.04 220 0.49+0.05
Occasional 344 0.49+0.04 316 0.49+0.06
Everyday 1792 0.49+0.05 1208 0.50+0.07
Overeating(times/week) 0.957 0.000
None 952 0.48+0.04 592 0.48+0.06
Occasional 836 0.49+0.04 600 0.49+0.05
Everyday 580 0.49+0.05 552 0.50+0.06
Meat consumption 0292 0.002
(times/week) ’ ’
None 456 0.49+0.05 584 0.49+0.05
Occasional 1404 0.49+0.04 800 0.49+0.06
Everyday 508 0.49+0.05 260 0.51+0.06
Health Practice Index(HPI) 0.000 0.000
Good 1332 0.48+0.05 1396 0.49+0.06
Poor 1036 0.50+0.04 348 0.50+0.06
Total 2368 0.49+0.05 1744 0.49+0.06
F AR folF Fo) FUWAS, HPASSHE fo  dgelAe] APABGT agle] MEA T A
g o] FHdAE Byl ‘Eﬂ?/lgﬂﬂ(WC) HURT 9GS geteb] Sl BMI, AANE, slelEd, slgE
AR Folgh Fol FHWAE, HPIHFE Fold  dot ddeol=de] v(WHR) 2 dlelsde 2172 v
2o AUUAE BHOv, PHNAE AUDITASTS  (WSRIE 447, s Mg, = FRse] 4
RO Fol HVAL, olPelAE AL, £F 4%, & BAW o@Y 2A2Y IAVNS WA
SE7RY, £ 3o Fol SO AHdAE Btk [Table 7). 1 A3 BMIZF WA ol &3 913n]=
HEATRT SATAA F98HA A8k, §7A4
LEMOlIAMO|  HIOEK|EE CHSF CUAMAHSEA N o o
3.7 EdollMel HIPEX|RO| CHet afliEhs A2 oA Pths 2R Y Sk FolA, A%
o] A5 i L =
ol Het BRI 2rhE FHT X & oA fre]stA
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Table 6. Correlation coefficients between life style factors and obesity indices

. BMI Body fat rate WHR WSR wC
Variable
M F M F M F M F M F

Age 0.084  0.320% 0202F  0.256* 0387%%  0.064 0.342%%  0.507%* 0.168%*  0.391%*
AUDIT score 0.032 0.018 0.145%  0.209% 0.151%*  0.090 0.012 0.024 0.126*  0.095
N f

umber o 0.012 0.063 0.026 0.060 0.040 0.030 0.042 0.017 0.007 0.041
breakfast
Number of

. 0.015 0.035 0.015 0.041 0.014 0.049 0.003 0.045 0.009 0.066

Overeating
Number of meat )27 jgss 0.021 0.026 0.064 0.019 0.032 0.048 0.072 0.080
consumption
Smoking 20070 -0.079 -0.185%  -0.301%* 20023 -0.072 20.091  -0.040 20.004  -0.040
amount
Exercise 0026 -0.135% 20015 -0.130% 0032 -0.030 20014 -0.082 20,007 -0.102%*
intensity
Exercise 0039 -0.145% 0019 -0.142% 0025 -0.026 20010 -0.090 20006  -0.114*
duration
Exercise 20065  -0.164* 0001 -0.168* 0025 -0.027 20017 -0.108 0009 -0.123*
frequency
HPI score 0295%  -0.221% 20072 -0.007 20202% 0,104 0242F  0201%  -0.350%*F  -0.254%

* 1 p<0.05  ** : p<0.01

}o}OiE} A A
Hrp RAFAT
, AAFEAG7 e TR £ %‘E}
ol aHAl 77}0}“4 ‘c‘ﬂ Elcﬂ
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AR ol A, B4 S oA Lét += %HD} 74 s
the 3 i drhe oA, SRAFE A ¥
= wE 7HE S 2 ol S el AR
AT E =7 gthe T4 FosAl
S7FelSAth
slE)Edet ddolEd Y] H(WHR)ZF v Ao &
& $gul= AUDITAHSS vdahe AHd &5
T 19 FFETA, HFATEY FATY HAF
AT, ALFBATTE Srhe TR $4] grhs
oA FrolEt Al Frhekat slEEwet A Hl
(WSR)7} Hlxwiloﬂ 43 91¥1]= AUDITHSS] H|
ARt AN SF7% 1]F SFTelA, oFF A

o K rR OlN
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(WSR)E "7, ek MAdA, = 7Este] A
g EA o)y

[Table 8].
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Table 7. Age adjusted odds ratio(ORs) and 95% confidence interval of obesity indices in males

Variables

BMI'

Body fat rate’

wC

WHR"

WSR'

OR(95% CI)

OR(95% CI)

OR(95% CI)

OR(95% CI)

OR(95% CI)

Alcohol drinking status
(levels of AUDIT)
Non-risk group

(Zone 1)
Low risk group
(Zone 1I)
High risk group
(Zone I1I)
Alcohol dependence group
(Zone 1V)
Smoking status
Non-smoker
Ex-smoker
Smoker
Exercise
Regular
Irregular or none
Breakfast
None
Occasional
Everyday
Overeating(/week)
None
Occasional
Everyday
Meat consumption
(/week)
None
Occasional
Everyday
Health Practice Index(HPT)
Good
Poor

1.00

1.22(0.997-1.497)

0.71(0.516-1.692)

0.92(0.692-1.237)

1.00
0.99(0.785-1.269)
0.80(0.670-0.969)

1.00
1.03(0.877-1.232)

1.13(0.855-1.519)
1.18(0.929-1.514)
1.00

1.00
1.19(0.981-1.448)
1.02(0.827-1.267)

1.00
1.19(0.965-1.485)
1.61(1.240-2.109)

1.00
4.86(4.011-5.902)

1.00

0.79(0.455-1.368)

0.94(0.682-1.919)

0.87(0.653-1.459)

1.00
0.52(0.419-0.669)
0.49(0.414-0.598)

1.00
1.12(0.951-1.327)

1.17(0.889-1.560)
1.32(0.431-1.685)
1.00

1.00
0.91(0.836-1.222)
0.82(0.791-1.205)

1.00
0.84(0.678-1.044)
1.24(0.958-1.617)

1.00
1.64(1.389-1.949)

1.00
1.56(1.229-1.996)
2.29(1.584-3.327)

0.97(0.661-1.432)

1.00
1.15(0.874-1.530)
0.94(0.751-1.191)

1.00
0.83(0.675-1.028)

1.05(0.740-1.499)
0.69(0.503-2.971)
1.00

1.00
1.64(1.291-2.100)
1.52(1.169-1.995)

1.00
1.43(1.071-1.915)
1.43(1.021-2.008)

1.00
2.52(2.033-3.127)

1.00
2.11(1.570-2.855)
4.12(2.245-7.575)

1.63(0.895-2.245)

1.00
3.54(2.258-5.562)
1.83(1.412-2.391)

1.00
1.20(0.935-1.543)

1.09(0.736-1.625)
0.89(0.647-1.241)
1.00

1.00
0.96(0.736-1.272)
1.32(0.951-1.842)

1.00
1.33(0.985-1.811)
1.08(0.754-1.565)

1.00
4.65(3.462-6.270)

1.00

1.87(1.450-2.432)

2.73(1.743-4.301)

1.48(0.978-2.253)

1.00
2.09(1.488-2.958)
1.15(0.923-1.444)

1.00
1.11(0.897-1.375)

1.33(0.937-1.892)
1.58(1.158-2.171)
1.00

1.00
1.09(0.859-1.391)
1.06(0.809-1.390)

1.00
1.05(0.807-1.389)
0.93(0.679-1.299)

1.00
5.31(4.115-6.869)

* : Body mass index(ZS.Okg/m2 and more)
¥ : Body fat rate(20.0% and more)

§ : Waist circumference(90cm and more in male, 80cm and more in female)
II': Waist to hip ratio(0.8 and more)

9 : Waist to stature ratio(0.45 and more)

Atk & ArelAe St whe
32 E8l(WC), AAWE, BML 3leEde} ddolEdl
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Table 8. Age adjusted odds ratio(ORs) and 95% confidence interval of obesity indices in females

Variables

T

BMI

Body fat rate’

wct

WHR'

WSR!

OR(95% CI)

OR(95% CI)

OR(95% CI)

OR(95% CI)

OR(95% CI)

Alcohol drinking status

(levels of AUDIT)
Non-risk group
(Zone 1)

Low risk group
(Zone 1I)
High risk group
(Zone 11I)

Alcohol dependence group

(Zone 1V)
Smoking status
Non-smoker
Ex-smoker
Smoker
Exercise
Regular

Irregular or none

Breakfast
Everyday
None
Occasional
Overeating(/week)
None
Occasional
Everyday
Meat consumption
(/week)
None
Occasional
Everyday

Health Practice Index(HPT)

Good
Poor

1.00
0.47(0.160-2.239)
0.77(0.259-1.521)

0.49(0.249-1.762)

1.00
0.43(0.243-1.755)
0.80(0.575-1.123)

1.00
1.03(0.854-1.261)

1.00
0.99(0.736-1.331)
1.53(0.783-3.003)

1.00
0.93(0.735-1.182)
0.85(0.672-1.088)

1.00
0.98(0.793-1.221)
1.46(1.075-1.990)

1.00

7.74(5.558-10.796)

1.00

0.23(0.151-0.354)

0.18(0.076-0.431)

0.27(0.119-0.613)

1.00
0.10(0.057-0.189)
0.11(0.076-0.163)

1.00
2.47(1.342-4.663)

1.00
1.47(0.408-2.648)
1.63(0.439-2.908)

1.00
0.82(0.560-1.216)
0.74(0.507-1.099)

1.00
1.53(0.871-2.766)
1.25(0.694-2.268)

1.00
2.32(1.233-4.447)

1.00

1.73(0.809-4.488)

1.90(0.765-4.560)

1.12(0081-2.348)

1.00
0.93(0.508-1.709)
0.90(0.638-1.285)

1.00
2.72(1.592-4.891)

1.00
1.04(0.352-1.806)
1.00(0.767-1.325)

1.00
0.69(0.539-1.885)
0.75(0.591-1.972)

1.00
1.50(1.115-2.286)
1.70(1.249-2.339)

1.00
2.63(2.032-3.411)

1.00

1.80(0.655-2.806)

1.20(0.455-3.205)

1.42(0.615-3.839)

1.00
0.50(0.258-1.994)
1.09(0.532-2.288)

1.00
0.79(0.635-1.000)

1.00
1.08(0.773-1.514)
0.83(0.627-1.124)

1.00
0.91(0.694-1.202)
1.12(0.846-1.495)

1.00
1.15(0.897-1.478)
1.78(1.236-2.577)

1.00
2.11(1.560-2.866)

1.00

0.92(0.593-1.440)

0.72(0.262-1.984)

2.59(0.863-7.801)

1.00
0.45(0.220-1.046)
0.70(0.464-1.081)

1.00
0.68(0.533-1.879)

1.00
0.89(0.626-1.282)
0.62(0.457-1.849)

1.00
0.91(0.678-1.231)
1.10(0.808-1.511)

1.00
0.82(0.623-1.078)
1.29(0.867-1.944)

1.00
1.05(0.776-1.431)

t : Body mass index(ZS.Okg/m2 and more)
¥ : Body fat rate(20.0% and more)

§ : Waist circumference(90cm and more in male, 80cm and more in female)
[ : Waist to hip ratio(0.8 and more)

9 : Waist to stature ratio(0.45 and more)
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