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Abstract The purpose of this study was to obtain the serum lipid levels according to the lifestyles, and examine
the influence of lifestyles on the serum lipid levels among adults who examined the health checkup in an university
hospital. The subjects for this study were 4,112 adults who underwent medical examinations at the health center of
a university hospital in Daejeon city from Jan 2012 to Dec 2013. The lifestyles and serum lipid levels of study
subjects were obtained from self-recorded questionnaires and medical examination charts of the hospital. As a result,
the mean values of the serum lipid levels (TC, HDL-C. LDL-C and TG) and atherogenic index (Al) of the study
subjects showed a significantly difference according to the lifestyle, such as age, alcohol consumption, smoking,
regular exercise, overeating and meat consumption in both sexes. The TC, HDL-C. LDL-C, TG and Al showed a
positive correlation with age, AUDIT score, but the HPI score showed a negative correlation in both sexes. In the
age-adjusted odds ratio, the risk ratio of an abnormality of TC, HDL-C. LDL-C, TG and Al increased significantly
because there was an increase in the group of everyday overeating and meat consumption, smoking group, no
exercise group, and low HPI group than their respective counterparts in both sexes. The above results suggested that
the serum lipid levels of the subjects was closely related to increasing age, and lifestyles, such as alcohol
consumption, smoking, regular exercise, overeating, and meat consumption.
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[Table 1] Mean scores of total cholesterol 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
<29 132 169.94+35.10 72 176.11+29.90
30~39 720 181.21+30.07 468 166.86+28.45
40~49 744 185.48+33.59 496 180.85+31.02
50~59 428 190.86+33.08 392 196.52+37.20
60< 344 193.07+32.55 316 206.03+37.35
Alcohol drinking status (levels of AUDIT) 0.039 0.375
Non-risk group(Zone 1) 1372 180.98+31.37 1560 180.50+24.63
Low risk group(Zone II) 608 184.70+30.72 128 184.56+30.44
High risk group(Zone III) 164 186.55+30.50 24 184.97+36.57
Alcohol dependence group(Zone 1V) 224 187.73+34.20 32 196.83+39.23
Smoking status 0.001 0.321
Non-smoker 1032 184.83+32.59 1532 181.00+31.29
Ex-smoker 416 185.67+33.62 52 185.03+33.45
Smoker 920 191.77+31.22 160 185.48+36.55
Smoking amount(pk/day) 0.098 0.020
Non-smoking 1032 182.34+30.79 1532 170.00+18.24
<1/2 2177 185.85+35.63 42 171.44+29.14
1/2~1 397 186.93+32.32 53 185.43+36.44
1< 662 190.11+30.53 117 187.08+33.09
Exercise 0.026 0.970
Regular 1364 185.09+33.66 820 184.99+33.41
Irregular or none 1004 188.12+31.63 924 185.06+38.20
Breakfast 0.076 0.147
None 232 190.74+35.59 220 189.45+31.03
Occasional 344 187.17+31.88 316 184.67+33.9
Everyday 1792 185.66+32.63 1208 184.31+37.32
Overeating(times/week) 0.000 0.000
None 952 181.89+31.84 592 179.17+33.72
Occasional 836 186.87+34.62 600 184.86+36.03
Everyday 580 192.03+30.30 552 191.56+37.35
Meat consumption (times/week) 0.000 0.018
None 456 183.24+30.33 584 182.66+35.08
Occasional 1404 185.18+33.28 800 187.43+37.79
Everyday 508 192.50+33.10 260 187.82+34.68
Health Practice Index(HPI) 0.047 0.015
Good 1332 185.29+33.54 1396 184.42+36.46
Poor 1036 187.78+31.88 348 187.47+34.13
Total 2368 186.38+32.84 1744 185.03+36.02
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[Table 2] Mean scores of HDL-cholesterol according to the age and life styles

Variable Male Female
n Mean+=SD p-value n Mean=SD p-value
Age(year) 0.001 0.000
<29 132 44.49+11.93 72 48.48+10.36
30~39 720 44.13+11.75 468 48.04+10.52
40~49 744 43.02+12.10 496 47.83+8.72
50~59 428 42.14+10.91 392 45.12+10.46
60< 344 41.94+8.98 316 43.58+12.66
Alcohol drinking status (levels of AUDIT) 0.036 0.003
Non-risk group(Zone 1) 1372 45.30+14.80 1560 50.06+11.44
Low risk group(Zone II) 608 43.13+10.99 128 46.47+10.94
High risk group(Zone III) 164 43.78+9.42 24 46.00+10.81
Alcohol dependence group(Zone IV) 224 42.85+11.63 32 44.33+8.33
Smoking status 0.015 0.057
Non-smoker 1032 44.06+11.37 1532 47.77+13.39
Ex-smoker 416 43.38+11.35 52 46.86+10.94
Smoker 920 42.89+11.63 160 44.78+10.33
Smoking amount(pk/day) 0.001 0.002
Non-smoking 1032 45.00+12.71 1532 51.00+9.79
<1/2 277 4358+11.40 42 46.89+11.03
1/2~1 397 44.18+11.40 53 44.11+11.01
1< 662 41.69+11.28 117 43.52+9.76
Exercise 0.033 0.364
Regular 1364 43.74+11.74 820 46.95+11.65
Irregular or none 1004 42.72+11.11 924 46.47+10.35
Breakfast 0.002 0.000
None 232 42.73+12.24 220 44.40+11.36
Occasional 344 43.09+11.30 316 45.28+11.23
Everyday 1792 45.83+11.50 1208 47.48+10.75
Overeating (times/week) 0.000 0.000
None 952 44.59+12.70 592 47.93+11.03
Occasional 836 43.82+10.73 600 46.70+11.29
Everyday 580 42.08+11.24 552 45.35+10.43
Meat consumption (times/week) 0.001 0.653
None 456 45.00+11.34 584 46.99+11.01
Occasional 1404 43.00+11.30 800 46.46+11.09
Everyday 508 42.80+11.54 260 46.83+10.55
Health Practice Index(HPI) 0.000 0.000
Good 1332 44.29+11.45 1396 47.40+10.94
Poor 1036 12.05+11.35 348 43.85+10.69
Total 2368 43.31+11.48 1744 46.69+10.98
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[Table 3] Mean scores of LDL-cholesterol according to the age and life styles

Variable Male Female
n Mean+SD p-value n Mean=SD p-value
Age(year) 0.000 0.000
<29 132 107.61+33.97 72 102.53+26.54
30~39 720 112.41+29.88 468 113.07+28.62
40~49 744 117.49+28.73 496 114.63+32.08
50~59 428 118.49+30.70 392 124.08+35.46
60< 344 109.10+30.93 316 136.44+34.84
Alcohol drinking status (levels of AUDIT) 0.000 0.057
Non-risk group(Zone 1) 1372 105.36+28.82 1560 103.25+16.32
Low risk group(Zone II) 608 112.39+£29.98 128 114.40+25.82
High risk group(Zone III) 164 117.71£30.61 24 117.41+33.90
Alcohol dependence group(Zone IV) 224 107.01+29.97 32 123.86+38.09
Smoking status 0.108 0.354
Non-smoker 1032 114.40+30.22 1532 113.49+29.29
Ex-smoker 416 113.35+32.07 52 116.01+30.42
Smoker 920 117.15+27.69 160 117.42+33.72
Smoking amount(pk/day) 0.113 0.006
Non-smoking 1032 110.46+28.39 1532 97.60+18.92
<1/2 277 113.90+32.87 42 106.62+30.00
1/2~1 397 115.92+35.03 53 117.37+33.61
1< 662 115.27+29.53 117 119.77+29.29
Exercise 0.000 0.429
Regular 1364 11253+31.24 820 116.35+29.30
Irregular or none 1004 117.13+29.38 924 117.61+36.39
Breakfast 0.008 0.005
None 232 116.40+29.96 220 122.55+30.59
Occasional 344 118.70+29.78 316 119.37+32.38
Everyday 1792 113.42+30.70 1208 115.39+33.81
Overeating (times/week) 0.000 0.000
None 952 110.11+30.09 592 109.78+31.02
Occasional 836 115.56+32.16 600 117.37+32.47
Everyday 580 119.00+27.58 552 124.50+34.73
Meat consumption (times/week) 0.000 0.272
None 456 111.75+29.75 584 115.79+32.17
Occasional 1404 113.32+31.33 800 118.84+32.02
Everyday 508 120.11+28.34 260 118.08+35.32
Health Practice Index(HPI) 0.806 0.022
Good 1332 114.34+30.99 1396 116.11+33.68
Poor 1036 114.65+29.99 348 120.66+31.21
Total 2368 114.48+30.55 1744 117.02+33.24
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[Table 4] Mean scores of triglyceride according to the age and life styles
Variable Male Female
n Mean=SD p-value n Mean+SD p-value
Agel(year) 0.000 0.000
<29 132 101.91+62.03 2 68.22+36.49
30~39 720 133.24+87.01 468 81.43+46.37
40~49 744 141.37+96.01 496 96.50+60.80
50~59 428 155.41+117.57 392 136.57+93.67
60< 344 166.76+117.84 316 131.09+70.31
Alcohol drinking status (levels of AUDIT) 0.000 0.000
Non-risk group(Zone I) 1372 134.43+99.33 1560  105.48+72.41
Low risk group(Zone II) 608 147.30+98.03 128 100.50+36.77
High risk group(Zone III) 164 159.15+118.86 24 143.17+70.72
Alcohol dependence group(Zone 1V) 224 171.20+95.18 32 156.25+103.68
Smoking status 0.000 0.378
Non-smoker 1032 131.81+88.83 1532 105.99+73.12
Ex-smoker 416 147.14+98 61 52 101.46+60.78
Smoker 920 161.17+126.68 160 113.68+57.65
Smoking amount(pk/day) 0.160 0.360
Non-smoking 1032 138.45+119.74 1532 105.84+72.73
<1/2 277 145.97+103.86 42 107.00+45.36
1/2~1 397 140.40+102.09 53 103.56+50.47
1< 662 151.29+84.23 117 118.92+62.31
Exercise 0511 0.296
Regular 1364 141.34+84.31 820 104.87+73.21
Irregular or none 1004 144.09+111.29 924 108.46+69.53
Breakfast 0.016 0.123
None 232 128.71+94.85 220 107.02+73.01
Occasional 344 142.55+72.59 316 111.09+68.13
Everyday 1792 145.70+104.69 1208 112.49+67.40
Overeating(times/week) 0.044 0.533
None 952 139.78+97.69 592 103.97+58.38
Occasional 836 142.19£90.79 600 107.30+£80.41
Everyday 530 146.13+108.79 552 108.54+74.00
Meat consumption (times/week) 0.279 0.021
None 456 136.94£77.99 584 101.98+71.04
Occasional 1404 145.26+101.14 800 110.68+61.92
Everyday 508 142.39+120.03 260 111.79+75.71
Health Practice Index(HPI) 0.000 0.016
Good 1332 133.27+103.66 1396 104.51+73.50
Poor 1036 155.34+94.45 348 114.78+62.28
Total 2368 142.92+100.73 1744 106.56+71.50
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[Table 5] Mean scores of atherogenic index according to

Hop F4 53 AR EF A (p=0.000) 2] 3k
=Tk ogAdMe ALY HitAE d¥o] ESTE
(p=0000), AUDIT®l & SF5wol EeF=
(p=0.000), 19 FAFo] B2=(p=0011), 342 844
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oh 4 2 QY BEHTN A p-0000) FI5H %
ke

the age and life styles

. Male Female
Variable
n Mean+SD p-value n Mean+SD p-value
Agel(year) 0.113 0.000
<29 132 3.28+1.48 72 2.80+0.95
30~39 720 361+1.53 468 2.64+1.04
40~49 744 3.67+1.72 496 2.89+1.04
50~59 428 3.70+1.79 392 358+1.35
60< 344 3.71£1.85 316 4.14+1.87
Alcohol drinking status (levels of AUDIT) 0.057 0.006
Non-risk group(Zone 1) 1372 3.34+1.25 1560 2.81+0.84
Low risk group(Zone II) 608 3.52+1.60 128 3.18+1.25
High risk group(Zone IIT) 164 3.68+1.72 24 3.23+1.45
Alcohol dependence group(Zone IV) 224 3.69+1.72 32 3.64+1.38
Smoking status 0.000 0.809
Non-smoker 1032 3.50+1.63 1532 3.19+1.41
Ex-smoker 416 3.68+1.70 52 3.24+1.67
Smoker 920 391£1.77 160 3.26+1.27
Smoking amount(pk/day) 0.041 0.011
Non-smoking 1032 3.46+1.61 1532 2.44+0.73
<1/2 2177 3.59+1.55 42 3.19+1.42
1/2~1 397 3.62+1.68 53 3.20£1.49
1< 662 3.81+1.76 117 3.49+1.21
Exercise 0.030 0.990
Regular 1364 3.58+1.73 820 3.20£1.42
Irregular or none 1004 3.73+1.63 924 3.20+1.40
Breakfast 0.144 0.000
None 232 3.48+1.70 220 3.64+1.78
Occasional 344 3.76+1.75 316 3.37+1.64
Everyday 1792 3.64+1.67 1208 3.08+1.24
Overeating (times/week) 0.000 0.000
None 952 3.44+1.58 592 2.94+1.21
Occasional 836 3.73+1.65 600 3.23+1.56
Everyday 580 3.77+1.86 552 3.45+1.39
Meat consumption (times/week) 0.361 0.666
None 456 3.57+1.52 584 317+1.41
Occasional 1404 3.61+1.66 800 3.20+1.24
Everyday 508 3.68+1.75 260 3.24+1.48
Health Practice Index(HPI) 0.000 0.000
Good 1332 351+1.71 1396 3.11£1.37
Poor 1036 3.81+1.65 348 3.55+1.52
Total 2368 3.64+1.69 1744 3.20+1.41
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[Table 6] Correlation coefficients between life style factors and obesity indices and serum lipid levels

Variable TC HDL-C LDL-C TG AL
M F M F F M F M F
Age 0.132°  0.383" -0.046  -0.146" 0.020 0.326™ 0.158" 0320 0.053 0.364™
AUDIT score 0.037 0.061 -0.056 -0.059 0.139 0.099 0.118™ 0.030 0.047 0.082
Number of breakfast 0.465™ 0.041 -0.055 -0.108" 0.050 0.078 0.033 0.006 0.014 0.143
Number of Overeating 0.046 0.073 -0.089 -0.048 0.028 0.084 0.019 0.026 0.022 0.061
Number of meat 0092 0016 0058 0011 0089 0004 0018 0024 0009 0015
consumption
Smoking amount 0.024 0.015 0.054 0.072 0.031 0.009 0.037 0.038 0.030 0.037
Exercise intensity -0028  -0016 0.064 0.032 -0030  -0.023 -0010  -0.037 -0026  -0.034
Exercise duration -0.022 -0.008 - 0.062 0.006 -0.012 -0.031 -0.019 -0.047 -0.013 -0.019
Exercise frequency -0.005 -0.001 0.075 0.018 -0.016 -0.015 -0.027 -0.024 -0.050 -0.008
HPI score -0.105°  -0.001 0.146° 0127 -0051  -0.086 -0.178° -0.094 -0.050  —0.147°
1 p<005 ¢ p<00l
[Table 7] Age adjusted odds ratio(ORs) and 95% confidence interval of serum lipid factors in males
TC' HDL-C? LDL-C’ TG Al

Variables

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

Alcohol dependence group (Zone IV)

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(HPI)
Good

Poor

1.00
1.02(0.305-2.214)
1.49(0.828-2.734)

1.26(0.946-1.694)

1.00
1.13(0.893-1.440)
0.97(0.807-1.182)

1.00
1.07(0.907-1.282)

1.00
1.01(0.559-1.882)
1.26(0.994-1.620)

1.00
0.82(0.672-1.008)
1.33(1.079-1.657)

1.00
1.37(1.082-1.738)
1.91(1.453-2.515)

1.00
1.20(1.015-1.438)

1.00
1.04(0.852-1.259)
0.93(0.674-1.299)

0.85(0.641-1.131)

1.00
1.00(0.796-1.259)
1.16(0.969-1.391)

1.00
1.16(0.988-1.376)

1.00
0.72(0.547-0.952)
1.11(0.875-1.407)

1.00
0.73(0.609-0.889)
0.71(0.583-0.885)

1.00
1.06(0.857-1.313)
0.90(0.698-1.162)

1.00
1.46(1.242-1.734)

1.00
1.71(0.580-2.884)
1.43(0.294-1.657)

1.67(0.491-2.924)

1.00
1.16(0.914-1.492)
1.17(0.968-1.423)

1.00
1.18(0.995-1.413)

1.00
1.11(0.428-1.494)
1.35(0.866-2.731)

1.00
1.77(0.628-3.954)
1.66(1.345-2.069)

1.00
1.15(0.917-1.463)
1.41(1.076-1.861)

1.00
0.94(0.792-1.127)

1.00
1.39(1.136-1.723)
1.93(1.382-2.707)

2.22(1.667-2.981)

1.00
1.68(1.326-2.150)
1.56(1.289-1.902)

1.00
1.30(1.097-1.555)

1.00
1.20(0.896-1.609)
0.95(0.739-1.228)

1.00
0.87(0.715-1.072)
1.16(0.935-1.445)

1.00
1.05(0.840-1.331)
1.29(0.987-1.696)

1.00
2.32(1.943-2.783)

1.00
1.08(0.323-2.092)
1.62(0.428-2.904)

1.76(0.561-3.045)

1.00
1.81(1.423-2.303)
1.59(1.311-1.931)

1.00
1.26(1.063-1.504)

1.00
0.74(0.544-1.017)
1.25(0.987-1.602)

1.00
1.73(0.601-3.901)
1.06(0.859-1.324)

1.00
1.90(0.873-1.373)
0.92(0.700-1.210)

1.00
1.57(1.325-1.881)

T : Total cholesterol(200mg/d¢ and more)

* Low density lipoprotein cholesterol(130mg/d¢ and more)

A Atherogenic index(4.0 and more)

¥

"¢ Triglyceride(150ng/d¢ and more)
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: High density lipoprotein cholesterol(under 45mg/d()
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[Table 8] Age adjusted odds ratio(ORs) and

95% confidence interval of serum

lipid factors in females

Variables

TC

HDL-C"

LDL-C’

TG

AI“

OR(%5% CD

OR(95% CI)

OR(%5% CD)

OR(95% CI)

OR(%% CD)

Alcohol drinking status

(levels of AUDIT)

Non-risk group (Zone I)

Low risk group (Zone II)
High risk group (Zone III)
Alcohol dependence group

(Zone 1V)
Smoking status
Non-smoker

1.00
1.35(0.897-2.038)
1.68(0.717-2.628)

1.90(0.396-2.076)

1.00

1.00
0.71(0.491-1.051)
1.37(0.610-3.085)

1.34(0.664-2.706)

1.00

1.00
0.59(0.592-1.387)
1.90(0.446-3.233)

0.86(0.379-1.954)

1.00

1.00
1.59(0.318-2.097)
6.42(2.760-14.936)

3.52(1.668-7.448)

1.00

1.00
1.74(0.449-2.234)
4.43(1.910-10.288)

2.31(1.575-3.024)

1.00

Ex-smoker 167(0622-3038)  0.78(0444-1394)  0.83(0.448-1555)  1.10(0.726-1683)  1.30(0.692-2.450)

Smoker 197(0955-3.992)  1.300941-1812)  0.68(0.467-1.006)  068(0.312-1511)  1.25(0.855-1.827)
Exercise

Regular 1.00 100 1.00 1.00 1.00

Irregular or none 1.21(0.976-1.501)  0.88(0.733-1.074) 1.11(0.903-1.378) 0.88(0.684-1.136) 0.95(0.755-1.200)
Breakfast

Everyday 1.00 1.00 1.00 1.00 1.00

None 1.44(0.780-3.358)  1.85(1.385-2490)  151(1101-2.001)  275(1.928-3924)  2.57(1.841-3598)

Occasional 1060.791-1.425)  150(1.236-2.048)  154(1.172-2.032)  1.41(1.006-1.989)  1.50(1.104-2.045)
Overeating(/week)

None 1.00 1.00 1.00 1.00 1.00

Occasional 260(1461-4793)  0920.732-1.171)  169(1534-2917)  1.34(0.986-1.844)  0.85(0.638-1.14%)

Everyday 130(1.010-2.686) 153(1.215-1948)  1.68(1.303-2.874)  1.32(0967-1.825)  1.49(1.131-1976)
Meat consumption (/week)

None 1.00 100 1.00 1.00 1.00

Occasional 2.62(1.491-3.789)  0.96(0.778-1.186) 0.85(0.676-1.079) 1.54(0.413-2.719) 0.77(0.779-1.304)

Everyday 2.90(1.658-4.257)  0.85(0.631-1.147) 1.08(0.787-1.496) 1.73(0.497-2.074) 0.77(0.770-1.575)
Health Practice Index(HPI)

Good 1.00 1.00 1.00 1.00 1.00

Poor 1471.134-1913)  1.40(1.105-1.775)  1.18(0913-1537)  1.83(1.364-2450)  2.04(1.554-2.678)
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