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Abstract The purpose of this study was to provide basic data to promote health in middle-aged Koreans (40-59 years
old) by understanding health behaviors that affect high-density lipoprotein (HDL) cholesterol level among various
health behaviors. In a national health and nutrition survey, raw data combined on a total of 7,406 persons, V-3 (2009),
V-1 (2010), V-2 (2011), V-3 (2012), and VI-1 (2013), were selected as the final analysis subjects. HDL cholesterol
was divided into two groups: less than 40 mg/dl and more than 40 mg/dl. The results of multiple logistic regression
analysis were as follows: OR=3.916 for males, OR=3.439 for normal than low weight, OR=7.336 for obesity than
low weight, OR=1.629 for alcohol consumption, OR=1.498 for smokers, OR=1.426 for don't practice moderate
physical activity, OR=1.264 for no walking exercise, OR=1.510 for carbohydrates normal intake than low intake, OR
1.787 for carbohydrates over intake than low intake when HDL cholesterol increased from 40 mg/dl to less than 40
mg/dl. Korean middle-aged high-density lipoprotein (HDL) cholesterol levels should be increased to maintain proper
health through aerobic exercise, smoking cessation, proper drinking habits, obesity relief, healthy eating out, and
healthy food choices. This requires continuous publicity and education within the community, and a social
environment should be built that enables health behavior to be practiced in daily life.
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Table 1. General characteristics of study subjects

Table 2. Health behaviors of study subjects

Variable I;’:K;if:fyd I:Z,ilf:f;e
+S.E
Gender
Male 2,724 47.9+0.6
Famale 4,682 52.1£0.6
Age(years)
40-49 3,528 52.840.8
50-59 3,878 47.2+0.8
Household Income
High 2,671 34.7+0.9
Middle-High 2,201 29.4+0.7
Middle-Low 1,776 25.4+0.8
Low 758 10.5+0.5
Education level
> College 1,982 27.5+0.8
High School 2,943 41.3+0.7
Middle School 1,212 15.940.6
<Elementary School 1,269 15.340.6
Occupation
Non-physical 2,811 39.5+0.8
Physical 2,237 32.9+0.9
Inoccupation 2,358 27.5+0.7
Total 7,406 100.0£0.0

3
W% 9t A7) 40.0%, ANE 2279l A$E
28.0%% Tk BskE A E ok A37F 59.5%, 9A
AHE 20.7%, P4 AF= 19.8%Gh did HH=
ok HA7E 1.5%, A8 HHAES 91.8%, H& AHE
0.6%3Ath A AFA= Aok 437 6.8%, A4 HA=

&

[

47.7%. B2 AFHAE 45.5%TE AolH AHE= A
AFsE A57F 97.9%%AtE YEF AF 0 geiM e
AR A A7 11.2%, B AR A= 88.8%

S t<Table 2>.

3.3 CHaXIe| 217t - AL3|™ E-dof|l mE HDL
S AHE
odAES Aol whebd dAle] HDL e -~H%
o] 40mg/dl MRHel 9= 22.2%, 40mg/dl o]/l A
= 77.8%A3, 9Ate] HDL Z#|~HE°] 40mg/dl v
whel 9= 9.0%, 40mg/dl ©]4H] 9= 91.0%2
AR.T} o zhol 4] HDL Zel 2l o] #42]ql A7t
EAThp<.001). Aol tisld 40-494<] HDL F&~
HZ 40mg/dl V71 739 14.2%, 40mg/dl ©]¢1 7

. Weighted
Variable li:::::;f:zeyd Pemegntage
+S.E

Obesity

Obesity 2,607 36.0+0.7

Normal 4,644 62.0+0.7

Low-weight 155 2.0+0.2
Drinking

Drinker 3,944 57.4+0.7

Non drinker 3,462 42.6+0.7
Smoking

Smoker 1,416 24.740.6

Non smoker 5,990 75.3+0.6
Intensity Physical Activity

Practice 1,250 17.7+£0.6

Non practice 6,156 82.3+0.6
Moderate Physical Activity

Practice 741 9.4+0.4

Non practice 6,665 90.6+0.4
‘Walking

Practice 2,686 35.9+0.7

Non practice 4,720 64.1+0.7
Eating Out Frequency

High Frequency 2,063 32.0+0.7

Middle Frequency 3,263 40.0+0.7

Low Frequency 2,080 28.0+0.7
Carbohydrate intake

Over intake 4,582 59.54+0.7

Optimal intake 1,509 20.7+0.6

Few intake 1,315 19.840.6
Protein intake

Over intake 564 7.5+0.4

Optimal intake 6,798 91.8+0.4

Few intake 44 0.6+0.1
Fat intake

Over intake 501 6.8+0.4

Optimal intake 3,480 47.7+0.8

Few intake 3,425 45.5+0.8
Fiber intake

Optimal intake 151 2.1+0.2

Non optimal intake 7,255 97.9+0.2
Sodium intake

Optimal intake 922 11.2+0.4

Non optimal intake 6,484 88.8+0.4

Total 7,406 100.0+0.0

= 85.8%%1, oJx}e] HDL Fd|lx
HIHPO 39 16.5%, 40mg/dl ©]/<]

40-49417} 50-59A41 K.t} HDL Z2~H

A7 Bkt (p<.001) <Table 3>.
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Table 3. General characteristics according to HDL cholesterol

<40mg/dl =>40mg/dl
Variable Unweighted Weighted Unweighted Weighted X P
Frequency Percentage Frequency Percentage
+S.E +S.E
Gender
Male 597 22.240.9 2,127 77.840.9 250.480 <.001
Famale 428 9.0+0.5 4,254 91.0+0.5
Age(years)
40-49 459 14.2+0.7 3,069 85.8+0.7 3968.202 <.001
50-59 566 16.5+0.8 3,312 83.5+0.8
Household Income
High 385 16.3+0.9 2,286 83.7+0.9 4.363 406
Middle-High 306 15.0+0.9 1,895 85.0+0.9
Middle-Low 221 14.1+1.0 1,555 85.9£1.0
Low 113 15.9+1.6 645 84.1£1.6
Education level
= College 293 16.8+1.0 1,689 83.2+1.0 6.623 232
High School 376 14.3+0.8 2,567 85.740.8
Middle School 174 14.8+1.2 1,038 85.2+1.2
<Elementary School 182 15.9+14 1,087 84.1«1.4
Occupation
Non-physical 416 16.6+0.9 2395 83.4+0.9 7.252 .083
Physical 306 14.9+0.9 1931 85.1+0.9
Inoccupation 303 13.9+0.9 2055 86.1£0.9
Total 1,025 15.3+0.5 6,381 84.7+0.5

3.4 CHAXfe| HZ=Eof| 2 HDL SIAHIE
gAES Akt W HDL Zd|2~HE°] 40mg/dl
vkl 7$-= 22.1%, 40mg/dl ol Y H$-E= 77.9%%)
o, 44 ul HDL F&2~8E°] 40mg/dl »3Hd 7
- 11.7%, 40mg/dl ©)’4Y 75+ 88.3%% 1, AT
& w] HDL Z#28E0] 40mg/dl #RHd -9 3.6%,
40mg/dl ©)4d A= 96.4%% Tl HIWE<E= HDL
S 2~HE0] 40mg/dl o<l Hl&o] Fhidte g l
AATHP<.001). & %= FAUA+= HDL Fdl2=H
°] 40mg/dl °]FY A¢E 76.8%A1, ﬂ]%—ojx}h
40mg/dl ©14Y H$7F 87.3% Stk HlEAA R &
X}OM HDL Z#2=HE°] 40mg/dl o]’ H]&o] TA
1 thp<.001). 243 AASES A u HDL
aﬂéﬂ]%fﬂ 40mg/dl ©1’dY A97} 87.3%SA L, Bl
3 o] 40mg/dl o1 FY B9t 84.1%ATHp<.05). T%
T AAS¢ES 238 ) HDL Y 2EE0] 40mg/dl
ol A7t 89.7%, WA E W 40mg/dl o] % 7
$7} 84.2%3Athp<.01). 21715 43 & wi= HDL Z4
22HE°] 40mg/dl ©]3d 7297t 87.1%51 0, wAH

¢

]|
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& w= 40mg/dl o]’dd 7E-F- 83.4% %A TH(p<.001).
QM w7} wHlE W HDL Z |2 E20] 40mg/dl

n|wkel 7497} 18.1%, 40mg/dl A2l 7§71 81.9%,
1:] I:

i = %l o} 40mg/dl W% 97} 14.0%, 40mg/dl
o]4Fel 7971 86.0%, A% A wf 40me/dl Bkl A9}
14.0%, 40mg/dl ©173<¢1 3571 86.0% A THp<.001). 2|
AW E7} Eol 442 HDL 2| 2~8E0] 40mg/dl ©]%
Q1 7-9-9] Hlgo] AETHp<.001) (Table 4).

3.5 CHA&XEe| HDL

ojxl= ¢!

S AHE Z

HDL Z&2H 20| 40mg/dl 7|3 9 =H|(OR):=
QATAE A B F Aol elduat gAY 4% o=

H] 3.916(95% A Z3F: 3.129, 4.900)3 1L, 7450

ShEth Aol 9 @ =H] 1.351(95% AH 3k 1.012,
1.803)ek. A4 e ol A= vgk 3 of Foll A A A%
A AeETh A Ae 2=4] 3439(95% ATk

1.568, 7.545)00H, AASY H$-Ho} vk 739
=] 7.336(95% A1# 77 3.362, 16.008)%1t}. &5
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B oFaEt vl et w @ =1 1.629(95% A1F]
T3k 1354, 1.961), T o HEFAART FAA
o @ =H] 1.498(95% A F7E 1229, 1.826)% T
TEEAALEFS AT Yuo vEHd Fes o=
H) 1.423(95% 277k 1.021, 1.982)13, A7) Az

S AME vrth AR A¢E 224 1.264(95%
AL 1.064, 1.502)H 0k 2G5l grsts da

A drg AA *HUL o @ 2=H] 1.510(95% A1
T2k 1123, 2.029), Bk A o) 0 =H] 1.787(95%
A7k 1350, 2.365)% U<Table 5>.

Table 4. Health behaviors according to HDL cholesterol

<40mg/dl >40mg/dl
Variable Unweighted Weighted Unweighted Weighted X P
Frequency Percentage+S.E Frequency Percentage+S.E

Obesity
Obesity 523 22.1x1.0 2,084 77.9£1.0 155.831 .000
Normal 494 11.740.6 4,150 88.3+0.6
Low-weight 8 3.6+1.3 147 96.4+1.3

Drinking
Drinker 527 14.9+0.7 3,417 85.1£0.7 1.143 361
Non drinker 498 15.840.8 2,964 84.24+0.8

Smoking
Smoker 327 23.241.3 1,089 76.8+1.3 117.107 .000
Non smoker 698 12.7+0.6 5,292 87.3+0.6

Intensity Physical Activity
Practice 145 12.7+1.1 1,105 87.3£1.1 8.544 015
Non practice 880 15.9+0.6 5,276 84.1+0.6

Moderate Physical Activity
Practice 78 10.3+1.4 663 89.7£1.4 14.715 .001
Non practice 947 15.8+0.6 5,718 84.2+0.6

‘Walking
Practice 318 12.9+0.8 2,368 87.1£0.8 18.490 .000
Non practice 707 16.6+0.7 4,013 83.4+0.7

Eating out Frequency
High Frequency 346 18.1+1.0 1,717 81.9+1.0 20.862 .001
Middle Frequency 402 14.0+0.8 2,861 86.0+£0.8
Low Frequency 277 14.0+£0.9 1,803 86.0+0.9

Carbohydrate intake
Over intake 675 16.1+0.7 3,907 83.9+0.7 9.019 .059
Optimal intake 199 15.5+1.2 1,310 84.5+1.2
Few intake 151 12.841.1 1,164 87.2+1.1

Protein intake
Over intake 70 14.5+1.8 494 85.5+1.8 2.850 391
Optimal intake 950 15.44+0.6 5,848 64.8+0.6
Few intake 5 13.34£5.7 39 86.7+5.7

Fat intake
Over intake 55 12.7+1.8 446 87.3+1.8 458 .847
Optimal intake 472 15.440.8 3,008 84.6+0.8
Few intake 498 15.6+0.8 2,927 84.4+0.8

Fiber intake
Optimal intake 23 13.343.1 128 86.7£3.1 478 542
Non optimal intake 1,002 15.3+£0.5 6253 84.7+0.5

Sodium intake
Optimal intake 109 13.3+1.5 813 86.7+1.5 2.953 166
Non optimal intake 916 15.6+0.6 5,568 84.4+0.6

Total 1,025 15.3+0.5 6,381 84.7+0.5
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Table 5. Factors affecting the decreased HDL cholesterol

95% CI
Variable B S.E. O.R
Lower Upper
(Intercept) -6.598 792 .001 .000 .006

Gender

Male/Female 1.365 114 3.916 3.129 4.900
Age(years)

50-59/40-49 .145 .089 1.156 971 1.376
Household Income

High/Low .301 147 1.351 1.012 1.803

Middle-High/Low 156 152 1.169 .868 1.574

Middle-Low/Low .060 156 1.062 782 1.443
Education level

<Elementary School/>College 272 .161 1.313 957 1.801

Middle School//=College .160 .140 1.174 .893 1.544

High School//=College .054 11 1.055 .849 1.311
Occupation

Inoccupation/Physical =312 114 732 .585 915

Non-Physical/Physical 159 117 1.172 931 1.475
Obesity

Obesity/Low weight 1.993 398 7.336 3.362 16.008

Normal/Low weight 1.235 400 3.439 1.568 7.545
Drinking

Non drinker/Drinker 488 .094 1.629 1.354 1.961
Smoking

Smoker/Non smoker 404 .101 1.498 1.229 1.826
Intensity Physica Activity

Non practice/Practice 236 121 1.267 .998 1.607
Moderate Phsical Activity

Non practice/Practice 353 169 1.423 1.021 1.982
‘Walking

Non practice/Practice 234 .088 1.264 1.064 1.502
Eating out Frequency

High frequency/Low frequency 154 121 1.167 921 1.479

Middle frequency/Low frequency 131 .106 1.140 925 1.404
Carbohydrate intake

High frequency/Low frequency .580 143 1.787 1.350 2.365

Middle frequency/Low frequency 412 151 1.510 1.123 2.029
Protein intake

Over intake/Few intake 535 577 1.707 .550 5.294

Optimal intake/Few intake .350 551 1.420 481 4.191
Fat intake

Over intake/Few intake 205 209 1.227 815 1.849

Optimal intake/Few intake .031 .091 1.032 .864 1.233
Fiber intake

Non optimal intack/Optimal intake 371 260 1.449 .869 2.415
Sodium intake

Non optimal intack/Optimal intake .053 .145 1.055 .793 1.402
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