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Relationship between health behaviors and high level of low density
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ABSTRACT

Purpose: This study was designed to determine the relationship between health behaviors and high levels of low—density
lipoprotein—cholesterol (LDL—cholesterol) according to cardiovascular risk factors among Korean adults, Methods: This
cross—sectional study was based on the sixth Korea national health and nutrition examination survey (KNHANES VI),
Participants were 13,841 adults aged 19 years and older, Cardiovascular risk factors were stroke, myocardial infarction or
angina, diabetes mellitus, smoking, hypertension, aging, high density lipoprotein—cholesterol (HDL—cholesterol) under 40
mg/dL and HDL—cholesterol over 60 mg/dL. Cardiovascular risk groups were classified as very high risk (stroke, myocardial
infarction or angina), high risk (diabetes mellitus), moderate risk (over 2 risk factors), and low risk (below 1 risk factor), The
prevalence of high LDL—cholesterol was calculated using the LDL—cholesterol target level according to cardiovascular risk
group. Results: The prevalence of high LDL—cholesterol was 25.5% in males and 21.7% in females. Complex sample cross
tabulation demonstrated that the high LDL—cholesterol and normal groups differed significantly according to age, education,
body mass index, percentage of energy from carbohydrate, fat, saturated fat and n—6 in males and females, These two groups
were also significantly different according to smoking in males and the percentage of energy from n—3 in females, Complex
sample multiple logistic regression analysis adjusted for multiple confounding factors demonstrated that the probability of high
LDL—cholesterol was significantly associated with current smoking (OR: 1,66, 95% Cl: 1.40—1,99), obesity (OR: 1,95, 95% ClI:
1.64—2.31) in males, and current smoking (OR: 1,73, 95% Cl: 1,19-2.52), obesity (OR: 1,63, 95% Cl: 1.39—1,90), percentage of
energy from n=3 (quartile 1 vs, quartile 2; OR: 0,77, 95% Cl: 0.62—0.96; quartile 1 vs, quartile 3; OR: 0,73, 95% Cl: 0,56—0,94;
quartile 1 vs, quartile 4: OR: 0,67, 95% Cl: 0,51-0.87) in females, Conclusion: This study reveals the impact of smoking,
obesity, energy percentage of nutrient intake on LDL—cholesterol,
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Table 1. General Characteristics, cardiovascular risk factors and cardiovascular risk groups (n=13.841)
Male Female
Characteristics (n=5,939) (n=7.902) x*-value
n W % n W %
Gender 5,939 49.6 7,902 50.4 0.70
Ages (yrs) 19 ~ 29 800 21.0 979 18.1 9.47""
30 ~ 49 2,034 40.8 2,860 40.3
50 ~ 64 1,707 26.3 2,381 26.9
> 65 1,398 1.9 1,682 14.6
Education < Elementary school 931 10.6 2,048 19.8 6472
Middle school 638 8.4 819 9.4
High school 2,212 41.4 2,627 36.6
> College 2,146 39.7 2,382 34.2
Marital status Single 1,135 27.9 1,072 18.5 162.907"
With spouse 4,433 67.2 5,445 67.6
Without spouse” 360 4.9 1,378 14.0
Cardiovascular risk factors
Stroke Yes 163 1.9 150 1.3 677"
No 5,776 98.1 7,752 98.7
M or Angina Yes 169 1.8 177 1.7 0.43
No 5,770 98.2 7,725 98.3
Diabetes mellitus Dicbetes mellitus 803 10.4 755 7.8 86.78""
IFG® 1,650 26.0 1,479 17.4
Normal 3,486 63.6 5,668 74.9
Hypertension Hypertension 1,988 27.0 2,063 20.9 225,38
Pre-hypertension 1,735 30.2 1,510 17.5
Normal 2,216 42,8 4,329 61.6
Low HDL-cholesterol’ (< 40 mg/dl) Yes 1,501 24.1 878 9.8 414,63
No 4,438 75.9 7,024 90.2
High HDL-cholesterol” (>60mg/dl)  Yes 798 13.6 2,310 31.8 462,357
No 5,141 86.4 5,592 68.2
Aging® Yes 3,592 48.8 3,205 30.8 384.15™
No 2,347 51.2 4,697 69.2
Smoking Current smokers 2,210 40.1 355 5.1 1,857,157
Ex and non smokers 3,729 59.9 7,547 94.9
Cardiovascular risk groups
Very high risk group 313 35 307 2.8 293,56
High risk group 693 9.2 657 6.9
Moderate risk group 2,037 31.4 1.136 11.0
Low risk group 2,896 56.0 5,802 79.2

n, unweighted frequency; W %, weighted percent

1) bereavement, divorce and separation  2) myocardial infarction  3) impaired fasting glycemia  4) high density lipoprotein cholesterol
5) 55 years or older in female and 45 years or older in male

"p <005 “p<001, p<0.001

Table 2. Prevalence of high LDL-cholesterol according to cardiovascular risk group

Male Female
Cardiovascular risk group (n=5,939) (n=7.902) x’-value
n W % n W %

Very high risk 267 86.7 289 93.5 502"
High risk 477 69.7 512 76.6 6.26"
Moderate risk 705 35.2 598 51.7 54,29
Low risk 286 8.9 706 10.1 3.33
Total 1,735 25.5 2,105 21.7 2317

n, unweighted frequency; W %, weighted percent
"p <005 “p<001, "p<0.001



Journal of Nutrition and Health (J Nutr Health) 2018; 51(6): 556 ~ 566 / 561

Table 3. Prevalence of high LDL-cholesterol according fo general characteristics and health behaviors

Male (n = 5,939) Female (n = 7,902)
High LDL- Normal High LDL- Normal
Characteristics cholesterol ¥’-value cholesterol ¥’-value
(n=1,735) (n = 4,204) (n=2,105) (n=5,797)
n W % n W % n W % n W %
Age
19 ~29 53 5.4 747 26.3 13959 21 1.9 958 226  399.267
30 ~ 49 442 352 1,592 427 260 168 2,600 468
50 ~ 64 673 403 1,034 215 879  43.7 1,502 22.3
>65 567  19.1 831 9.4 945 376 737 8.3
Education
< Elementary school 367  16.6 564 8.5 31,517 1,032 445 1,014 129 26716
Middle school 232 113 406 7.4 304 146 515 8.0
High school 567  34.2 1,645  43.8 504  26.1 2,126 395
> College 567  37.8 1,579 40.3 260 149 2,122 396
Marital status
Single 131 120 1,004 333 10718 45 3.1 1,027 227 232877
With spouse 1,467  81.1 2,966 625 1,424  69.0 4,021  67.2
Without spouse” 134 6.9 226 4.2 636 279 742 10.1
Smoking
Ex and non-smokers 1,054  56.1 2,675  61.2 8.86" 2016 952 5531 949 0.18
Current smokers 681 43.9 1,529 38.8 89 4.8 266 5.1
Body mass index (kg/m?)
<25 892 490 2,791 664 114.25™ 1,160  16.2 4,452 838 346217
>25 841  51.0 1,409  33.6 937 450 1,310 21.2
% Energy from carbohydrate
<55 184 149 740  24.6 33.937 153 9.3 912 193 6997
55 ~ 65 360 264 999  30.0 347 193 1,453 28.6
> 65 958  58.7 1,884 455 1,460  71.4 2,976  52.1
% Energy from fat
<15 651  38.2 1,163 26.0 377277 1,092 53.1 1,770  29.5 118.60™"
15~ 30 703 50.9 1,859  54.7 732 394 2,752 540
> 30 132 109 557  19.3 121 7.5 767 165
% Energy from saturated fat
<7 1,185 769 2,437 624 33.707° 1,654 829 3,688  66.3 68.637
7~10 212 155 756 24.0 226 130 1,035 21.7
>10 89 7.6 379 136 65 4.1 558  12.0
% Energy from n-3
Quartile 1 372 227 784 195 2.28 648 330 1,219 222 23.82"
Quartile 2 356 233 890 252 M4 213 1,270 23.9
Quartile 3 385  28.1 936  27.0 435 223 1,319 253
Quartile 4 (highest) 389 259 1,013 283 463 23.4 1,533 28.6
% Energy from n-6
Quartile 1 432 255 798 175 15.19™ 762 37.2 1,318 21.9 48.017"
Quartile 2 369 227 877 230 471 24.1 1,249 235
Quartile 3 380 270 924 263 394 205 1,300 25.6
Quartile 4 (highest) 321 2438 1,024 33.1 333 182 1,474  29.0

n, unweighted frequency; W %, weighted percent
1) bereavement, divorce and separation
"p <005 “p<001, "p<0.001

Bl W R SOl 0R Yot (<0.001). FAS  HUT (p<0.001), ool Fol ojre} ILDL-2|
A%, Ao TLDL-ZU AU SRS G40 FAE  AHEUE §Rok) foi AuAe Atk AL
of 43I%E BIGHAY FYE 8% Wk FOHOE 59 A9, dAL NLDL-FHAEBHZ G Hl
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£0] 51.0%= B-FHEAe] B2l 33.6%E Tt {25k
EUAL (p<0.001), 9A= JLLDL-ZH2EHEE S F84
O] H[uk&o] 45.0%= BI-FHEALY] BWREQl 21.2% K ek
oJsHAl EUTt (p <0.001).

geskE ouA AH HEe A, "uelA BE 1
LDL-ZH AHEEF FEA7F vl 2ot 65% 23}
AHA g B3, HA 3 (55~65%) D 55% ik
AFAF HEE wol, &8k olvA] A Bled
LDL-ZHAHEES e gt Aol Al (p<
0.001). Ao o] A3 Bl&-S oA B, {84
7¢ vl ato] vl Bl (30% 23 AFA HES
W1, 15% ek A3AF HEE ok A o|A] A3 ]
&7 JLDL-ZHAHEES 7= % Aol §
AT (p <0.001). EZSFAYARS] o 2] A3 H]&-2 F o
A B, °tﬂ?<}7} H]fr Aol Hlsf Atk (10% =)
AFAF HlE-E 2L, 7% wgk AAFHA BlES o Eok 2
AL ol | A A5 W&t ALDL-ZHAHEES &

B oolst dAibalo] At (p<0.001). n-3 A|HFALS]

ovqA] A3 vl&e] -, oAl A= ILDL-Z&| AH =
FF AL ¥R ] n-3 XIHV\PJ vzl A
7 Hlgo] 7 A& sk Q1) Ml&E H =1L, 4 (Q4)9]
H]-&-2 t] o}, n-3 A|HFARSY of U] AF ‘ﬂl:—‘:’fj’—} JLDL-
U AEHEES e AT dabdol it (p <0.001).
Wb, FApol A= n-3 ARPAF o U x| AF W&} JILDL-
ZHAHEE S = St dadol figdeh n-6 X
Abe|A] A3 Bl A, duolA 5 JILDL-E|

H28= 9827} uj88x} EE]— n-6 AAE o R] A3

Hlgo| 7P 22 5F (Q) &2 o &L, AP (Q4) H&
L ¢ Yo}, n-6 AHAF ol | *éH H]&} JILDL-Z7
2HEES 5 e dadel sl (p<0.001).

Efet TLDL-SYAHELES L4 oo

A7eE| et JILDL-EE| AEHEE S WA S e] w

Table 4. Complex samples multiple logistic regression results: odds ratio of high LDL-cholesterol according to health behaviors

Male" Female?
o (n = 5,939) (n=7,902)
Characterstics Model 1 Model 2 Model 1 Model 2
ORY (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% ClI)
Smoking
Ex and non-smokers Reference Reference Reference Reference
Current smokers 1.33 (1.14 ~ 1.56)" 1.66 (1.40 ~ 1.99) 1.05 (0.77 ~ 1.43) 1.73 (1.19 ~ 2.52)"
Body mass index (kg/m?)
<25 Reference Reference Reference Reference

>25
% Energy from carbohydrate

< 55 Reference Reference Reference Reference

55 ~ 65 1.30 (0.98 ~ 1.72) 1.30 (0.94 ~ 1.79) 1.18 (0.86 ~ 1.61) 1.09 (0.77 ~ 1.54)

> 65 1.60 (1.16 ~ 2.20)" 1.42 (0.99 ~ 2.03) 1.52 (1.08 ~ 2.15)" 1.06 (0.72 ~ 1.55)
% Energy from fat

> 30 Reference Reference Reference Reference

15~ 30 1.27 (0.92 ~ 1.76) 1.03 (0.73 ~ 1.46) 1.30 (0.95 ~ 1.77) 1.07 (0.75 ~ 1.54)

<15 1.83 (1.22 ~ 2.73)" 1.12 (0.72 ~ 1.72) 255 (1.76 ~ 3.71)"" 1.12 (0.72 ~ 1.74)
% Energy from n-3

Quartilel Reference Reference Reference Reference

Quoartile2 0.96 (0.77 ~ 1.21) 0.98 (0.76 ~ 1.26) 0.76 (0.64 ~ 0.91)" 0.77 (0.62 ~ 0.96)"

Quartile3 1.14 (0.93 ~ 1.40) 1.08 (0.84 ~ 1.38) 0.82 (0.67 ~ 1.00)" 0.73 (0.56 ~ 0.94)"

Quartiled (highest)
% Energy from n-6

2.00 (1.74 ~ 2.31)™"

1.15 (0.91 ~ 1.45)

1.95 (1.64 ~ 2.31)™"

0.94 (0.71 ~ 1.23)

2.74 (2.41 ~311)"

0.94 (0.76 ~ 1.16)

1.63 (1.39 ~ 1.90)™

0.67 (0.51 ~0.87)"

Quartilel Reference Reference Reference Reference

Quartile2 0.76 (0.61 ~ 0.95)* 0.82 (0.63 ~ 1.07) 0.89 (0.74 ~ 1.08) 1.09 (0.87 ~ 1.37)
Quartiled 0.97 (0.75 ~ 1.2¢) 1.17 (0.87 ~ 1.58) 0.99 (0.80 ~ 1.24) 1.22 (0.93 ~ 1.60)
Quartiled (highest) 0.85 (0.63 ~ 1.14) 1.07 (0.75 ~ 1.52) 1.00 (0.75 ~ 1.33) 1.24 (0.88 ~ 1.74)

1) Model 1. unadjusted, Model 2: adjusted for age (continuous), education, marital status, stroke, myocardial infarction or angina,
diabetes mellitus  2) Model 1: unadjusted, Model 2: adjusted for age (continuous), marital status, stroke, myocardial infarction or angina,

diabetes mellitus ~ 3) odds ratio
"p<0.05 “p<001, p<0.00
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