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Isolated low high-density lipoprotein cholesterolemia is independently related
to insulin resistance among Korean adults: Using Korean National Health and

Nutrition Examination Survey data (2008~2011)

Eun-Joon Lee, Do-Hyun Kim, Jee-Yon Lee’, Duk-Chul Lee’

Department of Family Medicine, Severance Hospital, Yonsei University College of Medicine

Background: Low high-density lipoprotein cholesterol (HDL-C) is an independent risk factor for cardiovascular disease and one of the components of metabolic syndrome. In Korea, low
HDL-Chas the biggest proportion in all kinds ofis the most prevalent type of dyslipidemia and sustains high prevalence with increasing prevalence of metabolic syndromeis becoming
more prevalent as rates of metabolic syndrome increase. Recent large-scale population study studies suggests that isolated low HDL-C s also associated with an increased risk of

coronary heart disease.

Methods: 24,499 participants aged 19 years and older from who participated in the Korean National Health and Nutrition Examination Survey (KNHANES) during between 2008~2011
were included in this study, excluding lipid-lowering drug users, cardio-cerebrovascular patients and cancer patients. Low HDL-C was defined by serum HDL-C <40mg/dL in men and
<50mg/dL in women. Subjects were divided into 3 groups according to lipid levels and analysis of covariance was used to explore the differences of in fasting glucose, HbA1c, fasting
insulin and insulin resistance among between groups. Association between lipid levels and insulin resistance was analyzed by multiple logistic regression analysis.

Results: The odds ratio for diabetes mellitus for isolated low HDL-C was 1.31 (95% Cl 1.12~1.54). The three HDL-C groups showed statistically significant differences in insulin resistance,
fasting insulin, fasting glucose and HbA1c (P<0.01). Isolated low HDL-C was independently associated with increased insulin resistance risk (00dds ratio 1.38 [95% (1 1.23~1.56]).

Conclusion: Isolated low HDL-C with an independent association with insulin resistance should be screened for and managed to prevent progression to cardiovascular disease or

metabolic syndrome.
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Table 1. Characteristics between participants according to high density lipoprotein cholesterol level

S,

S7teke P
2], HbAlc, HOMA—IR T3 A4
214 AHDL-C+, E3H4d AHDL-C-9] Z=Atis %713}
O 7 A wHtol| AA O FolRt AfolE HeIrkP 0.01).

ok, 44k HDL-C8%
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594 AHDL-C9J

el
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among Korean adults: Using Korean National Health and Nutrition Examination Survey data (2008-2011)

31814 AHDL-C3} o) BAE vhsl7] el <
o, Y, 2%, BB, A, 18

[e}
1135023 (P

“ﬁ\_(q) 577 £0.03, 6.07 = 0.04, 6.44 = 0.07
= (mlIU/mL)}Z 9.76 +0.09, 10.67 +0.18,
<0.01), HOMA—IR2- 225 +0.03, 2.68 + 0.05,

2.93+0.08 (P<0.01)2 Al o Zoll F-2Jgt 2jo] & H3ict,

3. HDL-C a&E0 2 Ql&d! Mad, Pl I8

oy, A B4 5 HDL-C 10| uE @i erj A
AHDL-C, #3-4] AIHDL-CollA] 212} 1,40(95% CI 1.21~1.61),
2.31(95% CI 1.97~2.71)2 %7151tk 54, o, %Od%EH,

HDL-C level
Variable Normal Isolated Low HDL-C + P value’
HDL-C low HDL-C' High LDL-C
and/or high TG
Subject numbers 17215 4945 2339
Demographic characteristics
Age(years) 42.55+0.18 47.04+0.32 50.95+0.39 <0.01
Gender(n, %)
Male 8438(49.0) 1235(25.0) 975(41.7) <0.01
Female 8777(51.0) 3710(75.0) 1364(58.3)
Alcohol use(n, %)
None 3817(22.5) 1894(38.9) 873(37.7) <0.01
=1/week 8706(51.2) 2510(51.5) 1014(43.7) ’
> 1/week 4467(26.3) 467(9.6) 431(18.6)
Exercise status(n, %) 9143(53.8) 2406(49.5) 1111(48.0) <0.01
k' 0
S”;‘in'zg(n' %) 9248(54.2) 3494(71 6) 1297(55.8)
Past 3660(21.5) 698(14.3) 401(17.3) <0.01
4148(24.3) 687(14.1) 625(26.9)
Current
Total caloric intake(kcal) 2059.96+10.41 1801.69%15.58 1918.80£24.52 <0.01
Total fat intake(g) 43.66+0.38 34.36+0.59 35.24+0.83
Socioeconomic characteristics
Living place(n, %
"’L';f);na:f;;" 6) 13390(77.8) 3638(73.6) 1691(72.3) <001
3825(22.2) 1307(26.4) 648(27.7) ’
Rural area
Education level(n, %
109 s
;graduate middle sc:/ool 1776(10.4) 566(11.6) 300012.9) <0.01
;gra e, 6292(37.0) 1497(30.7) 654(28.2) :
=9 o 5393(31.7) 1126(23.1) 441(19.0)
>graduate college
Household %
‘zﬁ (273'; i’srgf(”' b) 2874(17.1) 1203(24.7) 627(27.4)

. 4239(25.0) 1243(25.5) 598(25.0)
Low-medium(733-1429 USD) <0.01
Medium-high(1429-2381 USD) 4831(28.5) 1282(26.3) 572(21.5)

© 4989(29.5) 1139(23.4) 491(21.5)

High(>2380.95 USD)
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HDL-C level
Variable Normal Isolated Low HDL-C + P value®
HDL-C low HDL-C’ High LDL-C
and/or high TG
Ms;:::rlizzatus(n, %) 14198(82.5) 4459(90.2) 2199(94.1) <0.01
Unmarried 3009(17.5) 484(9.8) 137(59) :

Clinical characteristics

Hypertension(n, %) 2172(12.7) 995(20.3) 621(26.7) <0.01
Diabetes(n, %) 701(4.1) 400(8.1) 253(10.8) <0.01
Metabolic parameters

BMl(kg/m?) 23.21+£0.03 24.07+0.06 25.53+£0.08 <0.01
WC(cm) 79.83+0.12 81.74+£0.18 87.13£0.23 <0.01
SBP(mmHg) 116.59+0.18 116.40+0.31 123.79+0.43 <0.01
DBP(mmHag) 76.68+0.13 74.84+0.20 80.19+£0.29 <0.01
Fasting glucose(mg/dL) 94.95+0.19 96.59+0.35 106.47+0.74 <0.01
Insulin(mIU/mL) 9.65+0.07 10.94+£0.16 12.54+£0.26 <0.01
HbA1c(%) 5.84+£0.02 6.02+0.04 6.63+0.07 <0.01
HOMA-IR 2.31+0.21 2.68+0.46 3.38+0.10 <0.01

Data are presented as meanztstandard error or proportion (%).

“ P values for continuous variables were calculated by ANOVA test using generalized linear model and P values for nominal variables were calculated by chi-square test.
" Low HDL-C in the absence of a high LDL-C or high TG level.

Low HDL-C: HDL-C<40mg/dL for males and HDL-C{50mg/dL for females.

High LDL-C: LDL-C>160mg/dL, High TG: TG>200mg/dL

Figure 1. Insulin resistance according to HDL-C groups by ANCOVA analysis
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Number 1, 2 and 3 of transverse axis mean normal HDL-C, isolated low HDL-C and combined low HDL-C, respectively. Data are presented as meantstandard error.

Data were adjusted for age, gender, alcohol status, smoking status, exercise status, total calorie intake, living place, education level, household income, marital status,
body mass index and SBP.

Mean value of HOMA-IR was 2.25+0.03 for normal HDL-C, 2.68+0.05 for isolated low HDL-C, and 2.93+0.08 for combined low HDL-C(P<0.01). Mean values of fasting
insulin for the three HDL-C groups were 9.76+0.09, 10.67+0.18, and 11.35+0.23, respectively(P<0.01). Mean values of fasting glucose were 95.06+0.27, 98.48+0.41,
and 102.94+0.82, respectively(P<0.01). And mean values of HbA1c were 5.77+0.03, 6.07+0.04, and 6.44+0.07, respectively(P<0.01).
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Table 2. Results of multiple logistic regressions for the presence of
diabetes mellitus according to the HDL-C level(weighted data)

Eun-Joon Lee, et al. Isolated low high-density lipoprotein cholesterolemia is independently related to insulin resistance
among Korean adults: Using Korean National Health and Nutrition Examination Survey data (2008-2011)

Table 3. Results of multiple logistic regressions for the presence of
insulin resistance according to the HDL-C level(weighted data)

HDL-C
Normal Isolated LOYV APLC
HDL-C low HDL-C' aalnnfRiaG
and/or high TG
Diabetes mellitus
Model 1° 1.00 1.54(1.12~1.79) 2.64(1.87~2.98)
Model 2° 1.00 1.40(1.21~1.61) 2.31(1.97~2.71)
Model 3¢ 1.00 1.22(1.15~1.42) 1.84(1.56~2.18)
Model 4° 1.00 1.31(1.12~1.54) 1.85(1.54~2.21)

HDL-C
Normal Isolated +L<:|\i/;: I[_)SLCC
_ Nau
HDL-C alallee and/or high TG
HOMA-IR

Model 1° 1.00 1.79(1.67~1.98) 3.34(2.99~4.10)
Model 2° 1.00 1.66(1.49~1.85) 3.24(2.87~3.66)
Model 3¢ 1.00 1.33(1.18~1.49) 2.25(1.97~2.55)
Model 4° 1.00 1.38(1.23~1.56) 2.20(1.91~2.54)

Data are presented as Odds ratios and 95% confidence intervals in parentheses

* Unadjusted

® Adjusted for age and gender

© Adjusted for age, gender, exercise status, smoking status, alcohol use status
and BMI.

4 Age, gender, alcohol status, smoking status, exercise status, total calorie intake,
living place, education level, household income, marital status, body mass
index, SBP.

Odds ratios and 95% confidence intervals were calculated using multiple logistic

regression.

Diabetes mellitus: current oral hypoglycemic agent users or fasting glucose>

126mg/dL or HbA1c>6.5%

" Low HDL-C in the absence of a high LDL-C or high TG level.

Low HDL-C: HDL-C<40mg/dL for males and HDL-C<50mg/dL for females.

High LDL-C: LDL-C>160mg/dL, High TG: TG>200mg/dL

BMI, S, Al asde, 79, 223H, 7571
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Data are presented as Odds ratios and 95% confidence intervals in parentheses

? Unadjusted

® Adjusted for age and gender

“ Adjusted for age, gender, exercise status, smoking status, alcohol use status
and BMI.

9 Age, gender, alcohol status, smoking status, exercise status, total calorie intake,
living place, education level, household income, marital status, body mass
index, SBP.

Odds ratios and 95% confidence intervals were calculated using multiple logistic

regression.

" Low HDL-C in the absence of a high LDL-C or high TG level.

Low HDL-C: HDL-C<40mg/dL for males and HDL-C<50mg/dL for females.

High LDL-C: LDL-C>160mg/dL, High TG: TG>200mg/dL
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