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Abstract

Background: Insulin resistance (IR) reduces reactivity of the target organ to blood insulin. Researchers have
attempted to evaluate IR using various serum lipid concentration ratios. We aimed to determine the most strongly
IR-predictive lipid profile ratios for each sex by studying associations between lipid concentration ratios and IR using
data from the fifth Korea National Health and Nutrition Examination Survey (KNHANES V-1) 2010.

Methods: Overall, 8958 individuals participated in health interview and examination surveys. Among them, 1910
individuals who completed physical examinations and 8-h fasting blood tests and were older than 20 years of age
were enrolled (929 men and 981 women). The lipid-ratio-related study outcomes were the low-density lipoprotein
cholesterol/high-density lipoprotein cholesterol (LDL-C/HDL-Q), triglyceride (TG)/HDL-C, and non-HDL-C (LDL-C +
TG/5)/HDL-C ratios. We divided subjects into 4 groups according to lipid profile ratio quartiles for a comparison of
homeostasis model assessment (HOMA)-IR values. Regression analyses were performed after adjusting for the
confounding factors of age, body mass index, and diabetes mellitus history.

Results: HOMA-IR values tended to increase significantly along with LDL-C/HDL-C, TG/HDL-C, and non-HDL-C/HDL-C
ratios in both sexes. In men, multiple linear regression analyses showed that after adjusting for confounding factors, a
significant positive association remained only with the LDL-C/HDL-C ratio (p = 0.0238, R? = 0.3605, root mean squared
error [MSE] =0.3512). In women, multiple linear regression analyses showed that after adjusting for confounding factors,
significant positive associations remained with the LDL-C/HDL-C (p < 0.0001, R-square = 0.2329, root MSE = 0.3776),
TG/HDL-C (p=0.0001, R* = 0.2373, root MSE = 0.3766), and non-HDL-C/HDL-C ratios (p < 0.0001, R> = 0.2456, root

MSE = 0.3745).

Conclusion: The LDL-C/HDL-C ratio in men and LDL-C/HDL-C, TG/HDL-C, and non-HDL-C/HDL-C ratios in women might
be clinically significant predictors of IR in healthy Korean adults. However, additional large-scale studies are required to
confirm these findings.
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Introduction

Insulin resistance (IR) is a condition in which the reactivity
of a target organ to blood insulin is reduced, and is known
to be the strongest predictor of type 2 diabetes mellitus oc-
currence [1]. IR is considered a core causal factor of hyper-
tension, obesity, coronary artery disease, dyslipidemia, and
metabolic syndrome [2] and is therefore actively studied
worldwide.

IR can result from various genetic or acquired causes, in-
cluding obesity, body fat distribution, reduced physical ac-
tivity, malnutrition at birth, aging, pregnancy, drug use,
chronic hyperglycemia, mitochondrial malfunction, inflam-
mation, and stress [3—7]. In 1985, Matthews et al. first
described the homeostasis model assessment for IR
(HOMA-IR) as a useful and accurate method for IR
quantification [8]. Since then, several clinicians have
researched these data and found HOMA-IR to be a reli-
able marker of IR [9, 10].

Recently, researchers have actively attempted to evalu-
ate IR using ratios of various serum lipid concentration
levels, such as the total cholesterol/high-density lipopro-
tein cholesterol (HDL-C), low-density lipoprotein chol-
esterol (LDL-C)/HDL-C, and triglyceride (TG)/HDL-C
ratios [11-14]. In addition, previous studies have sug-
gested independent associations between IR and the
LDL-C/HDL-C [13], TG/HDL-C, and total cholesterol
(TC)/HDL-C ratios [11, 12, 14].

The serum concentrations of lipids differ according to
sex [15, 16]. However, previous studies have evaluated
data without distinguishing male and female subjects.
We hypothesized that the strongest predictors of IR
might differ between men and women. In the present
study, we determined which lipid profile ratio served as
the strongest IR predictive index for each sex by study-
ing the associations between lipid profile ratios (e.g.,
LDL-C/HDL-C, TG/HDL-C, and non-HDL-C/HDL-C)
and IR in Korean adults randomly selected from the
Korea National Health and Nutrition Examination Sur-
vey (KNHANES) 2010.

Methods

Subjects and data collection

This study analyzed data from the fifth KNHANES
(KNHANES V-1), a cross-sectional and nationally represen-
tative survey conducted by the Division of Chronic Disease
Surveillance of the Korean Center for Disease Control and
Prevention. KNHANES V-1 comprised 4 different surveys
designed to evaluate the general health and nutrition status
of the Korean population; these included a health interview
survey, health behavior survey, health examination survey,
and nutrition survey. During KNHANES V-1 2010, 8958 in-
dividuals participated in the health interview and health
examination surveys. Among them, 1910 people older than
20 years of age who completed physical examinations and
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8-h fasting blood tests were selected for the present study
(929 men, 981 women). Subjects with missing data were
excluded.

Health interviews and physical examinations were con-
ducted at mobile exam centers, and nutrition surveys were
conducted during visits to subjects’ households. Regarding
drinking, the subjects were asked if they had not drunk any
alcohol throughout their lives or if they had drunk at least 1
glass per month during the previous 1-year period. Regard-
ing exercise, the subjects were asked to answer whether or
not they had performed at least 3 sessions of very intense
physical activity per week for 20 min or more per session or
whether they had performed at least 5 sessions of moderate
physical activity per week for 30 min or more per session.

Physical measurements

Body mass index (BMI) was calculated by dividing the
body weight (kg) by the height squared (m?). Waist cir-
cumference was measured during normal breathing at the
center point between the lowest rib and pelvic iliac crest.
Blood pressure was measured after the subjects had been
seated for a 10-min rest period. Three systolic and dia-
stolic blood pressure readings were recorded with a 5-min
interval, and the average value was used for analysis.

Anthropometric and laboratory parameter measurements
Plasma glucose and insulin levels after fasting for 8 h or
more, as well as total cholesterol, TG, HDL-C, and LDL-C
levels, were measured using a Hitachi Automatic Analyzer
7600 (Hitachi, Ltd.,, Tokyo, Japan). Glycated hemoglobin
levels were measured using an HLC-723G7 auto analyzer
(Tosoh Corporation, Minato, Japan). Blood samples were
centrifuged, refrigerated at the examination site, and trans-
ferred in iceboxes to a central laboratory in Seoul on the
day of collection.

IR index

The IR index was calculated using the relatively simple and
highly validated homeostasis model assessment (HOMA)-
IR [8] as follows:

HOMA-IR = glucose (mg/dL)
x insulin (uIU/mL)/405

Statistical analysis

All analyses were performed separately for each sex. The
KNHANES V-1 database sample used in this study was
extracted via stratified, clustered, and systematic sampling.
We considered strata, clusters, and weights in the statis-
tical analysis. The SURVEYMEANS procedure was used
to calculate averages and ratios, and the SURVEYREG and
SURVEYFREQ procedures were used in the association
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analyses of continuous and variables,
respectively.

We used the LDL-C/HDL-C, TG/HDL-C, and non-
HDL-C  (LDL+ TG/5)/HDL-C  ratios as lipid
concentration-ratio-related outcomes in the present
study. We divided subjects into 4 groups according to
lipid profile ratio quartiles to allow comparisons of
HOMA-IR values. In the regression analysis, we adjusted
for the confounding factors of age, BMI, waist circum-
ference, and medical history of diabetes mellitus; Log
(HOMA-IR) values were used because of the abnormal
distribution of HOMA-IR values.

All statistical analyses were performed using SAS ver-
sion 9.2 (SAS Institute, Cary, NC, USA), and significance
was defined as a p-value < 0.05.

This study protocol conforms to the ethical guidelines
of the 1975 Declaration of Helsinki as reflected in a
priori approval by the Korea Centers for Disease Control
and Prevention institutional review board in Korea (No.
2010-02CON-21-C).

categorical

Results

Baseline characteristics

The mean ages of the male and female subjects were
40.80 (95 % confidence interval (CI), 39.79-41.80) and
4145 (95 % CI, 40.63-42.26) years, respectively. The
mean LDL-C/HDL-C ratios were 2.40 (95 % CI, 2.33—
2.46) for men and 2.04 (95 % CI, 1.99-2.09) for women.
The mean TG/HDL-C ratios were 3.69 (95 % CI, 3.20-
4.18) for men and 2.06 (95 % CI, 1.95-2.17) for women.
The mean non-HDL-C/HDL-C ratios were 6.09 (95 %
CI, 5.58-6.59) for men and 4.10 (95 % CI, 3.95-4.24) for
women. The mean HOMA-IR values were 2.58 (95 %
CI, 2.44-2.71) for men and 2.52 (95 % CI, 2.39-2.64) for
women. There were significant differences between men
and women in terms of smoking status, alcohol con-
sumption, and physical activity. These results suggest
that the men and women enrolled in this study experi-
enced different lifestyles, with considerable influences on
serum cholesterol levels [17, 18] (Table 1).

Mean comparison of HOMA-IR values among LDL-C/HDL-
C, TG/HDL-C, and non-HDL-C/HDL-C ratio quartile groups
We divided the subjects into sets of 4 quartile groups ac-
cording to the LDL-C/HDL-C ratio (first, second, third,
and fourth quartile groups:<1.64000, 1.64000-2.15895,
2.15895-2.78788, and > 2.78788, respectively), TG/HDL-
C ratio (first, second, third, and fourth quartile
groups:<1.25581, 1.25581-2.04302, 2.04302-3.50000,
and > 3.50000, respectively), and non-HDL-C/HDL-C ra-
tio (first, second, third, and fourth quartile
groups:<3.07042, 3.07042-4.28846, 4.28846-6.31818,
and > 6.31818, respectively) (Table 2).

Page 3 of 7

Statistically significant differences were observed
within each sex among all 3 sets of quartile groups
(mean LDL-C/HDL-C, TG/HDL-C, and non-HDL-C/
HDL-C ratios; p-values were obtained via the SURVEY-
MEANS procedure). In both sexes, HOMA-IR values
tended to increase as the LDL-C/HDL-C, TG/HDL-C,
and non-HDL-C/HDL-C ratios increased.

Multiple linear regression model of log transformed
HOMA-IR values in men

Table 3 lists the results of analytical evaluations of the
associations of individual lipid measure ratios (LDL-C/
HDL-C ratio, TG/HDL-C ratio and non-HDL-C/HDL-C
ratio) with HOMA-IR according to a multiple linear re-
gression test. In men, multiple linear regression analyses
revealed that after adjusting for the confounding factors
of age, BMI, and medical history of diabetes mellitus, a
significant positive association was only observed with
the LDL-C/HDL-C ratio (p-value = 0.0238, adjusted R* =
0.3588, root mean square error [MSE] =0.3512).

Multiple linear regression model of log transformed
HOMA-IR values in women

In women, multiple linear regression analyses showed
that after adjusting for the confounding factors of age,
BMI, and medical history of diabetes mellitus, significant
positive associations were observed with the LDL-C/
HDL-C ratio (p-value <0.0001, adjusted R* = 0.2309, root
MSE =0.3776), TG/HDL-C ratio (p-value =0.0001, ad-
justed R*=0.2353, root MSE = 0.3766), and non-HDL-
C/HDL-C ratio (p-value <0.0001, adjusted R*=0.2437,
root MSE = 0.3745) (Table 3).

Discussion

This study was performed to evaluate sex-based associa-
tions between lipid concentration ratios (e.g., LDL-C/
HDL-C, TG/HDL-C, and non-HDL-C/HDL-C) and
HOMA-IR values in order to determine the strongest
predictor of IR in each sex. According to the results,
only the LDL-C/HDL-C ratio was significantly and posi-
tively associated with HOMA-IR values in men. On the
other hand, the LDL-C/HDL-C (p-value <0.0001, ad-
justed R*=0.2309, root MSE =0.3776), TG/HDL-C (p-
value = 0.0001, adjusted R* = 0.2353, root MSE = 0.3766),
and non-HDL-C/HDL-C ratios (p-value <0.0001, ad-
justed R*=0.2437, root MSE = 0.3745) were all signifi-
cantly and positively associated with HOMA-IR values
in women.

In most cases, patients with IR have hypertriglyc-
eridemia and low HDL-C levels because insulin affects
the metabolism of very low-density lipoprotein choles-
terol (VLDL-C) and HDL-C [19]. Systemically circulat-
ing insulin inhibits the secretion of VLDL-C and
stimulates the activation of lipoprotein lipase (LPL).
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Table 1 Baseline characteristics

Men Women p-value
N Mean Lower Cl. Upper ClI. N Mean Lower ClI. Upper ClI.
Age (years) 929 40.80 39.79 41.80 981 4145 4063 4226 02137
Height (cm) 929 171.50 170.93 172.07 981 15840 157.95 158.85 <0.0001
Weight (kg) 929 7130 70.38 72.22 981 57.75 57.04 5847 <0.0001
BMI (kg/m?) 929 24.19 23.94 2444 981 2307 22.75 2339 <0.0001
Waist Circumference (cm) 922 84.08 8338 84.77 972 76.82 76.01 77.63 <0.0001
HDL-C (mg/dL) 929 49.90 4891 50.89 981 56.77 55.85 57.70 <0.0001
LDL-C (mg/dL) 929 11293 110.56 115.29 981 109.53 107.04 112,01 0.0518
Total Cholesterol (mg/dL) 929 187.02 184.09 189.95 981 184.53 181.56 187.50 02129
TG (mg/dL) 929 15942 145.77 173.07 981 105.72 100.98 11046 <0.0001
LDL-C/HDL-C Ratio 929 240 233 246 981 204 1.99 2.09 <0.0001
TG/HDL-C Ratio 929 3.69 3.20 418 981 2.06 1.95 217 <0.0001
Non-HDL-C (mg/dL) 929 27235 258.69 286.00 981 21525 209.32 22117 <0.0001
Non-HDL-C/HDL-C Ratio 929 6.09 558 6.59 981 410 395 4.24 <0.0001
SBP (mmHg) 929 11859 1741 119.76 981 11261 11149 113.74 <0.0001
DBP (mmHg) 929 77.65 76.65 78.66 981 71.87 71.11 72.64 <0.0001
Fasting Glucose (mg/dL) 929 9867 96.33 101.01 981 93.31 92.11 94.52 <0.0001
Fasting Insulin (ulU/mL) 929 10.46 10.00 1091 981 10.69 1032 11.06 04121
HOMA-IR 929 2.58 244 271 981 252 2.39 264 0.5048
N % Lower ClI. Upper ClI. N % Lower ClI. Upper ClI.
Hypertension 03511
No 729 84.48 82.10 86.85 796 85.92 83.96 87.88
Yes 190 15.52 13.15 17.90 180 14.08 12.12 16.04
Hyperlipidemia 09149
No 833 92,51 90.47 94.55 867 92.63 90.97 94.30
Yes 85 749 545 9.53 109 737 5.70 9.03
Diabetes 0.1617
No 842 93.53 91.79 95.27 920 95.22 93.69 96.75
Yes 76 6.47 473 8.21 56 4.78 325 6.31
Smoking <0.0001
No 496 50.66 46.71 54.62 928 94.58 92.81 96.35
Yes 426 4934 4538 53.30 50 542 365 7.19
Alcohol Use <0.0001
No 192 20.59 1748 23.69 587 55.83 51.53 60.12
Yes 722 7941 7631 82.52 384 44.17 39.88 4847
Exercise: high <0.0001
No 730 7747 7401 80.93 855 87.11 84.29 89.94
Yes 191 22.53 19.07 26.00 121 12.89 10.06 15.71
Exercise: mid 0.0798
No 817 87.19 84.46 89.93 876 90.01 87.86 9217
Yes 105 12.81 10.07 15.54 100 9.99 7.83 12.14

p-values were calculated using the SURVEYMEANS (for continuous values) and SURVEYFREQ procedures (for categorical values)
BMI Body mass index, LDL-C Low-density lipoprotein cholesterol, HDL-C High-density lipoprotein cholesterol, SBP Systolic blood pressure, DBP Diastolic blood
pressure, HOMA-IR Homeostasis model assessment of insulin resistance, C.I. Confidence interval



Byun et al. Diabetology & Metabolic Syndrome (2015) 7:59

Page 5 of 7

Table 2 Mean comparison of HOMA-IR values among LDL-C/HDL-C, TG/HDL-C, and non-HDL-C/HDL-C ratio quartile groups

(A) Men 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile p-value
LDL-C/HDL-C*? N =183 N =210 N =251 N =285
Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower Cl Upper Cl
HOMA-IR 223 209 237 251 208 294 254 234 2.74 290 267 3.14 <0.0001
Log HOMA-R) 072 066 0.79 078 069 0.87 083 077 0.90 095 089 1.02 <0.0001
TG/HDL-C° N =137 N = 200 N =257 N =335
Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower ClI Upper CI Mean Lower Cl Upper Cl
HOMA-IR 199 180 2.17 229 210 248 246 226 267 313 283 343 <0.0001
Log (HOMA-IR) 063 056 0.70 0.74 068 0.81 080 0.73 0.86 102 097 1.08 <0.0001
Non-HDL-C/HDL-C N = 146 N =204 N =241 N =338
Mean Lower CI Upper CI Mean Lower C| Upper CI Mean Lower ClI Upper CI Mean Lower Cl Upper Cl
HOMA-IR 199 182 2.17 223 207 240 259 238 2.81 308 277 340 <0.0001
Log (HOMA-IR) 062 055 0.69 073 067 0.79 085 078 091 1.00 094 1.07 <0.0001
(B) Women 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile p-value
LDL-C/HDL-C? N = 294 N = 268 N =228 N =191
Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower Cl Upper CI Mean Lower Cl Upper Cl
HOMA-IR 214 200 228 237 221 2.54 256 238 2.74 344 290 397 <0.0001
Log (HOMA-R) 069 063 0.75 078 072 0.84 086 079 092 106 097 1.15 <0.0001
TG/HDL-C* N =341 N =277 N =220 N=143
Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower Cl Upper Cl
HOMA-IR 223 203 244 228 216 241 264 245 283 361 3.0 413 <0.0001
Log (HOMA-IR) 0.70 065 0.76 075 070 0.81 087 080 0.94 116 107 1.25 <0.0001
non-HDL-C/HDL-CT N = 332 N =275 N =233 N=141
Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower CI Upper CI Mean Lower CI Upper Cl
HOMA-IR 215 200 230 229 217 241 277 244 3.09 364 3.0 4.18 <0.0001
Log HOMA-R) 069 063 0.75 076 071 081 089 082 0.96 116 1.06 1.26 <0.0001

p-values were obtained via the SURVEYMEANS procedure
LDL-C Low-density lipoprotein cholesterol, HDL-C High-density lipoprotein cholesterol, TG Triglyceride, HOMA-IR Homeostasis model assessment of insulin resist-

ance, C.I. Confidence interval

#1st quartile group (<1.64000), 2nd quartile group (1.64000-2.15895), 3rd quartile group (2.15895-2.78788), 4th quartile group (>2.78788)
P1st quartile group (<1.25581), 2nd quartile group (1.25581-2.04302), 3rd quartile group (2.04302-3.50000), 4th quartile group (>3.50000)
“1st quartile group (<174), 2nd quartile group (174-223), 3rd quartile group (223-291), 4th quartile group (>291)

91st quartile group (<1.64000), 2nd quartile group (1.64000-2.15895), 3rd quartile group (2.15895-2.78788), 4th quartile group (>2.78788)
€1st quartile group (<1.25581), 2nd quartile group (1.25581-2.04302), 3rd quartile group (2.04302-3.50000), 4th quartile group (>3.50000)
fIst quartile group (<3.07042), 2nd quartile group (3.07042-4.28846), 3rd quartile group (4.28846-6.31818), 4th quartile group (>6.31818)

However, if IR occurs, more TG is synthesized in the
liver, thus increasing apolipoprotein B levels via in-
creased fat generation, increasing VLDL-C secretion,
and decreasing the concentration and activity of LPL in
peripheral tissues, especially adipose tissue. Ultimately,
the decrease in HDL-C levels occurs as a secondary
process following an increase in TG [20].

Many previous studies have suggested various lipid ra-
tios as simple and useful parameters for determining IR.
For example, when TG levels and TG/HDL-C ratios
were compared and analyzed in 50 Caucasian Ameri-
cans, the areas under the receiver-operating characteris-
tic curves (AUCs) were 0.763 and 0.770, respectively,
suggesting that the TG/HDL-C ratio was a significant
predictor of IR. However, the significance of this ratio

was low among African-Americans [11]. In another study
in which the TG/HDL-C and total cholesterol/HDL-C ra-
tios were compared in 2,014 patients, the TG/HDL-C ratio
was reported to be an imperfect but statistically significant
(AUC = 0.745, p-value < 0.001) predictor of the risks of IR
and coronary artery disease [12]. According to a recent ana-
lysis of 1,393 Japanese subjects, the LDL-C/HDL-C ratio
was found to be a significant predictor of IR among non-
obese subjects (AUC = 0.74, p-value < 0.001), with a cut-off
value of 2.14 [13]. Therefore, the best lipid profile ratio for
predicting IR remains controversial.

We focused on sex-based differences to determine the
most IR-predictive lipid profile ratios. One previous study
suggested that women and men have significantly different
lipid, apoprotein, and lipoprotein values (lower BMI, TG,



Byun et al. Diabetology & Metabolic Syndrome (2015) 7:59

Page 6 of 7

Table 3 Results of the multiple linear regression model for log transformed HOMA-IR

Men Women
Estimate Standard error p-value Adjusted R?>  Root MSE Estimate Standard error p-value Adjusted R?>  Root MSE
Model with LDL- 0.3588 03512 0.2309 03776
C/HDL-C
Age —0.0010 0.0012 03953 —0.0027 0.0013 0.0451
BMI 0.0429  0.0086 <0.0001 0.0247  0.0100 0.0149
Waist 0.0101 0.0028 0.0007 0.0066  0.0039 0.0919
Circumference
Diabetes® 03911 0.0621 <0.0001 03578  0.1014 0.0005
LDL-C/HDL-C 0.0383 00168 0.0238 0.1015  0.0242 <0.0001
Ratio
Model with TG/ 0.3641 0.3497 02353 03766
HDL-C
Age -0.0010 0.0013 04126 —-0.0025 0.0013 0.0529
BMI 00445  0.0083 <0.0001 00256 0.0101 0010
Waist 00097  0.0029 0.0009 00065  0.0042 0.1206
Circumference
Diabetes® 03868  0.0635 <0.0001 03415 0.0998 0.0008
TG/HDL-C Ratio  0.0086  0.0070 02222 0.0485 00124 0.0001
Model with non- 0.3662 0.3491 0.2437 03745
HDL-C/HDL-C
Age -0.0011 0.0013 0.3690 —-0.0030 0.0013 0.0224
BMI 00439  0.0084 <0.0001 00242 00100 0.0164
Waist 0009  0.0029 0.0009 00060  0.0041 0.1421
Circumference
Diabetes® 03898  0.0632 <0.0001 03394 0.0969 0.0006
Non-HDL-C/ 00091  0.0069 0.1907 0.0448  0.0095 <0.0001
HDL-C Ratio

p-values were evaluated using the SURVEYMEANS procedure (LDL-C/HDL-C, TG/HDL-C, and non-HDL-C/HDL-C ratios were treated as continuous values)
R? Root-square, Root MSE Root mean squared error, HOMA-IR Homeostasis model assessment of insulin resistance, LDL-C/HDL-C Low-density lipoprotein
cholesterol/high-density lipoprotein cholesterol ratio, TG/HDL-C Triglyceride/high-density lipoprotein cholesterol ratio, non-HDL-C/HDL-C Non-high-density

lipoprotein cholesterol (LDL-C + triglyceride)/HDL-C ratio, BMI Body mass index
“Diabetes was defined as a medical history of diabetes mellitus

and total cholesterol/HDL-C ratio values and higher
HDL-C values in women vs. men) [21]. Another study also
suggested that women have higher apolipoproteinA-I pro-
duction rates, compared with men [22]. The results of the
present study support these previously reported differ-
ences (Table 3). In the present study, women had signifi-
cantly lower BMI and TG values and significantly higher
HDL-C values. Therefore, we performed a multiple re-
gression analysis of each lipid profile ratio in each sex.
The present study has the following strengths. In this
study, the best predictor of IR was examined in each
sex, an investigation that has not been previously re-
ported. Accordingly, only the LDL-C/HDL-C ratio was
found to be significantly associated with HOMA-IR
values in men, whereas a regression model revealed that
the LDL-C/HDL-C, TG/HDL-C, non-HDL-C/HDL-C
ratios were clinically significant in women. In addition,
as only 6.91 % (132) of the subjects had a medical his-
tory of diabetes mellitus, the results of the present study

can be fully applied to healthy adult Korean groups in
clinical settings.

The limitations of this study are as follows. First, as this
was a cross-sectional study based on data from KNHANES
2010, inaccurate information and recall errors might have
been introduced through the interview methods and self-
administered questionnaires. Second, as other risk factors of
IR such as family history, medical history of gestational dia-
betes mellitus, or presence of an inflammatory reaction were
not considered, these might have affected the outcomes. Fi-
nally, cut-off values for the lipid profile ratios found to be
optimum predictors of IR could not be determined in this
study; this issue will require further evaluation in an add-
itional large-scale study in the future.

Conclusions

We suggest that the LDL-C/HDL-C ratio and the LDL-
C/HDL-C, TG/HDL-C, and non-HDL-C/HDL-C ratios
could be clinically significant predictors of IR in healthy
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adult men and women, respectively. However, additional
large-scale studies will be required to evaluate the
optimum cut-off values for the lipid profile ratios used
to determine IR in each sex.
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