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Background: Low density lipoprotein (LDL) cholesterol is an important metabolic marker, and it is suggested to be closely related with dietary habits.
The use of nutrition labels is beneficial for making healthier food choices. In addition, dietary habits and nutrients of interest vary among nutrient
label users. This study investigated the association between different nutrients of interest and LDL cholesterol levels in Korean adults.

Methods: This cross-sectional study included 21,870 adults from the 2008-2011 Korea National Health and Nutrition Examination Survey (KNHANES).
Participants were divided into five groups according to the nutrients they were most interested in: 1) total calories, 2) carbohydrates, 3) protein, 4)
fat, and 5) non-users of nutrition label. LDL cholesterol target level was set according to individual cardiovascular risk level. Multivariate logistic
regression analysis was used to verify which nutrient of interest is related to the achievement of LDL cholesterol target level.

Results: Participants who were interested in total calories consumed lesser total calories and carbohydrates daily than those in the other groups did.
Moreover, compared with the “not reading nutrition label” group, the odds ratios (95% confidence intervals) for achieving LDL cholesterol target
level was 1.29 (1.05-1.58, P=0.015) in the “total calories” group after adjusting for confounding variables.

Conclusion: Participants who were interested in total calories were more likely to achieve optimal LDL cholesterol levels than those who did not read
nutrition labels. Therefore, reading nutrition labels, especially focusing on total calories, can be helpful for reducing cardiovascular risk.
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Adults who aged >19 years
in the 2008-2011 KNHANES
(n=28,377)

Missing data for
checking nutrition label (n=3,397)
Participants nor interested in
three major nutrients (n=440)

Adults who check nutrition label
(n=24,540)

Missing LDL cholesterol data (n=2,501)
Unable to assess CVD risk levels (n=169)

Finally included in the analysis
(n=21,870)

Figure 1. Flowchart of the study population selection process.
KNHANES, Korea National Health and Nutrition Examination Survey;
LDL, low-density lipoprotein; CVD, cardiovascular disease.
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Table 1. Clinical characteristics of different interest nutrition population
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Variable - - - P-value
No interest Fat Protein CHO Calorie

Unweighted N 17,371 1,919 378 256 1,946
Sex, male 55.6 (0.4) 32.3(1.4) 453 (3.2) 37.9(3.8) 289(1.3) <0.001
Age (y) 47.1+0.2 39.0+0.3 38.8+0.8 37.7+0.9 34.0+0.3 <0.001
Abdominal obesity 26.3(0.5) 202 (1.1) 189 (2.4) 20.1(2.9) 17.7.(1.1) <0.001
Body mass index (kg/m?) 23.7#0.0 23.440.1 23.240.2 23.0:0.3 23.5£0.1 <0.001
Mean blood pressure (mmHg) 91.4+0.2 87.0+0.3 88.0+0.7 87.0+0.9 85.9+0.3 <0.001
Glucose (mg/dL) 97.8+0.2 93.0+0.4 95.8+1.6 96.1+£1.8 91.1+04 <0.001
Employment status 65.1 (0.6) 58.5(1.4) 58.8(3.1) 54.3(3.6) 59.3(1.3) <0.001
Daily amount of drinking (g/day) 8.5+0.1 4.8+0.3 6.1+0.8 7.1+11 57+0.3 <0.001
Pack year of smoking (pack year) 7.3+0.1 2.8+0.2 3.8+0.5 2.610.7 2.3+0.2 <0.001
Regular exercise 22.9(0.5) 25.0(1.2) 33.9(3.1) 27.1(3.3) 27.6(1.3) <0.001
Daily calorie intake (kcal/day) 2,047.4+10.5 1,953.7£27.7 2,098.2+75.4 1,929.8£60.9 1,874.7423.1 <0.001
Daily fat intake (g/day) 40.8+4.0 44.1£1.0 48.4+3.1 44012 4 454+1.0 <0.001
Daily protein intake (g/day) 72.9+0.5 72912 79.243.6 75.143.0 711813 0.233
Daily CHO intake (g/day) 3255+1.5 310.3+4.0 321.2493 297.2195 2839432 <0.001
Household income (million Korean won)

<1 15.7 (0.5) 52(0.7) 5.9(1.5) 76Q2.2) 9(0.9) <0.001

1-2 24.2 (0.6) 19.9(1.2) 34.8 (3.0) 2243.2) 19 8 (1.2) <0.001

>2 60.2 (0.7) 749(1.3) 59.3(3.3) 70.0 (3.4) 743 (1.4) <0.001
Dyslipidemia on medication 39(0.2) 3.0(0.4) 2.0(0.7) 43(16) 2(0.2) <0.001

Values are presented as number only, percentage (standard error), or meantstandard deviation.
KNHANES, Korea National Health and Nutrition Examination Survey; CHO, carbohydrate.
P-values derived from weighted generalized linear regression analysis for continuous variables and weighted chi-square test for categorical variables.
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Figure 2. Daily nutrition intake between different interest nutrition group. (A) Total calorie, (B) protein, (C) CHO, (D) fat. CHO, carbohydrate. Statis-
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Table 2. Association between interest nutrition and LDL cholesterol management

Fat Protein CHO Calorie
Variable  Nointerest  Qdds ratio (95%  P- Odds ratio (95%  P- Odds ratio (95%  P- Odds ratio (95%  p-  Overall P
confidence interval) value  confidence interval) value confidence interval) value confidence interval) value
Unadjusted 1 (reference)  2.14 (1.82-2.52) 1.57(1.13-2.18) 1.79 (1.21-2.64) 3.17 (2.63-3.81) <0.001
Model 1 1 (reference)  1.12 (0.93-1.35)  0.228 0.98 (0.67-1.42) 0.896 1.03(0.67-1.56) 0.905 126(1.03-1.54) 0026 0.202
Model 2 1 (reference)  1.13(0.94-1.36)  0.198 0.98 (0.67-1.43)  0.931 1.03(0.68-157) 0.875 1.29(1.05-1.58) 0015 0.133

Model 1: adjusted for age, sex, body mass index, monthly house hold income, employment status, regular exercise, pack year of smoking, daily amount of drink, mean
blood pressure, and fasting glucose. Model 2: adjusted for variables in Model 1 plus daily total calorie intake, daily protein intake, daily CHO intake, daily fat intake, and

dyslipidemia medication.
LDL, low density lipoprotein; CHO, carbohydrate.
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