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ABSTRACT

Purpose: This study evaluated the glycemic response of diets using estimated glycemic load (eGL), which had been
developed for mixed meals for Korean adults, and examined its associations with cardiometabolic risk factors among Korean
adults, Methods: A total of 4,655 men and 6,760 women aged 19 years and above were included from the 2013 ~ 2016 Korea
National Health and Nutrition Examination Survey, eGL was calculated by each meal (breakfast, lunch, dinner, and snack) and
then summed to give daily total eGL. A multiple logistic regression analysis was used to examine the association. Results:
Mean daily total eGL was 112.6 in men and 99.3 in women, Daily total eGL was positively associated with carbohydrate and
fiber intakes, but negatively associated with protein and fat intakes in both men and women (p { 0.05 for all). Daily total eGL
showed an inverse association with HDL—cholesterol level in both men and women (p=0,0036 for men and p =0,0008 for
women). Men in the highest quintile of daily total eGL showed a 66% increased risk of hypercholesterolemia (OR, 1.66; 95%
Cl, 1.10 ~2,50; p for trend =0.,0447) compared with those in the lowest quintile, Conclusion: These findings suggest that
eGL based on carbohydrate, protein, fat and fiber intakes can reflect glycemic response and therefore can be used as an
index for dietary planning, nutrition education and in the food industry,
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Fig. 1. Distribution of estimated glycemic load among Korean adults by sex (A) and age groups (B) using the data from 2013 ~ 2016
KNHANES. The complex sampling design parameters of the Korea National Health and Nutrition Examination Survey were used.



Table 1. The mean daily fotal estimated glycemic load (eGL) and eGL at each meal by sex and age groups

112)

Sex Age (yrs)
Men Wornen 19 ~ 29 30 ~ 39 40 ~ 49 50 ~ 59 60 ~ 69 >70
(n=7.606 (=10553 P vole (n = 2,042) (n = 2,923) (N =3,413) (n = 3,582) (n = 3,290) (n=2009 P Vaue
Number of meals 35+00 3.6 =00 0.0660 33 =00 35 =00 3.6 =00 3.7 =00 3.7 +00 3.7 =00 <0.0001
Total eGL 113.8+06  101.1 05 < 0.0001 97410 1035+09 107208 1125+09 116408  1139+1.0 < 0.0001
eGL by meal
Breakfast 239 0.3 22.0=0.2 < 0.0001 15.4 + 05 19.0 + 0.4 222 + 0.4 25.9 + 0.4 301 0.3 315 =04 < 0.0001
Lunch 33.6 0.3 28.4 = 0.2 < 0.0001 29.1 =05 314 =04 31.3+03 31.8 0.4 318=04 30.6 = 0.4 < 0.0001
Dinner 300 +0.3 253 = 0.2 < 0.0001 265 =05 27.0 =04 27.2 + 0.4 27.6 + 0.4 29.2 0.3 307 =04 < 0.0001
Snack 26.3+0.3 255 +0.3 0.0188 26.4 + 0.5 262 =04 26.6 = 0.4 27.2 0.5 252 + 0.4 211 +0.4 <0.0001
eGL by meal (%)
Breakfast 205 = 0.2 21.4 =02 0.0007 14.9 + 0.4 17.9 + 0.3 20.6 + 0.3 232 +0.3 26.1 0.2 28.1 0.3 < 0.0001
Lunch 304 = 0.2 28.4 = 0.2 < 0.0001 307 =05 31.0=04 29.9 0.3 28.8 = 0.3 27.4+0.3 26.8 = 0.3 < 0.0001
Dinner 26.0 0.2 25.1 = 0.2 0.0008 271 =04 25.6 = 0.3 25.0 + 0.3 242 +0.3 25.1+03 27.0+03 < 0.0001
Snack 23.2 0.2 25.1 0.2 < 0.0001 27.3+05 255+ 0.3 24.6 = 0.3 23.8 + 0.4 21.3+0.3 18.1 +0.3 <0.0001

1) The complex sampling design parameters of the Korea National Health and Nutrition Examination Survey were used.

2) All values are presenfed as mean + standard error.
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Table 2. Partial spearman correlation coefficients between estimated glycemic load (eGL) and macronutrient intakes by sex”)

Men (n = 7,606) Total eGL Number of meals eGL of breakfast  eGL of lunch eGL of dinner eGL of snack
Carbohydrate (g) 0.8626™ 0.2239” 0.3766" 0.3722” 0.5656" 0.3766"
Protein (g) -0.4382" 0.0395" -0.1456" -0.2409" -0.3152" -0.1867"
Fat (g) -0.4517" -0.0424" -0.2668" -0.2756" -0.3184" -0.0857"
Fiber (g) 011317 0.1599" 0.0728" -0.0332 0.0322° 0.1214"
Carbohydrate (% E)? 0.7884" 0.1263" 0.3689" 0.3997” 0.5465" 0.2808™
Protein (% E) -0.6729" -0.0572" -0.2450" -0.3064" -0.4725" -0.3293"
Fat (% E) -0.6142" 0.1112" -0.3284" -0.3282" -0.4243" -0.1759"

Women (n = 10,553) Total eGL Number of meals eGL of breakfast  eGL of lunch eGL of dinner eGL of snack
Carbohydrate (g) 0.8780" 0.1460" 0.3339” 0.3754" 0.4667" 0.2995™
Protein (g) -0.5547" 0.0311" -0.1658" -0.2353" -0.3135" -0.22917
Fat (g) -0.6296" -0.0552" -0.29117 0.31917 -0.3660" -0.1368"
Fiber (g) 0.0164 0.1203" 0.0077 -0.0501” -0.04917 0.0874"
Carbohydrate (% E) 0.8175” 0.0887" 0.3305" 0.3807" 0.4649” 0.2576"
Protein (% E) -0.6382" -0.0023 -0.1977" -0.2536" -0.3589" -0.2903"
Fat (% E) -0.7032" -0.0919™ -0.3153" -0.3420” -0.4033" -0.1809"

1) Adjusted for age and tofal energy infake by using Spearman rank-order correlation.
2) percentage of total energy

"p <0.05 "p<0.0001

Table 3. General characteristics of study parficipants according fo quintile of energy-adjusted daily fofal estimated glycemic load (eGL) by sex”

Energy-adjusted daily total eGL?

Men Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 o value
(n=931) (n=931) (n=2931) (n=931) (n=931)

Age (yrs) 36.3 £0.4 39.4 £0.5 41.2 =05 44.2 = 0.5 458 + 0.5 < 0.0001

Survey year < 0.0001
2013 220 (21.9) 244 (25.4) 215 (21.8) 251 (25.8) 281 (30.2)
2014 198 (22.5) 230 (24.8) 218 (24.3) 206 (23.8) 228 (24.7)
2015 209 (23.0) 213 (23.0) 240 (26.5) 244 (26.1) 227 (25.1)
2016 304 (32.6) 244 (26.7) 258 (27.5) 230 (24.4) 195 (20.1)

1) The complex sampling design parameters of the Korea Natfional Health and Nutrition Examination Survey were used. All values are

presented as mean + standard eror for contfinuous variables or n (%) for categorical variables.

2) Daily total eGL was energy-adjusted by residual method.

3) Physical activity: ‘yes”,

performed vigorous-intensity activities for atf least 75 min, or moderate-intensity activities for at least 150 min,
or an equivalent combination of moderate- and vigorous-intensity activity during a typical week

4) Alcohol consumption: "none", no consumption of any type of alcohaolic beverage or drank less than once a month over the past year,
"moderate"”, drank alcoholic beverages more than once a month over the past year, "nhigh', drank more than 7 glasses of alcoholic
beverages for men and 5 glasses of alcoholic beverages for women per occasion more than two times per week

5) Smoking: “never”,

current non-smoker, "current’, smoked > 100 cigarette in lifetime and current smoker

never smoked cigarettes of smoked < 100 cigarettes in lifetime, "former", smoked > 100 cigarettes in lifetime but
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Table 3. continued
Energy-adjusted daily total eGL?
Men Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 o value
(n=931) (n=931) (n=2931) (n=931) (n=931)
Education < 0.0001
Middle school or less 94 (7.8) 151 (10.9) 182 (13.2) 217 (16.0) 272 (20.4)
High school 377 (43.7) 347 (42.8) 368 (43.3) 314 (37.6) 320 (39.3)
College or more 440 (48.5) 417 (46.2) 365 (43.5) 384 (46.5) 327 (40.3)
Household income 0.0002
Lowest 82 (7.7) 103 (10.4) 113 (8.9) 128 (11.1) 166 (13.2)
Lower middle 211 (22.6) 202 (20.9) 238 (25.6) 247 (25.9) 243 (24.7)
Upper middle 283 (30.0) 304 (33.8) 301 (34.6) 264 (30.0) 274 (32.4)
Highest 354 (39.7) 320 (34.9) 276 (30.9) 286 (33.0) 246 (29.6)
Physical activity, yes® 539 (62.9) 489 (55.8) 491 (57.6) 427 (48.9) 479 (55.9) < 0.0001
Alcohol consumption® < 0.0001
None 146 (15.8) 197 (20.0) 262 (26.9) 309 (32.0) 336 (33.1)
Moderate 506 (55.0) 531 (69.4) 524 (57.5) 495 (54.7) 486 (54.1)
High 275 (29.2) 195 (20.7) 140 (15.6) 119 (13.3) 103 (12.8)
Smoking® < 0.0001
Never 266 (31.0) 268 (31.2) 271 (33.9) 242 (29.2) 271 (31.7)
Former 226 (21.3) 271 (25.5) 313 (27.6) 341 (32.2) 358 (34.1)
Current 435 (47.7) 384 (43.3) 341 (38.5) 339 (38.5) 295 (34.3)
Wornen Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 b value
(n=1,352) (n=1,352) (n=1,352) (n=1,352) (n=1,352)
Age 36.8 0.4 39.1 £0.4 40.8 = 0.4 44.4 = 0.5 48.8 = 0.5 < 0.0001
Survey year < 0.0001
2013 298 (19.6) 307 (22.0) 356 (24.7) 380 (27.9) 401 (29.1)
2014 335 (26.1) 338 (23.6) 296 (22.9) 313 (24.0) 343 (25.7)
2015 309 (24.4) 314 (25.9) 308 (24.3) 310 (22.9) 316 (24.5)
2016 410 (29.9) 393 (28.4) 392 (28.2) 349 (25.1) 292 (20.7)
Education < 0.0001
Middle school or less 141 (8.7) 191 (12.7) 254 (15.8) 362 (22.2) 560 (33.8)
High school 555 (42.4) 518 (40.3) 512 (40.2) 485 (38.7) 416 (35.4)
College or more 645 (48.9) 621 (47.0) 572 (44.0) 492 (39.2) 358 (30.8)
Household income < 0.0001
Lowest 101 (7.9) 112 (7.8) 158 (10.8) 178 (12.2) 274 (16.8)
Lower middle 314 (23.3) 338 (24.7) 281 (20.8) 354 (25.8) 362 (25.9)
Upper middle 417 (30.4) 448 (33.5) 439 (33.8) 382 (28.4) 359 (29.0)
Highest 516 (38.4) 450 (34.0) 469 (34.7) 435 (33.6) 352 (28.4)
Physical activity, yes 686 (54.0) 607 (46.5) 596 (47.2) 618 (48.2) 511 (41.2) < 0.0001
Alcohol consumption < 0.0001
None 510 (36.1) 646 (46.6) 717 (50.5) 818 (58.9) 903 (64.0)
Moderate 675 (51.7) 612 (46.8) 574 (46.1) 489 (38.0) 407 (33.3)
High 161 (12.1) 91 (6.6) 51 (3.4) 37 (3.2) 29 (2.8)
Smoking < 0.0001
Never 1,158 (84.9) 1,211 (88.9) 1,232 (91.2) 1,255 (92.7) 1,261 (94.1)
Former 81 (6.6) 58 (4.5) 57 (4.2) 37 (2.7) 40 (3.4)
Current 107 (8.5) 80 (6.6) 52 (4.6) 51 (4.5) 37 (2.5)

1) The complex sampling design parameters of the Korea National Health and Nutrition Examination Survey were used. All values are

presented as mean = standard error for continuous variables or n (%) for categorical variables.
2) Daily total eGL was energy-adjusted by residual method.

3) Physical activity: “yes”, performed vigorous-intensity activities for at least 75 min, or moderate-intensity activities for at least 150 min,
or an equivalent combination of moderate- and vigorous-intensity activity during a typical week

4) Alcohol consumption: "none", no consumption of any type of alcoholic beverage or drank less than once a month over the past year,
"moderate”, drank alcoholic beverages more than once a month over the past year, "nhigh', drank more than 7 glasses of alcoholic
beverages for men and 5 glasses of alcoholic beverages for women per occasion more than two times per week

5) Smoking: “never”’, never smoked cigarettes of smoked < 100 cigarettes in lifetime, "former", smoked > 100 cigarettes in lifetime but

current non-smoker, "current’, smoked > 100 cigarette in lifetime and current smoker
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Table 4. Mean estimated glycemic load (eGL) of mixed meal and macronutrient intake of study participants according to quintile of
energy-adjusted daily fotal eGL by sex'’?

Energy-adjusted daily total eGLlY

Men Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 b for trend”
(n=931) (n=931) (n=931) (n=931) (n=931)

Total eGL 58.9 +0.8 952 +04 116.6 = 0.3 134.8 £ 0.3 171.0 £ 0.9 < 0.0001
eGL by medal

Breakfast 13.4 0.6 21.3+06 235 +0.6 28.6 +0.7 35.6 =0.9 < 0.0001

Lunch 21.0+0.7 29.8 +0.6 345 +0.6 382 +0.6 46.7 £0.9 < 0.0001

Dinner 120 0.6 227 0.6 31.6 0.6 37.56 +0.7 48.7 =0.8 < 0.0001

Snack 1256 £ 0.6 21.4+06 26.0 = 0.6 30.5+0.8 39.9 £ 1.1 < 0.0001
Energy (kcal/d) 2,493.1 £37.5 22187 £334 2,15562+288 23121 +x284 2,736.0+30.7 < 0.0001
Energy (% of EERY) 100.6 = 1.4 90.1+1.3 87.5 1.1 93.4 1.1 11056+ 1.2 < 0.0001
Carbohydrate (g/d) 238.8 = 2.6 307.7 1.7 3442 +1.5 381.9+1.4 449.6 £ 2.2 < 0.0001
Protein (g/d) 103.0=1.4 89.8+1.0 81.8 +0.7 76.6 = 0.7 63.9 £0.7 < 0.0001
Fat (g/d) 68.5 1.1 60.1 £0.8 52.9 +0.7 46.5 +0.7 30.4 =0.7 < 0.0001
Dietary fiber (g/d) 224+ 0.5 240+0.4 241 =04 246 =04 248 =04 0.0001
Percentage energy from (%)

Carbohydrate 51.6+0.3 59.8 +0.2 65.2 +0.2 69.6 +0.2 76.5 +0.2 < 0.0001

Protein 19.9 £0.2 16.4 = 0.1 14.6 = 0.1 13.3 £0.1 11.4 £ 0.1 < 0.0001

Fat 28.6 0.3 23.8 0.3 202 +0.2 171 0.2 12.1 £0.2 < 0.0001

Women Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 b for trend
(n=1,352) (n=1,352) (n=1,352) (n=1,352) (n=1,352)

Total eGL 57.7 +0.7 86.7 +0.5 101.3 £ 0.5 115.6 £ 0.5 141.6 = 0.7 < 0.0001
eGL by meal

Breakfast 11.0+05 15.2 £ 0.6 18.9 £ 0.7 222 +0.6 27.0+0.7 < 0.0001

Lunch 17.5 0.6 25,1 +0.7 28.6 0.7 328 +0.7 38.2+0.8 < 0.0001

Dinner 13.2 0.6 23.0+0.6 272 +0.7 30.9 0.6 38.0+0.7 < 0.0001

Snack 16.0 £0.7 23.4+0.8 26.7 0.8 29.6 =0.9 38.5 1.1 < 0.0001
Energy (kcal/d) 1,846.3 £30.3 1,639.2+30.0 1,6357=*295 1,739.9=+302 20499 +31.4 < 0.0001
Energy (% of EER) 952 +15 849 +15 84315 89.5+1.5 106.4 = 1.6 < 0.0001
Carbohydrate (g/d) 199.8 = 2.1 251.2+1.5 276.1 +1.5 300.0 1.7 347.5+1.8 < 0.0001
Protein (g/d) 77.0 =09 63.7 £0.8 57.9 +0.7 52.9 +0.8 43.1 +0.7 < 0.0001
Fat (g/d) 56.5 +0.8 458 +0.7 39.2+0.7 31.1 +0.7 16.7 £0.7 < 0.0001
Dietary fiber (g/d) 18.8 £0.4 20.1 = 0.4 20.3 = 0.4 19.9 0.5 19.8 £0.4 0.0337
Percentage energy from (%)

Carbohydrate 51.8 0.3 61.3+02 67.0+0.2 723 0.2 79.3 =0.3 < 0.0001

Protein 18.7 0.2 152 +£0.2 13.6 £0.2 125 £0.2 10.7 £0.2 < 0.0001

Fat 29.5+0.3 23.6 +0.3 19.4 0.3 152 +£0.3 10.0 £0.3 < 0.0001

1) The complex sampling design parameters of the Korea National Health and Nutfrition Examinatfion Survey were used.

2) All values are presented as adjusted mean + standard error affer adjusting for age, body mass index, education, household income,
physical activity, smoking, alcohol consumption, and total energy infake (except energy intake).

3) Daily total eGL was energy-adjusted by residual method.

4) P for frends were obtained from a general linear model.

5) EER: Estimated energy requirement
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Fig. 2. Food group consumption of study participants according to quintile of energy-adjusted daily total estimated glycemic load (eGL)
by sex. Q: quintile of energy-adjusted daily tofal eGL. %Senvings = the number of servings consumed/the recommmended number of
servings based on the Dietary Reference Intakes for Koreansx100. MFEB: meat, fish, eggs, and beans. The complex sampling design
parameters of the Korea National Health and Nutrition Examination Survey were used from a general linear model after adjusted for age,
body mass index, education, household income, physical activity, smoking, alcohol consumption, and total energy intake. *p for frend

<0.05, "p for frend < 0.0001

Table 5. Anthropometric and biochemical variables of study parficipants according to quintile of energy-adjusted daily total estimated

glycemic load (eGL) by sex"??

dairy products

Energy-adjusted daily total eGLY

Quintile 1 Quintile 2 Quintile 3 Quintile 4

Quintile 5

Men (N =931) (N =931) (n = 931) (n=931) (n=931) p for frend”
BMI (kg/m?)® 24.9 +0.2 251 +0.2 24.9 +0.2 24,6 +0.2 24.7 +0.2 0.0028
Waist circumference (cm) 85.5+0.4 84.4 +0.3 845 +0.4 84.5+04 83.8 =0.4 0.0009
Total cholesterol (mg/dl) 190.56 1.2 191.6 = 1.3 189.3 1.2 190.4 +1.3 191.9 =15 0.8603
HDL-cholesterol (mgy/dL)” 49.2 + 0.4 48,5 + 0.4 47.8 +0.4 47.8 0.4 47.8 +0.4 0.0036
LDL-cholesterol (mg/dL)® 121 1.1 113.4+1.2 11.8+1.1 113.0 1.2 1147 1.3 0.2859
Triglycerides (mgy/al) 163.5 = 6.1 163.0 = 4.6 158.5 + 4.8 162.8 = 4.5 160.9 = 5.0 0.5397
Fasting glucose (mg/dL) 96.8 0.5 98.4 = 0.6 98.6 £0.8 97.4+0.5 98.2 0.7 0.2693
SBP (mmHg)” 119.1 =05 118.9 =05 119.5 £ 0.5 119.4 £ 0.5 118.7 = 0.5 0.7468
DBP (mmHg)'® 77.7 0.4 78.0 + 0.4 78.3 +0.3 77.9 + 0.4 77.9 + 0.4 0.7978
Women Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 o for frend
(n=1,352) (n=1,352) (n=1,352) (n=1,352 (n=1,352)
BMI (kg/m?) 23.3+0.2 23.3+0.2 23.4 +0.2 23.1+0.2 23.1 0.2 0.0650
Waist circumference (cm) 78.6 0.4 785 +0.4 78.9 £ 0.4 78.4 0.5 78.3 + 0.4 0.4217
Total cholesterol (mg/dL) 194.1 = 1.4 1947 =15 193.3 1.5 191.8 1.5 190.8 = 1.5 0.0052
HDL-cholesterol (mgy/al) 57.8 +0.6 57.4 +0.6 56.7 + 0.6 56.5 = 0.6 56.0 = 0.6 0.0008
LDL-cholesterol (mg/dL) 113.3 1.2 1141 1.3 113.2+1.3 1120+1.3 1M1.7+1.3 0.1420
Triglycerides (mg/dlL) 119.2 3.4 119.3 =35 120.3 + 3.1 121.6 = 3.4 118.7 = 3.6 0.6054
Fasting glucose (mg/dl) 93.4+0.5 93.1 £0.5 942 +0.6 94.1 0.5 93.9 +0.6 0.2396
SBP (mmHg) 1120 +05 1122 +05 112.8 +0.5 113.0+0.6 112.9 +0.6 0.0293
DBP (mmHg) 73.1 0.4 73.4 + 0.4 73.6 + 0.4 73.4 + 0.4 73.2 + 0.4 0.5375

1) The complex sampling design parameters of the Korea National Health and Nutrition Examination Survey were used.

2) All values are adjusted mean =+ standard error after adjusting for age, body mass index (except the model of waist circumference),

education, household income, physical activity, smoking, alcohol consumption, and tofal energy intake.

3) Blood sample were collected from the participants after fasting for at least 8 hours or more.
4) Daily total eGL was energy-adjusted by residual method.

5) P for frends were obtained from a general linear model.

6) BMI: body mass index

7) HDL: high-density lipoprotein

8) LDL (low-density lipoprotein)-cholesterol was calculated in accordance with the Friedewald's formula for subjects whose triglyceride level

was < 400 mg/dL.
9) DBP: diastolic blood pressure
10) SBP: systolic blood pressure



Table 6. Multivariable-adjusted odds ratios and 95% confidence intervals of metabolic diseases according to quintile of energy-adjusted daily total estimated glycemic load (eGL) by sex'?

Energy-adjusted daily fotal eGLY

Men Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 b for fren e
(n=931) (n=931) (n=931) (n=931) (n=931)

Medion (range) 66.7 (2.0 ~ 84.6) 97.6 (84.6 ~108.0) 117.7 (108.0 ~ 126.9) 136.5 (126.9 ~ 148.1) 163.8 (148.1 ~ 271.3)

Metabolic syndrome® 1.00 1.27 (0.96 ~ 1.68) 1.35 (0.99 ~ 1.86¢) 1.40 (1.05 ~ 1.88) 1.03 (0.74 ~ 1.43) 0.4872
Increased waist circumference 1.00 0.72 (0.57 ~ 0.90) 0.74 (0.58 ~ 0.93) 0.69 (0.54 ~0.87) 0.64 (0.50 ~ 0.82) 0.0005
Elevated blood pressure 1.00 0.93 (0.74 ~1.18) 0.98 (0.76 ~ 1.25) 0.98 (0.77 ~ 1.24) 0.88 (0.68 ~1.12) 0.4208
Reduced HDL-cholesterol 1.00 1.14 (0.88 ~ 1.49) 1.15 (0.87 ~ 1.50) 1.21 (0.92 ~ 1.59) 1.15 (0.88 ~ 1.51) 0.2434
Elevated triglycerides 1.00 1.10 (0.88 ~ 1.37) 1.05 (0.84 ~ 1.32) 1.17 (0.93 ~ 1.48) 1.03 (0.81 ~ 1.31) 0.5976
Elevated fasting glucose 1.00 1.21 (0.95 ~ 1.54) 1.18 (0.91 ~ 1.53) 1.12 (0.87 ~ 1.44) 1.21 (0.93 ~ 1.57) 0.2293

Dyslipidernia® 1.00 1.21 (0.96 ~ 1.51) 1.16 (0.92 ~ 1.46) 1.18 (0.94 ~ 1.50) 1.19 (0.94 ~ 1.51) 0.1721
Elevated total cholesterol 1.00 1.49 (1.01 ~2.19) 1.43 (0.96 ~ 2.15) 1.29 (0.86 ~ 1.93) 1.66 (1.10 ~ 2.50) 0.0447
Elevated triglycerides 1.00 1.17 (0.90 ~ 1.52) 1.12 (0.85 ~ 1.46¢) 0.99 (0.74 ~ 1.31) 1.07 (0.81 ~ 1.43) 0.9183
Elevated LDL-cholesterol 1.00 1.14 (0.72 ~ 1.80) 1.06 (0.67 ~ 1.68) 1.17 (0.76 ~ 1.80) 1.56 (0.99 ~ 2.46) 0.0815
Reduced HDL-cholesterol 1.00 1.14 (0.88 ~ 1.49) 1.15 (0.87 ~ 1.50) 1.21 (0.92 ~ 1.59) 1.15 (0.88 ~ 1.51) 0.2434

Hypertension” 1.00 1.05 (0.78 ~ 1.40) 1.07 (0.77 ~ 1.47) 1.20 (0.88 ~ 1.62) 1.05 (0.77 ~ 1.43) 0.5241

Type 2 dicbetes® 1.00 1.89 (0.98 ~ 3.63) 2.02 (0.98 ~ 4.15) 1.37 (0.73 ~ 2.58) 1.72 (0.89 ~ 3.30) 0.2260

Women Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 b for trend
(n=1,352) (n=1,352) (n=1,352) (n=1,352) (n=1,352)

Median (range) 64.8 (1.6 ~79.4) 89.2 (79.4 ~ 96.8) 104.3 (96.8 ~111.4) 118.6 (111.4 ~126.3) 137.7 (126.3 ~ 227.0)

Metabolic syndrome 1.00 1.02 (0.72 ~ 1.45) 1.23 (0.88 ~ 1.73) 1.30 (0.93 ~ 1.80) 1.14 (0.80 ~ 1.62) 0.2245
Increased waist circumference 1.00 1.06 (0.81 ~ 1.38) 1.22 (0.96 ~ 1.54) 1.10 (0.86 ~ 1.40) 1.00 (0.78 ~ 1.28) 0.8354
Elevated blood pressure 1.00 1.06 (0.78 ~ 1.42) 1.17 (0.88 ~ 1.56) 1.10 (0.85 ~ 1.43) 1.16 (0.87 ~ 1.54) 0.2978
Reduced HDL-cholesterol 1.00 0.97 (0.79 ~1.18) 1.13 (0.93 ~ 1.37) 1.18 (0.97 ~ 1.45) 1.14 (0.93 ~ 1.40) 0.0527
Elevated triglycerides 1.00 0.96 (0.73 ~ 1.2¢) 1.17 (0.91 ~1.52) 0.96 (0.75 ~ 1.24) 0.95 (0.72 ~ 1.25) 0.7696
Elevated fasting glucose 1.00 1.00 (0.78 ~ 1.29) 1.11 (0.88 ~ 1.41) 1.04 (0.81 ~1.32) 0.99 (0.77 ~ 1.27) 0.9426

Dyslipidemia 1.00 1.02 (0.85 ~ 1.23) 1.13 (0.93 ~ 1.36) 1.15 (0.95~ 1.39) 1.21 (0.99 ~ 1.47) 0.0282
Elevated total cholesterol 1.00 1.13 (0.79 ~ 1.63) 1.23 (0.84 ~ 1.78) 1.01 (0.71 ~ 1.44) 1.26 (0.87 ~ 1.81) 0.3612
Elevated triglycerides 1.00 0.79 (0.54 ~ 1.14) 0.93 (0.66 ~ 1.31) 0.96 (0.67 ~ 1.37) 0.77 (0.53 ~ 1.13) 0.3983
Elevated LDL-cholesterol 1.00 1.16 (0.80 ~ 1.69) 1.08 (0.73 ~ 1.61) 1.05 (0.72 ~ 1.52) 1.04 (0.71 ~ 1.53) 0.9703
Reduced HDL-cholesterol 1.00 0.97 (0.79 ~ 1.18) 1.13 (0.93 ~ 1.37) 1.18 (0.97 ~ 1.45) 1.14 (0.93 ~ 1.40) 0.0527

Hypertension 1.00 1.06 (0.69 ~ 1.61) 1.09 (0.74 ~ 1.63) 1.25 (0.85 ~ 1.82) 1.07 (0.71 ~ 1.61) 0.5704

Type 2 diabetes 1.00 0.47 (0.23 ~ 0.94) 0.59 (0.29 ~1.19) 0.51 (0.27 ~ 0.97) 0.62 (0.32 ~1.21) 0.2053

1) The complex sampling design parameters of the Korea National Health and Nutrition Examination Survey were used.

2) Adjusted for age, body mass index (except the model of waist circumference), education, household income, physical activity, smoking, alcohol consumption, and total energy intake.

3) Daily total eGL was energy-adjusted by residual method.

4) P for frends were obtained from a multiple logistic regression analysis.

5) Metabolic syndrome was defined if three or more of following components were existed: increased waist circumference (men >90 cm, women >85 cm), elevated blood pressure
(systolic blood pressure > 130 mmHg or diastolic blood pressure >85 mmHg), reduced high-density lipoprotein (HDL) cholesterol (men < 40 mg/dL, women < 50 mg/dl), elevated
friglycerides (> 150 mg/dL), and elevated fasting glucose (> 100 mg/dlL).

6) Dyslipidemia was defined if one or more of following components were existed: elevated total cholesterol (> 240 mg/dl), elevated triglycerides (>200 mg/dl), elevated low-density
lipoprotein (LDL) cholesterol (> 160 mg/dlL), and reduced HDL-cholesterol (men < 40 mg/dL, women < 50 mg/dlL).

7) Systolic blood > 140 mmHg or diastolic blood pressure >90 mmHg

8) Fasting blood glucose > 126 mg/dL
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