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ABSTRACT

Objectives: The purpose of this study is to describe beverage patterns among healthy Korean adults and
investigate their association with prevalence and components of metabolic syndrome

Methods: Subjects consisted of 6,927 Korean adults, aged 19-64 years in the 6" Korea National Health
and Nutrition Examination Survey (KNHANES, 2013-2015). Beverages were regrouped into twelve
groups based on food codes and beverage intake (g/day) was assessed by 24-hour recall. Factor analysis
was used to obtain beverage patterns. Waist circumference and body mass index (BMI) were used as
anthropometric data; fasting blood glucose, triglyceride, high density lipoprotein (HDL), and blood
pressure were used as biochemical indicators. The odds ratio (OR) for prevalence of metabolic
syndrome and components of metabolic syndrome was assessed using logistic regression analysis.

Results: Three beverage patterns were identified using factor analysis: 1) carbonated soft drinks 2)
coffee (without added sugar or powdered creamer), and 3) alcoholic beverages. Subjects with high
scores for the carbonated soft drink and coffee without added sugar or powdered creamer patterns were
younger and subjects with high scores for the alcoholic beverage pattern were older. There were
significant differences in gender distribution in all three beverage patterns, with men more likely to have
high scores for carbonated soft drink and alcoholic beverage patterns. On the other hand, women were
more likely to have higher scores for coffee without added sugar or powdered creamer pattern. Within
each pattern, there were significant differences in sociodemographic and lifestyle characteristics such as
education, household income, frequency of eating out, and smoking status according to the quartile of
pattern scores. Alcoholic beverages and carbonated soft drinks patterns were associated with an
increased levels of metabolic syndrome components, but coffee without added sugar or powdered
creamer was not associated with any of metabolic syndrome components in healthy Korean adults after
adjusting for age, sex, education, BMI, weight management, household income, smoking status,
frequency of eating out, and energy intake.

Conclusions: Alcoholic beverages and carbonated soft drinks patterns are associated with increased
levels of metabolic syndrome components while coffee without added sugar or powdered creamer
pattern is not associated with any of metabolic syndrome components in healthy Korean adults.
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Table 1. Beverage groups

12709 g o AE-Fal] Al

No Beverage groups Beverage ltems
1 Mik Low fat, Nonfat, High calcium, Flavored milk (strawberry, banana, chocolate, coffee), brown rice milk
2 Soy milk Soy beverage, black bean, black sesame, calcium fortified soy milk
3 Fuit, Vegetable juice Fruit drink, Concentrate fruit juice, Canned fruit juice, Carrot juice
4 Carbonated Soft drink Orange soda, Grape soda, Pineapple soda, Cream soda, Sprite, Coke

5 Alcoholic Beverage

6 Tea

7 Coffee 1

8 Yogurt

9 Traditional Beverage
10 Functional/Sports Beverage
11 Cocoa
12 Coffee 2

Beer, Soju (Korean distilled spirits), Vodka, Rum, Champagne, Rice wine, Fruit liquor, Whiskey, Wine,
Cocktail

Green teq, Black tea, Oolong teq, Persimmon leaf teq, Black herbal teq, Ginger teq, Ginseng teq, Tea
leaf powder

No sugar, no powdered creamer added (Coffee powder/granule only), Brewed coffee, Americano
Drinkable yogurt

Sweet rice drink, Cinnamon Punch

Sport beverage, Fiber drink, Vitamin drink

Nesquik, Cocoa flavored drink

Sugar, powdered creamer or cream added Coffee mix, Coffee drinks (can coffee)
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Table 2. Factor loading matric for the three beverage pattemns in Korean adults aged 19-64 years (n = 6,927)

Factorl Factor2 Factor3
Coffee without added
Beverage group Carbonated soft drinks sugar or powdered Alcoholic beverages
creamer
Milk -0.4955
Soy milk -0.2383 0.2507
Fruit/vegetable Juice 0.2046
Carbonated Soft drink 0.6683
Alcoholic beverage 0.7171
Tea -0.508
Coffee (No added sugar or powdered creamer) 0.6378
Yogurt (Drinkable) -0.2024 -0.4617
Traditional beverage -0.2899
Functional/Sports Beverage 0.3484
Cocoa 0.4123
Coffee (with added sugar or powdered creamer) -0.5839
Eigen value 1.1 1.1 1.1
% of variability explained 9.1 9.0 8.9
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Table 3. Sociodemographic and lifestyle characteristics, and BMI of Korean adults according o the quartile (Q) categories of beverage pattem scores

Carbonated soft drinks Coffee without added sugar or powdered creamer Alcoholic beverages
Ql QR Q3 (87 p for frend Ql QR Q3 (87) p for frend Ql QR Q3 Q4 p for frend

+ + + + + + + + + + + +
e Mo~ e iz s <000l RET T ONCT N eoor T ORET W2t ip oo

+ + + + + + + + + + + +
owiory BLE RSE DI ML ooy mes mes man mis gue mrr Das ;e Des ggy
Sex (%)°
Male 324 40.5 405 49.8 <0.0001 50.3 41.3 32.8 38.6 <0.0001 35.5 37.4 35.9 54,5 <0.0001
Female 67.6 59.5 59.5 50.2 49.7 58.7 67.2 61.4 64.5 62.6 64.2 45.5
Education (%)%
Elementary school 5.7 11.8 5.5 3.5 <0.0001 7.8 10.2 6.3 2.4 <0.0001 5.4 8.6 7.3 5.2 <0.0001
Middle school 7.7 10.5 7.6 4.5 9.0 9.9 8.5 3.0 7.1 7.4 8.2 7.6
High school 38.7 420 38.4 44.6 42.7 43.2 40.1 37.7 41.5 45,0 37.1 40.0
College 47.9 35.8 48.4 47.5 40.5 36.7 45,2 57.0 46.0 39.0 47.4 47.3
Household income (%)?
Low 55 10.4 6.9 7.0 <0.0001 9.1 9.5 5.7 5.4 <0.0001 6.3 8.6 7.8 7.0 0.0046
Middle Low 23.0 25.9 21.7 24.4 24.0 25.2 26.1 19.8 22.5 26.3 24.3 21.8
Middle High 32.7 33.0 325 33.0 325 33.5 33.4 31.8 33.3 32.2 32.2 33.5
High 38.8 30.7 39.0 35.7 34.5 31.9 34.7 43.1 37.9 32.9 35.7 37.7
Frequency of Eating out (%)?
More than once a day 28.2 27.6 31.9 38.6 <0.0001 34.2 28.8 28.1 35.1 <0.0001 30.1 27.9 28.9 39.4 <0.0001
Less than 6 times/week 53.5 48.1 53.5 51.6 49.9 49.8 51.9 55.0 53.4 51.7 52.6 49.0
ross o 3 fimes/ 184 244 145 9.8 159 214 200 9.9 166 204 186 116
Weight Management over the last 1 year (%)?
Tried to lose weight 48.1 42.8 46.0 44.3 0.0052 39.0 44.0 46.1 52,1 <0.0001 47.6 45.6 45.0 43.0 0.0747
Tﬁgﬁtmm'” 208 208 193 180 196 195 203 196 190 197 202 200
Tried to gain weight 4.8 5.7 5.6 6.7 7.3 6.3 53 3.9 5.2 6.6 4.6 6.5
szr;:ul?;h? loseor o3 307 2901 310 341 303 283 244 282 282 303 305
Srmoking (%)?
Current 13.9 21.8 23.5 27.3 <0.0001 30.0 21.5 16.5 18.4 <0.0001 16.1 17.8 19.4 33.2 <0.0001
Former 15.7 15.6 15.5 15.9 16.2 16.0 14.1 16.3 14.3 14.4 14.2 19.7
Never 70.4 62.6 61.1 56.8 53.9 62.5 69.4 65.3 69.6 67.8 66.3 47.1

1) Values are Mean = SD and calculated using GLM
2) Values are percentages and tested by chi square-test
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Table 4. Macronutrient intakes of Korean adults according o the quartile (Q) categories of beverage pattemn scores

Carbonated soft drinks

Coffee without added sugar or powdered creamer

Alcoholic beverages

Nutrients"” Ql QR QB Q4  pforfrend”? QI QR QB Q4 pforfrend” QI (&) QB Q4 pfortrend”
Erergy(cal) 19694+ 18562+ 19625+ 22083+ _ 21163+ 18999+ 19286+ 20476+ . 20742+ 19569+ 19022+ 20048+ _
7228 6818 7292 8194 : 7509 7271 7155 7880 : 7470 7596 6957 7855 '
Cabohydale(g) 3114+ 2991+ 3081+ 3346+ 3388+ 3015+ 3039+ 3084+ 3270+ 3140+ 3095+ 3026+
1204 1150 1156 1261 01217 1197 Ti92 1151 1224 00002 1000 1215 1153 1212 ~00001
Protein (g) 721+ 694+ 729+ 836+ 765+ 726+ 710+ 780+ 742+ 699+ 674+ 866+
335 33.8 377 439 04904 359 375 340 no <0000 4y 372 332 429 0.5076
Fat(g) 484+ 424+ A48T+ 595+ 506+ 448+ 477+ 558+ 521+ 467+ 438+ 564+
2.4 307 308 36,1 00170 354 318 300 344 <0001 4y 326 28.4 355 <0000
%Energyfiom 638+ 662+ 637+ 616+ 6650+ 643+ 637+ 611+ 638+ 653+ 658+ 594+
Cabohydiate 104 1.9 106 10.8 07830 g4 121 10.3 106  <00001 4, 1.1 102 115 00001
%Eneigyfiom 146+ 150+ 147+ 150+ 142+ 152+ 146+ 152+ 142+ 141+ 141+ 168+
Profein 3.9 47 41 45 00497 44 49 3.9 43 00001 4 41 39 49 00001
%EneigyfiomFat 216+ 198+ 217+ 234+ 07+ 204+ 216+ 237+ 20+ 206+ 201+ 238+
8.7 9.6 8.8 8.9 05060 74 9.8 8.6 go <0001 g 9.3 85 96 0.0047
sauctedFat(g) 148+ 116+ 140+ 170+ 147+ 126+ 139+ 164+ 166+ 133+ 120+ 157+
9.8 9.8 9.6 115 01310 g, 10.4 9.7 109 <0001 445 105 8.7 13 <0000
Cholesterd(mg) 2727+ 2403+ 2736+ 3217+ . 2898+ 2531+ 2592% 3057+ .o 2781+ 2584+ 2473+ BUTE o
2401 2311 2520 2586 : 2611 2372 2215 2632 : 2372 2448 2364 2633 '

1) Values are Mean = SD and calculated using GLM, data are adjusted for age, sex, education, BMI, weight management, household income, smoking status, frequency of eating

out, energy intake
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Table 5. Vitomin and mineral intakes of Korean adults according to the quartile (Q) categories of beverage pattem scores

Carbonated soft drinks Coffee without added sugar or powdered creamer Alcohalic beverages
Nutrients"” Ql QR QB Q4 pforfrend” QI QR QB Q4 pforfrend”? QI QR QB Q4 pfortrend?
Minerals
Cdcum(mg) 5981+ 4455+ 5000+ 5077+ 5232+ 4556+ 5193+ 5522+ 6750+ 4536+ 4393+ 4840+
3192 2m13 2815 2726 000 ogra osay o732 342 00OV a5 o413 2412 2576 <0000
Prosphorusimg)  1,174.3+ 10522+ 1,221 + 1,179.6 + 11593+ 10825+ 1,1050+ 1,1802+ 12281 + 10438+ 10255+ 12314+
919 4551 5045 5123 0001 Ysnee ugso as60 s108 00O ugsg 4730 4476 5300 0000
Ion (Mg) 177+ 172+ 172+ 189+ 193+ 176+ 166+ 175+ 170+ 177+ 175+ 187+
15.4 9.2 9.7 13.6 09203 134 9.6 8.5 15.9 00320 55 1.7 15.8 11.2 0.0792
Sodum(mg) 39161+ 39432 40502+ 44443+ o 42004+ 40037+ 39751 41110% . 3848+ 39533+ 39069+ 46493%
24917 23561 24919 26680 9N7 95392 25675 25680 2.377.8 1322 01083 25765 22456 26957
Polassum(mg) 331156+ 30026+ 31780+ 31616+ _ - 32260+ 30772+ 30680+ 32803+ _ o 33627+ 29852+ 30415+ 32753+ _
16602 15135 15093 1,536.1 0001 V'spo4 18501 15624  1,587.0 0001 eos2 15845 15154 14985
Vitamins
ViaminAGQRE) 7610+ 6993+ 7859+ 8480+ . 8430+ 7462+ 7258+ 7775+ oo 8002+ 7254+ 7016+ 873+ o
9724 8594 1,544 1,549 2629 13730 10142 8163 8884 2018 10851 9796 7970 11589
ViamnC(mg) 1181+ 1006+ 1019+ 957+ 1063+ 1069+ 1010+ 10224+ M21+ 1074+ 1070+ 899+
1356 1207 1131 1058 00148 4110 1328 1180 1161 02367 1200 1277 1208 970  <00001
Thiamin (mg) 21+ 20+ 21+ 22+ 22+ 21+ 20+ 21+ 02+ 20+ 20+ 23+
0.9 10 10 11 o0 g 10 0.93 104 0727 4 10 0.9 <0000
Ricofiavin (mg) 164 13+ 15+ 164 15+ 13+ 14+ 154+ 16+ 13+ 13+ 16+
0.8 0.7 08 08 <0001 4 0.7 07 08 00073 (g 07 0.7 0g  <o0001
Niacin (mg) 167+ 159+ 179+ 195+ 176+ 165+ 163+ 197+ 166+ 158+ 163+ 214+
8.3 8.2 9.2 104 <0001 o8 8.7 8.4 o6 ~ <00001 g, 85 8.2 104  <o0001

1) Values are Mean =+
eating out, energy infake

SD and calculated using GLM, data are adjusted for age, sex, education, BMI, weight management, household income, smoking status, frequency of
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Table 6. Odd Ratios (ORs) and 95% confidence intervals (Cls) for metabolic syndrome components across quartile (Q) categories of beverage pattern scores

Carbonated soft drinks Coffee without added sugar and powdered creamer Alcoholic beverages
Ql Q2 Q3 Q4 Ql Q2 (SX) Q4 Ql Q2 QB Q4
Component” OR OR OR 2 OR OR OR 2 OR OR OR 2
95%C) (5% C) @5y Prorfend 95%C) (95%C)  (95%c) P rortend 95%C)  (95%C) (95%c) Prortend
Abdominal obesity 1 1.13 1.02 1.11 071 1 1.02 1.11 1.02 0.73 1 1.22 1.23 1.41 003
(0.85-1.51) (0.76-1.36) (0.82-1.50) ' (0.77-1.35) (0.83-1.48) (0.76-1.38) ' (0.91-1.63) (0.92-1.65) (1.05-1.90) '
High fasfing glucose 1 1.08 1.03 1.11 0.44 1 1.03 1.04 0.99 0.99 1 1.1 1.02 1.29 003
(0.90-1.20) (0.86-1.24) (0.91-1.34) ' (0.86-1.24) (0.87-1.25) (0.82-1.20) ' (0.92-1.34) (0.85-1.23) (1.07-1.56) '
Hypertiglyceridemia 1 1.06 0.99 1.16 0.92 1 1.14 1.17 1.10 0.08 1 1.15 1.03 1.21 013
(0.88-1.27) (0.83-1.12) (0.96-1.41) ' (0.95-1.36) (0.97-1.41) (0.91-1.32) ' (0.96-1.39 (0.85-1.24) (1.01-1.46) '
Low HDL cholesterol 1 1.00 1.08 1.23 001 1 1.00 1.06 0.91 0.45 1 1.20 1.07 0.73 0.00
(0.85-1.18) (0.92-1.27) (1.04-1.4¢) ' (0.85-1.18) (0.90-1.24) (0.77-1.08) ' (1.02-1.40) (0.91-1.26) (0.62-0.87) '
Elevated blood . 0.98 0.86 0.87 0.09 ] 1.04 0.94 1.11 056 ] 0.93 0.90 1.34 001
pressure (0.81-1.18) (0.71-1.05) (0.71-1.07) ' (0.86-1.25) (0.77-1.14) (0.91-1.35) ' 0.76-1.13) (0.74-1.09) (1.11-1.62) '
Metabolic syndrome . 1.05 1.03 1.28 0.09 1 1.14 1.18 1.25 007 1 1.10 1.07 1.23 013
(0.83-1.33) (0.81-1.31) (0.99-1.64) ' (0.91-1.43) (0.93-1.50) (0.98-1.59) ' (0.86-1.40) (0.84-1.36) (0.97-1.57) '

1) Adjusted for age, sex, education, BMI, weight management, household income, smoking status, frequency of eating out, energy infake
2) Calculated using the Logistic Regression model
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(p for trend<0.01). &3} YEF HdFHHlM+= 79
3l A3EA o] ro)x] ekt (p for trend=0.0792, p for
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5 v Q17 Aol e 2Qlo] A e AFE A 1
QITHL Q3R SR A9, Belo] shAFoleka 91
She 735ol WIshA b s sk Aol Qlar, A
FolAL} HIgkel tht A5 S 1BV RS AHg S thol
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