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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.

Korean J Community Nutr 22(5): 441~455, 2017

KEY WORDS beverage pattern, metabolic syndrome, Korean adults

provided the original work is properly cited.

—441 -



442 - SBAF S} AT

N E

SRz APAHQ oJv) 2 Alglo] vl 52 9% WE RE
15 550] A Woluk, theet S50 At S5
J, 123 ek AGao s Qs Selvelel &

A=}

[e)

=

12
N

0%
©
ox, M
o

bl
[
i)
rlr
—
o
ol
N
ol
B
pacs
rr
o
i
&
off
o
1>
U'{’
&

ETAE FEeAPE AR 2015 555 A
olabd vt 5wl 1909 AF SR A= 2014

Fotds 7IE 0 oF 66.82EIE, o5 1 Y 7]
ARekole W, S AlRIE S50 AFE =l 19l
ml%Z = 5 1], o] "EE7E 201449
ol TRAHeIA 29.6 FlE® 7 E7
BRkaL, T v o ' AR A7 6.4 dEHE = U

=
W
O:

ol m rLop
o o 0‘%
1= ot \:m

e

ol

N

N

TN SZAPE g up2 19984 o] % S5 e} 5
o A v A Tkl 1919 S5 A3F %S 1998
d 45.3 g/4 oA 20133 168.0 g/Y, 18] 20154
192.3 g/d= F7Fskaltt[2]. 19982012 =31717d
FEAF Aol e SR TR AFEE B SRR
o] Aol 7 =8k, o w2 AveR, &b FY /A
=8, ol2SRn/71d o8 2% AFFe] A YER
. 1998-2012d Afe] 5 uAlF=e] S7HrS wd wiel-
A7t 128 o S7FIAL, the 5559 AFEE
4—=5u)) S7FFATH3]. 11T F-FAd A =S 1998 48.9
g/d oA 20139 128.9 g/4 & F7F8I5la, &3] FAdell
A FRAFAEY 7HEA SrVske FAIE 28002, 3].

w22 AFH TS o] wef 2le] S Bof 2010—-2012
W AR FzAtel = Al o] SEAF 2ol o4
st 1.38] A vebsth 5413 9) e e Aol
u] =571 74 7394 9 Z AR (National Health and Nutrition
Examination Survey, NHANES 2005—-2008) ol A4 =
=] o] 2410)/d2] wl=dAdL- sHF Bt 178 kealE, ©f
3 103 keals 75 RE2FE AFshs Zo® Ak
SATH4]. 1% 12—194], 20—39A4] EAdo] 75 =2H
] A& she shF B A 2444273 keal$) 252 keal®
53] =7 Vet

SR Fo] A7t ANSEs M S 5 (sugar
sweetened beverage, SSB) 9] thiE el of| 2 we A
SolM 7HdeRe] A Al 71 vleh, @ e
A A A3 50 Aol ojsl] Rarskar ok [5-7].
Qlo] 79 Fo] M7k 12 02(2F355 ml) 2 &E 315
SHIA 712 A5 s o 19A] b2t v 4

o

il

o

ox R I

dnkeh FHet 1 b @k 0.45 k)] AlFe] S71819a1 (8], 19

L7 PdEEe] AFH 9 o] nintte] TAIE ALsh

Aol oJahd sl IR SR AF e Ve RE
[e)

of7lo]e] BMIS) H]ek 4 &S L6 S7H171E 0w
ChERgH9).

AR o] R AR AT FhE Q1% AT
Z7hRk ohujeh, QAN o] ot BAIR Q1% P,

oF
AETIAAS U ofe] 711 JERIA | BFH 0F 7]ofE
ASE5e) W le o] Qi A0 7 W ¥l
[10-13]. 7F=59 AF7 =2 Tollx 2 A 28 &
g Eo] 71ERE AFSH &2 tdAkEel vlsiA 30%

o 2SSO eta, she) 249 /SRS At

of
ﬂF

30
SR

kr

[e)

=
52 7 3-63] AFske ARl vls] 1dsto] Sl B¢
7} 38 Ao YeEPITtH47.9% vs 16.8%) [12].

Tt AR, el o AE A Agke] Bds A
HiE )R] Ayl wEr gkl Agdek Mo
AFE-E AFTHE AFECIM = U] ] B
Al eRTH14] . WhE 255 o= dPdRbEelM e tiiks
Foly thaESe] 98 @919 fHE0] & slow
YERSITE 3k 30 g o1de] d3&S AFshHs 3 Al
HelM e 1dG aFAAATET] o] =3k, o
oM =2 3 EEFY 1AL S o] Kl
AUCH15]. B3t GFEAFHFE AT L EHn vk oF
o] HAE vERITH 16, 17].

259 TR AF o= Uxdow 59 A3 9 tAt
ST E Dol 520 AT e ZoE
ZAFE O], 31l 27 (16 oz) B 1 oo 72 AF
sh= 9= A HA ] drke S A E s e
A A mpA AL 3] BRAIA] o= gl dRte]] HlaiA] w2 5o
2 UERITHOR=0.38, CI; 0.18—0.78) [18]. A¥| 2] A
F o} ursFte] BES B AT E S A9l
= AR =& ol dRr e A3o] W A B
V3R [19], ATAFE D A4l H e U -
WE} v BA1E YeRITH20].

Atele A ey} S2E5Fe] tFskE st &
AF 9 7R A7 AE s S771AL 9l

A



2 £ - A - g - 443

H Aglo] gli= A4 o= ARl S8A4F HEls &8t SEIE Ao ARSEIl e, 8] = Table 19
of olo] & QI - AFS|E W AAAISA 54, a4 AAEKITE S5 AT 24 S5 AHAF (@YD)
s fetstar, dresa AP AERE] s & AN, ol & 71 WIFE st 214 (factor
ol 312} &t B Aol EEH Avpb= 28439 analysis) S AAsISTE A8 (principle component
A A3kS ofeta AR ¢ ol 7IEAEE v method)S ©]838to] Q1S FE3IGIAL, 2219 AWEe

52017] $18fl Varimax 2505 sIgith. Q19] 7= LA

30
o
S
o
T

re
-1
=
o2
b=
ok
1"

(Eigenvalue) 1.0 o)Al A3} ~32] =3 (Scree plot)
AE 71F0 2 sto] 3719 Q218 F=Ft 7 2579

221 AANZk (factor loading)-= Athzte] 0.2 o] ujef]

1. 917 oY stafjA] #|ATBEATH(Table 2).

B A=A 6 7] (2013-20154) A7 ERARR}
55 GEalo] ¥ 19-64419] AdR1E thdo= sisict[24]. 2) 217 - A2t EX
13,5257 9] tPdAtaellA 25324t vlolEl7} gl S5AF AEe] mhE QT - ARSI Q1o S K
A2, 31 F ARE7E 500 keal PRkl AY 5000 keal 7] 98l 1A kALY AEFAL AHR F AE, vk
ZIRI AL, tAks S S SISk AAAIS 2 Aster o], THAS, ST, FA0T, S, A 191 A

A
=]
A 37F EASHA] b= thdAE, 1e]al BMI A7 Qs o S22, AdZAG ARE ARt

A &
T IO i, nSY, o IHHET, HEF, AT 5 4REATE ARS8t FE B, doE Ul
AT, FAT 0w Aeks oA olef e Agky} I oF  §4ES 25%w £Y, T 4, 1sdw 29 18
5 B8shs A, f19h ek, i)t R, Abgeh, Bl A djEkw £ oo ® vt 24 S, A 1Rk
oF, 71el o 5o Q= 73, Aol i) TRk 2,325 ASEEAR, FHoR = 7|E WSS ARl AL
HE AL, U0 E A7 S SEAAFE S Slth £12315s o 138]9) s 23] o) ol s
2] okS OIAIA; 746W-S BA UM ALt F 6927 13 olo® F 1-2 3], 5+ 3—43] 183 T 5-63=
He HEEA U AR sl A T 13] 632 AREFaIaL, € 1-335]9} A9 <kst
tH(E 18] w¥h = 2 33 mRko 2 AFsidnh Ad 1
2,97 g WAt A2 EARE A5 d, AFaAwY, A5
1) SEIEHEN 7hed], Ag2desy] S gt 4 glao® ERsela, 5
2 Aol IR G SFRARIA AR Q= A% ol AAIEFARY, AAFAA v SRR ARERSe]

hl 1o
FEAA vt RS F

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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