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Factors Relating to Use of Food Labels among Adults with
Metabolic Syndrome
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<Abstract>

Objectives: Dietary modifications are common treatment strategies for adults with metabolic syndrome, but it is unclear how often these
individuals read food labels. The objective of this study was to examine if adults with metabolic syndrome read food labels when buying
packaged foods and to determine factors related to label use. Methods: From the database of the Fifth Korean National Health and Nutrition
Examination Survey(KNHANES-V'), 1,335 adults with metabolic syndrome and 3,696 those without were selected. Data were analyzed
using frequency distributions, X’ test and multiple logistic regression with the SPSS win 18.0 program. Results: Adults with metabolic
syndrome read food labels less than individuals without it when they purchase packaged foods(12.5% vs 29.0%). Among those without
metabolic syndrome, food label use was significantly higher among participants who were women, younger, educated, and trying to control
weight. Conclusions: Strategies to use food label as a diet management tool for metabolic syndrome are needed.
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<Table 3> Multiple logistic regression for reading food labels among adults with or without metabolic syndrome

Adults with metabolic syndrome

Adults without metabolic syndrome

Variable 0dds ratio 95% CI 0dds ratio 95% CI

Gender Female 3.17 2.47-4.07 241 1.84-3.17
Male 1 1

Age(years) 19~44 8.06 4.55-14.27 10.43 4.94-22.01
45~64 3.61 2.14-6.10 537 2.73-10.57
>65 1 1

Residence Urban area 1.14 0.86-1.52
Rural area 1

Income High 1.19 0.79-1.80
Middle high 1.11 0.73-1.67
Middle low 1.08 0.71-1.65
Low 1

Education > University 7.98 5.08-12.55 6.34 3.47-11.59
High school 6.09 4.01-9.26 4.81 2.72-8.51
Middle school 4.75 3.07-7.46 3.79 2.04-7.04
<Elementary 1 1

Marital status Married 0.89 0.68-1.15
Divorced/Separated/ 103 0.60-1.78
Bereavement
Not married 1

Employment status Not employed 1.60 1.31-1.97
Employed 1

Current smoking No 1.14 0.87-1.51 1.05 0.75-1.46
Yes 1 1

AUDIT-K score No drinking 1.65 1.05-2.62
<12 1.56 1.12-2.17
> 12 1

Frequency of eating out > 3 times/week 1.10 0.90-1.35
< 3 times/week 1

Self-rate body image Fat 0.98 0.66-1.47 1.15 0.76-1.74
Normal 0.97 0.69-1.36 1.04 0.72-1.50
Thin 1 |

Trying to control weight Losing body weight 1.89 1.52-2.36 1.78 1.38-2.29
Maintaining body weight 1.62 1.24-2.12 1.44 1.07-1.93
Gaining body weight 1.25 0.70-2.23
No trying 1 1

BMI Obese 1.00 0.74-1.34
Overweight 0.95 0.73-1.23
Normal 1

AUDIT-K, Alcohol Use Disorder of Identification Test-Korea; BMI, Body Mass Index
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<Table 4> Comparison of biochemical factors and food intake between label users and nonusers, with or without
metabolic syndrome
Adults with metabolic syndrome Adults without metabolic syndrome
Variable Use labels Do not use labels Use labels Do not use labels
Y P
M + SE M + SE M + SE M + SE
Waist Circumference(cm) 9145+ 093 8937+ 034 445 036 7788 + 043 7899 £ 096 079 374
Systolic BP(mmHg) 12821 £ 145 128.64= 0.65  0.06 801 111.11 £ 049 11284 £ 037 136 244
Diastolic BP(mmHg) 7924 + 128 80.09+ 044  0.32 568 7246 £+ 0.44 7283 £ 034 049 483
Blood Sugar(mg/dl) 11053 £+ 245 109.86+ 1.15  0.05 810 9256 +  0.71 9185 £+ 037 088 .378
Triglyceride(mg/dl) 21201 £ 1224 21754+ 663 0.16  .687 102.19 + 293 10694 + 213 178 .183
HDL(mg/dl) 4407 £ 1.01 4477+ 035 042 S14 5585 £ 046 5532+ 030 087 .352
Energy 2158.69 + 129.73  2037.45+ 2792  0.86 354 207779 + 37778 0 2147.08 + 2223 240 122
Protein 7741 + 599 7162+ 131 082 364 7701 £ 1.78 7856 £ 1.12 055 456
Total fat 37.67 £+ 3.83 36.62+ 093 006 792 4653 £ 1.57 4587 + 080 012 720
Carbohydrate 34389 + 1433 33338+ 4.78  0.56 452 32365 £ 494 333.08 £+ 332 273  .099
Sodium 5041.10 + 404.37  5307.01+£11895  0.38 538 5108.65 + 12924 5435.22 + 87.12 442  .036

BP, Blood Pressure; HDL, High-density lipoproteins

F-value of ANCOVA with sex, age, residence, income, education level, marital status, and employment status



FUEFEA| o] &L YA AdF Buk opet 23R
grslE, o AFHE WEe 2971 121 (Ollberding,

Wolf, & Contento, 2010; Post et al., 2010; Variyam, 2008), ~L
2 Qg ngks Foledl F83% IS dh(Loureiro,
Yen, & Nayga Jr, 2012; Temple, Johnson, Recupero, & Suders,
2010) A o] A]lo] EH3] AR s FUAT
FHgto] F83k AdS st WY AAl= A4 g 2
T ‘31% Aol BE BAS AT GYEAE A55
o7 g3t ARG ANEE frEste AHE AH8atd
OFZIT}. Post et al. (2010)2] Aol £
AYRAETMA 222U ATe 2dstds d4E
© WAEAE %A &2 ARl Hig FUEA
50% O ©]-&& Wol sh= Ao ® yeht ddveo
SHATL LA
213+ 571(Visschers, Hess,
o,

o
%o

14
o
sl
T
v
g
g
=
_l:[o
o
Y, d
o, ru[o
o

kD
i “é%
Oi
BN

ol &
"o
o @3
Ua
N8
2
N
N
1<>§
ORQL
o2 K
ru[cvgg
ksl_z
_ur.i:LOR
ST
215
S o
oo
_\limlo
& ol
S
Bl ¢

el et oww ool 8 A

£
ful
ﬂxﬂ
ro
o,
>.2
;L
B
ru ]
14

o
o
G
rg2
of i
o0,
o2
ol
]-n:
=2
=
_?L
i)

= AR s w 2HATE B JEEeA 2AREA AL 1
Ay RE 9718 8 A% 33

A Aol e Aol HHEHO R = ZEQ
Az sty Bystgch a8y =
Tkl & A *ﬁ‘% *d‘i‘ﬂr Mol 2 A0z FgF
Aol ofl B FEAIE YA sk Aol GA

AE= AA 3}% Tl Heo] ¢lart k= E71

ro
1
1o
2
2 ox
o W
g =

tlo
5

o
=
(
)

M
do ol 2y I e o dn

ofr
o
rir
&
a8
N
i
o
rJ
i
o
i)
o
2
o
o
o
:(I>|=1
1>
o
ko
4 2
o

s

= &
o)
=

s
rlr

Vo E ?& ?i:r"(Drlskell, Schake, & Detter,

2008; Satia et al., 2005)2} -FrAMSIC} o Ado] HUFEAE T
Wol #&3te AL AF FHE FE Aol Bol 37| o
wolH, ARG of o] A4l o] AF el thd #A T AlF
-] tg #Ailol H 7] WESE AZ4EHCho &
Choi, 2007). 28 HZ &4 ZAY AF& Frlste ¢
o] Hlgo] F7ksta ol A e FUdEA
AAS L F88 F IES s ¥ TR I

=
Miller & Cassady (2012)= 2]¢] & Z3ke] 918 Ao]

=
wRle] 9 ols #dd AH F ITEAE o] 3=
70l Fasttal stglou & drelMe 9ol 71de
= BT EA o8] Aot AT 7H 654
o kIRl B 5%, IS FTE THAA & kRle
5 0.6% o] FFEAE o8t 3lof kolEe] W
Ag A 5 A3 FA-S0E ) AFE 2 54 A A
FEILIENE o] 88t s ARsh= Zlo] BL3A 60
Al ol 9] /IS0l GF A ARGl AX3 olfr= G
Aol gk HEE HEE 7]13]7F HZ(Kim & Lee, 2009)
3l7] wiolw, GFEAC sl i 9l 392 sheiet
= FgEA A sl AR olsistA| Rk 397} “‘0}

(Rothman et al., 2006) 2+ A& ol 2= o|3)|3}7] 4
Iﬂ—o] %o]ﬂ /\]%051001:\ }\]g] E%jl], %:E /] ];q_ol JJB.

t

ot

re

re

-

=

>

Ir

fu}

>

olN

L

Sl

X

nt)

1o

> o o
00 o
fo 23] i
o o
4 do R

¢
-1
Lo
2 of
rE
i
it
::1,
of
it o2
o Fd ofy
-
ox 4N oo (B

S~
|
&

El
fo
x
G
rlo
of
o%
=]
>
-
Oﬁo
=2
ne
¢

i
X

e

J:lo o rr 4

PJ

(Drichoutis, Lazaridis, & Nayga Jr, 2006).
»*l A& BAE AT T e MR
Fitzgerald, Damio, Segura-Pérez, & Pérez-Escamilla (2008)&
FY¥ A4 AAstL Yot 2010 5 7A7-F A (Korea
Health Statistics [KHS]) A& AHEH 194] o] 419
67.9%7F YLEE FAE LA ATl = 24.9%7o] Y
FAIE AR Jlo] Btk A3 F RO A g0l

PEHsts T F U A A8 F A=W

o
e
N
kl

mXL

O,



10 RgHERRSESE 5208 H058

& S5t A4S Algzd ot o= AgAT
E(Chung & Kim, 2007; Satia et al., 2005)3} YX& A2
P YA ]%O] HIRkh Al 2o tdk w4 Aol o
P < gt} AN, AS ST H5|
g 9 511]%*5, T, —T’—g Hﬂﬂ S 7 7kAaL gle
Dz B

2
oft
O
taed
K
>
o,
oo
o
N
N
N -
5
>,
ofy
-
ol
oXx of
= tlo rlo
N o of

e

e ¥ P U= C O o [

re
ox
iy
ot
> o

o

S oA, 23 A, B
sinel 497 wsith
U & B B

ST e DA

re
i HHU

I(Post et al., 2010)} &
A HEFS, ZH2H
A Z 2HE0
?%’% #AAE 7MAThal 3k Kreuter, Brennan, Scharff, &
Lukwago (1997)2] d79k= Jolst Ax= JUYxEA o &
o] A3 AFA I ABYFOE o|PHES o= HF
o] & TH T} Borgmeier & Westenhoefer (2009)2 nLEAIE
‘dﬂEHE Aﬂﬂ—Q- o] ]“- 7-]0] 0101:2_5]-%-1 /Kl%‘jEﬂoﬂ ];H

o) of Flr
d o2
FH
>,

t

U
-

?

g AEAR el o AFAo|gtax AL Jlof o]ef 2
2 A7 AF AU RS & e vhds A ol
g a3ttt

B AT A o Be AT tdAtE g s
oln] BHIAZHS 7HA I Qv AFE T oW A7z Aol
A Hg o2 GA H AR Tolle A5F o] &l tidt A E
7b gt UFEA o] E 2T OE R e aY FES
HgstkA] g A A7BYE A% AF A 11 #A
o lof AFo] HAAAE ] =go] @ Aolghes A
o] T83 FEY g A=t FRAZFERANA ZALE
A 53 gEolgt GYIEANE EEste FiE o] YU
24, AFAYe| tgk F7)(Miller & Cassady, 2012) 5=
IsHA] Egk FEo] Aoz Y=t o= 1%t
ARlET B3] O 2o]dFdl AAE Hokshs tASS
T RS o R FUHEA o] BAH 9 AH QIS Fot
oA BRAEHEIIEC] ASSETY A7%s e
sted 983 7| 2ARE AlFstdon A4S A

8l A At AtgE FEH e 719 g AT AT

e
Q,
-
(i)
i)
]
H
=
b
2 ey
T o)
o
1>
o
ik
g o
ool
o2
N
mﬂ“ —
ox Ho

Shbel et SO YR LK 1
b Basttha AZEth GFEA A <14
37 918 Ao WA 2uA7} A F AL 9
£A8 01‘3711 AHESHEA, 443 A7}
zz A77h Bashe YA Bgo] 7
44302 olojAn Aswe B AF Yol E

£ 3 ‘ﬂ%}—t— AT} o Lol o Bk, T W
B4 thge] FFmE A GFEAE FEHT G o]

=

1 o
=

of X
o2 o2 I b o

[

af
o-] ez

(V)

o
tlo

> =
ﬁ;

Bialkova, S., & van Trijp, H. (2010). What determines consumer
attention to nutrition labels? Food Quality and Preference,
21(8), 1042-1051.

Borgmeier, 1., & Westenhoefer, J. (2009). Impact of different food label
formats on healthiness evaluation and food choice of
consumers: A randomized-controlled study. BMC Public Health,
9(1), 184-195.

Cho, H. R, & Choi, J. M. (2007). Relationship between body



satisfaction and appearance enhancement behavior of college
students. Korean Living Science Association, 16(4), 825-835.

Chung, E. I, Jeon, J. S, & Ahn, H. S. (2010). Reading and
understanding of food & nutrition labels and dietary behaviors
of female middle and high school students. Journal of the
Korean Dietetic Association, 16(3), 239-254.

Chung, J. Y., & Kim, M. J. (2007). Using and understanding of
nutrition labels and related factors among female adults in the
Seoul area. Korean Journal of Community Nutrition, 12(4),
417-425.

Drichoutis, A., Lazaridis, P., & Nayga Jr., R. M. (2006). Consumers'
use of nutritional labels: A review of research studies and
issues. Academy of Marketing Science Review, 10(9), [online]

Driskell, J. A., Schake, M. C., & Detter, H. A. (2008). Using nutrition
labeling as a potential tool for changing eating habits of
university dining hall patrons. Journal of the American Dietetic
Association, 108(12), 2071-2076.

Fitzgerald, N., Damio, G., Segura-Pérez, S., & Pérez-Escamilla, R.
(2008). Nutrition knowledge, food label use, and food intake
patterns among Latinas with and without type 2 diabetes.
Journal of the American Dietetic Association, 108(6), 960-967.

Ford, E. S. (2005). Risks for all-cause mortality, cardiovascular disease,
and diabetes associated with the metabolic syndrome: a
summary of the evidence. Diabetes Care, 28(7), 1769-1778.

Kim, N. Y., & Lee, J. S. (2009). A study on perception and utilization
of food-nutrition labeling by age in Busan residents. Journal of
the Korean Society of Food Science and Nutrition, 38(12),
1801-1810.

Kim, J. S., Oh, M. K., Park, B. K., Lee, M. K., Kim, G. J., & Oh,
J. K. (1999). Screening criteria of alcoholism by alcohol use
disorder identification test(AUDIT) in Korea. Journal of the
Korean Academy of Family Medicine, 20(9), 1152-1159.

Korea Centers for Disease Control and Prevention. (2010). The Fifth
Korea National Health and Nutrition Examination Survey
[KNHANES ~ V-1]. Retrieved January 12, 2012, from
http://knhanes.cdc.go.kr/

Korea Centers for Disease Control and Prevention. (2007). Health
Management ~ Cohort  Project V-Korea
(Metabolic Syndrome) Cohort Construction. Retrieved September
7, 2007, from http://www.cdc.go.kr/

Kreuter, M. W., Brennan, L. K., Scharff, D. P., & Lukwago, S. N.
(1997). Do nutrition label readers eat healthier diets? Behavioral
correlates of adults' use of food labels. American Journal of
Preventive Medicine, 13(4), 277-283.

Lewis, J. E., Arheart, K. L., LeBlanc, W. G., Fleming, L. E., Lee, D.
J., Davila, E. P, . . . Bandiera, F. C. (2009). Food label use
and awareness of nutritional information and recommendations
among persons with chronic disease. The American Journal of
Clinical Nutrition, 90(5), 1351-1357.

Health  Examinee

Loureiro, M. L., Yen, S. T., & Nayga Jr, R. M. (2012). The effects
of nutritional labels on obesity. Agricultural Economics, 43,
333-342.

Lopez, E. P., Rice, C., Weddle, D. O., & Rahill, G. J. (2008). The
relationship among cardiovascular risk factors, diet patterns,
alcohol consumption, and ethnicity among women aged 50
years and older. Journal of American Dietetic Association,
108(2), 248-256.

Miller, L. M., & Cassady, D. L. (2012). Making healthy food choices
using nutrition facts panels. The roles of knowledge, motivation,
dietary modifications goals, and age. Appetite, 59(1), 129-139.

Ollberding, N. J., Wolf, R. L., & Contento, 1. (2010). Food label use
and its relation to dietary intake among US adults. Journal of
the American Dietetic Association, 110(8), 1233-1237.

Park, Y. W., Zhu, S., Palaniappan, L., Heshka, S., Carxethon, M. R.,
& Heymesfild, S. B. (2003). The metabolic syndrome:
prevalence and associated risk factor findings in the US
population from the Third National Health and Nutrition
Examination Survey, 1988-1994. Archives of Internal Medicine,
163(4), 427-436.

Post, R. E., Mainous, A. G., Diaz, V. A., Matheson, E. M., & Everett,
C. J. (2010). Use of the nutrition facts label in chronic disease
management: results from the National Health and Nutrition
Examination Survey. Journal of American Dietetic Association,
110(4), 628-632.

Rothman, R. L., Housam, R., Weiss, H., Davis, D., Gregory, R.,
Gebretsadik, T., Shintani, A., & Elasy, T. A. (2006). Patient
understanding of food labels: The role of literacy and numeracy.
American Journal of Preventive Medicine, 31(5), 391-398.

Satia, J. A., Galanko, J. A., & Neuhouser, M. L. (2005). Food nutrition
label use is associated with demographic, behavioral, and
psychosocial factors and dietary intake among Aftrican
Americans in North Carolina. Journal of the American Dietetic
Association, 105(3), 392-402.

Stone, N. J., Bilek, S., & Rosenbaum, S. (2005). Recent National
Cholesterol Education Program Adult Treatment Panel III
update: adjustments and options. The American Journal of
Cardiology, 96(4A), 53-59.

Temple, J. L., Johnson, K., Recupero, K., & Suders, H. (2010).
Nutrition labels decrease energy intake in adults consuming
lunch in the laboratory. Journal of American Dietetic
Association, 110(7), 1094-1097.

Variyam, J. N. (2008). Do nutrition labels improve dietary outcomes?
Health Economics, 17(6), 695-708.

Visschers, V. H., Hess, R., & Siegrist, M. (2010). Health motivation
and product design determine consumers' visual attention to
nutrition information on food products. Public Health Nutrition,
13(7), 1099-1106.

Western Pacific Regional Office of the World Health Organization.
(2000). The Asia-Pacific Perspective: Redefining obesity and its



12 REgERRSESE $£208 058

treatment. Manila, The Philippines: International Obesity
Taskforce.

Yoo, H. J.,, & Kim, Y. H. (2008). A study on the characteristics of
nutrient intake in metabolic syndrome subjects. Korean Journal
of Nutrition, 41(6), 510-517.

Zarkin, G. A., Dean, N., Nauskopf, J. A., & Williams, R. (1993).
Potential health benefits of nutrition label changes. American
Journal of Public Health, 83(5), 717-724.



