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Abstract

The objective of this study is to analyze the characteristics of persons with a high sugar-intake ratio (%E) and factors affecting
sugar-intake ratio with the Korea National Health and Nutrition Examination Survey (6" KNHANES). The sugar-intake ratio
is the calories of sugar from processed food divided by the daily total intake of calories. In this research we used two
statistical methods, the cluster analysis and one-way analysis of variance (ANOVA). Cluster analysis was used to classify
groups of sugar-intake ratios. For analysis of factors affecting the sugar-intake ratio, we applied the ANOVA. Korean have
about a 3.89% sugar-intake ratio from processed food per day. The demographic characteristics of people with higher
sugar-intake ratios were found to be more women than men, younger men with less education, more people in the household,
smaller height, weight waistline and body mass index (BMI). Also office worker, lower drinking frequency, not getting
a hypertension, diabetes, hyperlipidemia, lower breakfast and dinnner frequency, not experiencing nutritional education, and
not using nutritional labeling. For reducing intake sugar in what are called health-hazardable nutrients in the food sanitation
act, it is necessary to educate the people with high sugar ratio who were identified in this study.

Key words: high sugar ratio, KNHANES, cluster analysis, ANOVA

M B NE AZ=Y Al o3t 527k F715] wEo]ch(Han

5 2016) TPOE BRI FFAES B I AATL

SRE AR oUXE AT FaT JFaelE
T, ok A3 Al Aad WA AslE Qe P §

=]
=
W s A o} sk AT AFETE EE g 5 oo
ot AT A8 SISt Ahn & Kim 2016; Kim 5 2016).

IGH
2016\ #A) H|gko. 2 013 A}S|A H|L-L A7t 68% You
ZAETHNHIS 2018).
=<l 1919 315 ot G5 AF TS 20139 72.1 gojlA]
2017 64.1 g2 2 Z+A3F3 QJTHMEDS 2018). o] A8 &
T AAHl gt 2uREY Q14]o] ¥istelHA T Azt

3~54] H12~18A1] 7%, AlAIRZA7]-HWHO)S| #4371
FHET oF 10%HT o E9ko, 6~114] 9 19~294]¢] 7%,
AFH7)ET} B]STHMEDS 2018).

ojo] AR = 7HAES 3% FF AHFES R I F
) AF el dig P e g 2016W 13} 7 A T AE
< SRS THIung J 2016). FF FA T HEo] AE YA
M G TS E0le AGEANETL SAHEL Qlok A& =
H BaF AoA = g T ARE AlES SAEHL
thKim 5 2015; Lee 5 2017). T3} 2016 Ag AnjA)A;

' Corresponding author: Sung-Bum Yang, Dept. of Environmental and Resource Economics, Dankook University, Cheonan 31116,
Korea. Tel: +82-41-550-3613, Fax: +82-41-559-7854, E-mail: passion@dankook.ac.kr

- 565 -



566

ok

EREY

O] HHEE= 14309 o2 AUTof Hl3] 14% H43H A,
2013 ojH] 38% F43FHthal gFch(Food Industry Statistics
System, 2017).

AR AT AEAAY WBE A3 AulAEY A=
A7 stela ek Al wel 3 ARAE, Ag e AR
o 3t Av|AEQ BAlo] 718l thHan 5 2016). 1
it o3| SEEE B AFABINE BE Fo| GR
7} Z&Eo] Qith 29l A7} 9 AH A 2 AL 95|
G5 43 Aol e Wud A7t wasi

SR A9 VAT ATE F2 ojdol, Y TR A
2 A6 shet, 4B, ShL FAo) T P IR A
H A A+ 53 B E o] JhPark 5 2010; Kim 5 2016;
Shin & Doo 2016; Ko 5 2015). Ko 5(2015)2 A= A
Fohm 3 Vhm HE O T HAG ZAE AN i
At} Shin & Doo(2016)= & - o gt Eo| 713AES

o R AT 9 AH %@Jﬁ Ulzlb #H ade ¥
25tk Kim £(2016)2 u]zha3 o] g5t A4y
B0 w7l gt AH A= ﬂ&ﬁ}ﬁ , %hﬂ} x3he 7h
Ao A=l TS AR oS 9ut A
H A W2 A, Agsn FF A3Eate g
8] ALstgiet Park 5201002 A - 23 A 2 - 3

A FAY R TS Bk, FAS B8 T AFAEE

3] AbEste] AAg T AFHZl s B8 AT

131‘% 2] d7s AERAY S 48 A9
ojdo], = - T3 - tiT T FAHE HFLE IHH
2 =1 AA 9] B AR St 2A] A=
Al ST 3, TR AHFS DA AFske =4
Ees AFY gl o8 2R 7] ol FEd FF AF
e 240 2lo] Hbias)E zteth o] & He37| HsiA
€ B AFTEOE A4 ALY T TREREH d= @
Fol HleS Hshe 240 Easith

mebA &2 dtolMe =S 7HAE 71 9
FHe&o FeHE 2AEL Ao 7)A= 8% 1GF *\jH
2] S4& Tofstal Z4stax} gtk olE s 79167]
SUNAZTGFZAL AFE(2013~2015)5 ©]&35t 71A1&
ZREY R AFE0] 22 A SA4E efsta, °l°ﬂ
FE= vA= 8 Al FHTH olE FI TF AFHE
o] 2 ArolA Apdshd APHH A E 25 H §
Hato] FRo| HHE 0114 ot A Pl =2 &

4 9e Rolth

n:Z:

SR

1. XI2

o - A

[¢]

2 dFolA = A 2R oA Aldst= =
ZALe] & A)67](2013~2015E) A RS o] &35te] BA5H4TH
Ad g7 AT AFolv A% 53 22 71
54 B AFske A vlEsto $7F B Aad 5
Ak oAl D of-olETt g1 e, A AlF, AARE
o] F7t= Q& AdAQl G/ AFFel Be & Uk o
e 1Yty 1Rl de 9F 5 FFY HFo] 2
57 S ZA7F 2 o Q7] dizel & dAtollMe A
MNae) FF AF-&(Sugar Intake Ratio: %E)& AMHE3HC}E 7}
TAE i gF A3 ARERARRE =53 T
AFL2RY A3 G €S 1€ AFT FEFeE U
ol AAski

O
_\2
>,
__)&4

A 2AF oA 229489 F 19 7H4F e 9/ A
F&(%E)0] S0%E o]} 1487 A& 2277HS A &

206579€ tatos BAe Aaedn

190 7124 E S8 8 A28 BEl Fg 137} 2t} 2
A Aol B 3R AL oF 888%o]H(FARL 7.58%
N3k 5.60%), LEZOZ 7] WS 2= BEE e
(A=: 1.37).

EATre] AAE|SH EAE Table 13+ 2t). WAo]
9,10978(44.1%), oJAJo] 11,54878(55.9%)°] L., 10t)) o]5}7}
4,80575(23.3%), 20th 7} 1,6897H(8.2%), 30th7} 2,5877H(12.5%),
4007} 2,8597(13.9%), 507} 3,076¥8(14.9%), 604 ©]A}o]
5,64178(27.3%)°] T}

FFBAEORRE A GRY WA SHL vhof
371 918l & wAle) Bambge Sustach A, 2AEA
o= wATYel 9R HALS ) 1FoE TEs:
Aol 48e el o) v A 4 AYE
FAHoI A e)Adte] A2ty ABoR BRH:

Golm, #2 W7l WAL WeHE 2 120l e 9o
A 2 S fAOI AR rigo R SAH Y

P

o 10 20 B 40 s0
Sugar intake ratio(%E)

Fig. 1. Distribution of daily sugar intake ratio from pro-
cessed food in the 6" KNHANES(2013~12015).
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Table 1. General characteristics of respondents

HARAY B4 2 P B 567

Table 2. Results of cluster analysis on daily sugar intake
ratio from processed food

Variables n (%)

Gonder Male 9,109(44.1) N Mean (% E) Min (% E) Max (% E)

Female 11,548(55.9) Group A 8,993 3.89 0.00 6.72

<19 4,805(23.3) Group B 6,993 9.31 6.72 12.56

20 ~ 29 1,689( 8.2) Group C 3,371 15.28 12.56 19.35

30 ~ 39 2,587(12.5) Group D 1,093 22.59 19.36 28.80

Age 40 ~ 49 2,.859(13.8) Group E 207 3423 28.85 49.85

50 ~ 59 3,076(14.9) Total 20,657 8.88 0.00 49.85

> 60 5,641(27.3)
<Elementary school 6,992(33.8) Group B (34.23%E, 207%8)] o]t
) Middle school 2,064(10.0) ) el

Edga;on High school 4,665(22.6) 2. g5l=Y ig =4 _ _
> College 4305(20.8) Add B el 9FE £ 5 e 898 245
No answer 2631(12.7) A AE7HY =82 Wol AL FERAY 2AF H
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Worker 1223 59) =4 B 7lx2 skt JAFEASE B4 A, o,
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Office worker 1,309( 6.3) AFTE TAA AolE BAske AR g $4 &
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Table 3. Difference of demographic characteristics among sugar intake ratio (% E) groups

FIAE

Mean(% E)  Gender"? Age Education Household Marriage Height Weight Waistline BMI
Group A 3.89 1.56(0.01%  49.9(0.22)*  2.34(0.01)°  3.05(0.01®  1.21(0.00¢  159(0.16)  59.7(0.16)  80.0(0.13)*  23.4(0.04)*
Group B 931 1.55(0.01" 4000027  2.41(0.02"  3.32(0.02)"  1.36(0.01)°  156(025)°  56.5(0.23)"  76.1(0.17)°  22.4(0.05)°
Group C 1528 1.57(0.01¢  264(0.38)°  231(0.02°  3.50(0.02°  1.52(0.01)° 152042  52.4(0.36°  72.3(0.26)°  21.6(0.08)°
Group D 22.59 1.59(0.0D)%  31.500.63)"  2.17(0.04°  3.51(0.04F  1.65(0.01)"  149(0.82)"  50.1(0.67)°  70.2(0.49)"  21.1(0.14)
Group E 3423 1.64(0.03)°  252(1.46)"  2.09(0.09)°  3.60(0.09F  1.69(0.03)  148(2.13)  50.0(1.61)"  70.0(1.17)"  21.4(0.33)°
Total 8.88 1.56(0.00)  42.00.16)  2350.01)  3.25(00.01)  1.34(0.00) 156(0.14)  56.8(0.13)  76.8(0.01)  22.6(0.03)
N 20,657 20,657 18,026 20,642 20,631 19,380 19,403 19,386 19,379
Fvalue(p-value) 4284 671.84 119.16 131 50337 121.69 153.51 285.57 162.70
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
D Male mean (S.E.): 8.78(0.06), Female mean(S.E.): 8.95(0.06) t-value(p-value): 1.99(0.05).
? Mean (S.E.).
3) M

Duncan s multiple comparison at p<0.05.

"™ and ™ denote significance at 10, 5, and 1% level respectively.
S2E 197 SFRIE(: H2 14z Y vpAA] g, 2
13 u|gh 3: € 13 A, 4. Y 243, 5: F 2-33], 6: 4
AEF A QR AX(1: thus| Wo| =7, 2:
ol =4, 3 27 14, 4 AY 2714 ), nYY, I
R A EF AT R0 ofH L, 1k o), 2 19 &
Qb 15 F¢F oF] & A AA} RIE=(L: & 5~738], 2: 5= 3~43),
3 3 1-23), 4 719] K, R o R(1: o], 2: o1 2),
FLEA o1& AF(L: o, 2: oY )2 e THTable 4). Al
oo A5

A& HHFe] ¥ WA F AHFe] BA UL A
oleti werEc.

HeE e AR e BelR, AL D B B4R
o] G5 JHgo] 74 L Ao Yehton] Sdol] &

g ZARE= 71 WA UeRgtHTable 5). X]@l% 2 &4
AE, 35, 29, BE, AF7 GF AFF) w2 A

e TtH(Table 6).

HHoR SRNES} HEAE, &

Ed& AA7}

18 Gy, 1XEE AT ul—x]

1,=1 AIA]. H]E7]. 3}.__,& oﬂok

A ol BHA) FEHS

o} YEEHS

2EH2 X G

oA = LRt

syss

) B} w2k QA

T AFEel B2

wW=ET 1
Fe4E, ob7l o
1:11—1] OJ-_Q_ =4 og

! A

FE

Ao Ueht
AlEnt= ‘E‘TH]E7]' 23

o o rO

o o o
B

N

of

1>

&
ol il

X Ao
%
Hd
o)
AT
>
)

o

FRAL A67) ARE ol g3te]
gl £ Al 542

Hl X EATEA|(ANOVA) &

of

it
2y
2 45hert.
AR5

E4sG 20 BAANE oy

Table 4. Difference of behavior characteristics among sugar intake ratio (% E) groups

(12;{)62;;1) Drinking” Stress Hypertension ~ Diabetes I:i}(,ii:liz ]3(531::1‘3? (/Dvlvr:;ir) I:zumczggil I\Ill;t;:lli?;al
Group A 3.89  324(0.02% 293(0.01)  027(0.01)* 0.11(0.00) 0.08(0.00)"  1.46(0.01¢ 1.09(0.00)" 1.97(0.00)* 1.41(0.01)"
Group B 931  3.13(0.02/ 2.87(0.01)® 0.16(0.01)>  0.06(0.00)° 0.06(0.00)° 1.61(0.01)° 1.10(0.00)*  2.00(0.01)® 1.40(0.01)"
Group C 1528  3.0000.03)°  2.87(0.02)*  0.09(0.01)°  0.03(0.00)° 0.04(0.00)* 1.71(0.02)° 1.13(0.01)® 2.03(0.01)™ 1.44(0.01)™
Group D 2259  2.93(0.06)* 2.78(0.03)*  0.08(0.01)°  0.03(0.01)° 0.03(0.01)°  1.86(0.03)" 1.15(0.01)° 2.07(0.02)* 1.49(0.02)"
Group E 3423  274(0.14° 2.72(0.07°  0.05(0.02° 0.01(0.01 0.03(0.01)°  2.05(0.08)° 123(0.04°  2.10(0.04)"  1.56(0.03)
Total 8.88  3.15(0.01)  2.89(0.01)  0.19(0.00)  0.07(0.00) 0.06(0.00)  1.58(0.01)  1.10(0.00)  2.00(0.00)  1.42(0.00)
N 12,765 15,693 19.430 19,430 19,430 20,575 20,575 20,567 20,564
Fvalue(p-valug) 4889 2163 80213 33069 8750 129.74 48.08 16788 127.90
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

) Mean (S.E.).

2 @ Duncan’s multiple comparison at p<0.03.

P o
) "™ and

denote significance at 10, 5, and 1% level respectively.
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Table 5. Difference of sugar intake ratio (% E) among

occupation
Occupation Sugar intake ratio (% E)"

Agriculture, fishery 6.56(0.18)"
Worker 7.44(0.14)°
Equipment, machinery 7.99(0.15)°
Unemployed (housewife, student) 8.06(0.07)°
Service, sales 8.72(0.14)"
Office worker 9.20(0.17)°
Management, professional 9.24(0.14)°
Total 8.24(0.05)

Z Mean (S.E.).

: Duncan’s multiple comparison at p<0.05.

Table 6. Difference of sugar intake ratio (% E) among

province
Province Sugar intake ratio (% E)”
Ulsan 7.95(0.28)°
Jeonbuk 8.21(0.21)™
Chungbuk 8.42(0.25)™
Gangwon 8.53(0.23)™
Gyeongbuk 8.60(0.18)™
Jeju 8.60(0.26)™
Daegu 8.71(0.17)>
Gwangju 8.73(0.24)>4
Chungnam 8.77(0.20)>¢
Jeonnam 8.80(0.26)>
Busan 8.81(0.19)*
Gyeongnam 8.85(0.19)™¢
Incheon 8.88(0.17)>¢
Seoul 9.09(0.10)*
Gyeonggi 9.13(0.09)*
Dagjeon 9.29(0.23)°
Total 8.88(0.04)
Y Mean (S.E.).

2 *4 Duncan’s multiple comparison at p<0.05.
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