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Abstract

This study was conducted to develop and validate the Sugar Intake Reduction Test (SIRT) for young children, and
included eating behaviors, attitude, and nutritional knowledge about sugars. A draft version of the SIRT was developed
after literature review. The final draft of the SIRT was established after two pilot tests of 5 year old children and an
expert group’s review, and is comprised of a one on one test between an investigator and a child using picture tools.
It contained of 20 questions which included 3 components: eating behaviors (5 items), preference for sugar sweetened food
(10 items), and nutritional knowledge about sugars (5 items). The final SIRT was conducted on 181 children 5 (n=100)
to 6 (n=81) years old, to examine its item and test adequacies. The passing rate of most items significantly increased
with increasing age, and most of the item discrimination also differed significantly between the below and upper score
groups. The content validity was given a high score by professionals (mean score 3.9 out of 4). Reliability of all the items
in the SIRT was high (Cronbach’s a=0.82). Moreover, the total component and the sub-component scores of the SIRT
correlated significantly. Our results indicate that the SIRT is a valid tool to measure sugar intake reduction in young
children aged 5~6 years.

Key words: young children, sugar intake reduction test, item adequacy, test adequacy
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Table 1. General characteristics of the subjects (N=181)

Characteristics n(%)
Boys 93(51.38
Gender . Y ( )
Girls 88(48.62)
100(55.25)
Age(years)
81(44.75)
) Rural 48(26.52)
Region

Urban 133(73.48)
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Table 2. Item categories and contents of the Sugar Intake Reduction Test for Young Children

Category

(No. of item) Sub-category

Item contents

Beverage selection

Water instead of drinks

Plain milk instead of flavored milk

Sugar intake related Fruits selection

Fruits instead of snacks

behavior -
) Snacks selection

Non-processed snacks instead of processed ones

Selection based on nutrition label

Selection low-sugar food by checking nutrition label

Eating habit

Selection lower sugar food as snack substitute

Beverages

Carbonated beverages
Fruits and vegetables drinks
Sport drinks

Preference to sugar
sweetened food

(10)

Confectionery

Candies
Jellies

Chocolates

Flour-based sugary food

Cake, donuts
Chips, biscuits

Frozen snack

Ice cream, frozen confections

Positive functions
Knowledge of sugars

Energy source

Sweetener

() Negative functions

Cause of cavity and obesity

High-/low-sugar foods

Distinguishing low-sugar foods from high-sugar foods
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‘ Planning of test development ‘
v

‘ Literature review and contents analysis ‘
v

‘ Developing contents and items of test ‘
v
Developing 1% draft

3 categories and 20 items: Sugar intake behavior (5 items),
Preference to sugary food (10 items), Knowledge of sugar (5 itens)

v

1™ Content validity test by 10 professionals: Correcting to 3
categories 21 items

v

1* Preliminary test and data analysis: Correcting to 3 categories
20 items

v

‘ 2™ Preliminary test and data analysis ‘
v

‘ 2™ Content validity test by 10 professionals: Developing final tool ‘
v

‘ Tester training ‘
v

‘ Final test and data analysis ‘

Fig. 1. Schematic process for the development of the
Sugar Intake Reduction Test for Young Children
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Table 3. Measurement tool for the Sugar Intake Reduction Test for Young Children

Category Item Score range Total
1. Drinking water while thirsty 0~1
) 2. Choosing plain milk instead of flavored one 0~1
relsiggrbl:lzzl:or 3. Choosing non-processed snacks (double choice) 0~2 0~6
4. Checking nutrition label 0~1
5. Choosing low-sugar food 0~1
6. Preference to carbonated beverages 1~5
7. Preference to fruit flavored beverages 1~5
8. Preference to fruit juices 1~5
9. Preference to milk and milk products 1~5
Preference to 10. Preference to candies 1~5
sugar sweetened o 10~50
food 11. Preference to jellies 1~5
12. Preference to chocolates 1~5
13. Preference to cakes or donuts 1~5
14. Preference to chips or biscuits 1~5
15. Preference to popsicles or ice cream 1~5
16. Knowing that sugar is an energy source 0~1
17. Knowing that sugar is a sweetener 0~1
Kno:vulgez(‘irgse of 18. Knowing that sugar might be a cause of cavity or overweight 0~1 0~9
19. Distinguishing high-sugar food from low-sugar food (triple choice) 0~3
20. Distinguishing low-sugar food from high-sugar food (triple choice) 0~3
Total 10~65

Sugar intake related behavior

Preference to sugar sweetened food

Knowledge of sugars
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2. Examples

of the Sugar Intake Reduction Test form for young children
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Table 4. Item passing rate(%o) by the age group

Category Item 5 yrs (n=100) 6 yrs (n=81) Total (N=181)
1. Drinking water while thirsty 67.0 86.4 75.7
2. Choosing plain milk instead of flavored one 45.0 59.3 514
Sugar ir}take 3. Choosing non-processed snacks (double choice) 14.0 32.1 22.1

behavior

4. Checking nutrition label 40.0 63.0 50.3
5. Choosing low-sugar food 41.0 64.2 514
6. Preference to carbonated beverages 58.0 79.0 67.4
7. Preference to fruit flavored beverages 26.0 44.4 343
8. Preference to fruit juices 29.0 432 354
Preference to 9. Preference to milk and milk products 20.0 45.7 31.5
sugar 10. Preference to candies 55.0 76.5 64.6
sweetened 11. Preference to jellies 33.0 40.7 36.5
food 12. Preference to chocolates 53.0 77.8 64.1
13. Preference to cakes or donuts 33.0 333 33.1
14. Preference to chips or biscuits 39.0 56.8 47.0
15. Preference to popsicles or ice cream 34.0 60.5 459
16. Knowing that sugar is an energy source 44.0 30.9 38.1
17. Knowing that sugar is a sweetener 50.0 60.5 54.7
Kno:vi;ife of 18. Knowing that sugar might be a cause of cavity or overweight 38.0 69.1 51.9
19. Distinguishing high-sugar food from low-sugar food (triple choice) 24.0 64.2 42.0

20. Distinguishing low-sugar food from high-sugar food (triple choice) 41.0 69.1 53.6




824 A - A4 - G

ZFo] U= AZollA G77E 23E SREY
A2 & =
A3 =o] G 4= 9jrh AAZ Kant & Graubard(2010)%= 2~19
Al 2xoF W AN E AHAF7F 5SS & 3R AFT
o] Zadh= 2o BAAC] Y AR Bt Pak
(012)x= u|Zo] 153w HAHS Aoz 3 AT A
Jadel E2 B AFHY foAQ AUYS e a9leR
1 100% L FAE ZIRE A, Y28 B2 HFHY} =
2 iR 9 7 S5 JHE AT 3 Lee &
(2014)91 SUNAZGE=AE %i‘— 8 Ao A 354 fote
7 AFol 7198t= 7HAE F 7Y 259 vl =%
‘a AIE 1efste] ZFo] s AollA AL, fANF
<7, &, ofdo] $8 F ol AL AT E B+ £FS
Nkt 2 E3l gt £3 F3H&o] 75.7%(5A 67.0%,

64 86.4%)2 ot fobEol 23 A B HAst WES
ARG 5 9SS ST 5 T FHoR B By
fob o gFmg Al ot B M Faye wy

A7E d BEE 4 9 Ao JdHt

EEIgo] 1 e B 741S 18 5 Qi A%
NN AR, B0, AR W 96 B F I G
o] He 7HAE MEsHEAE dobui 39 Egtolgich 4
8 ol 3 PAFAS Heshs vgo] Eokw, F

So] FAL B £ 02 4T Yk A9Vt Yol B B

ol e EHEHgo] A el Aoz Azt vt
of G5 ATBHE 91T LN TR FFo] B

o]__

i

ARt Ao £ TS HA o
2gt %7}7‘%4: Lee —{2014)94 A7 AT A 3-54] Gofe]
Z G5 AR 7HAES 7101eS B kel A7 o
AHe Holal Qlh. & AFolA w2 £%F Fd&S YEhd
TSR, AR/Z2ERFO 7 Lee 5(2014)9] Aol M 2+
ZF 3.0%2F 2.8%= 742} 6, 7919] 7]oEs Hel ’hd, 3t
o]3}o] EFFIEL el ofo| AT Y/ MIF(7.4%), LT
E AZ6.7%), WF(6.3%), FASE@.3%)7F £AYZ 1~5
<Y =2 7HES Ao

T, G775 F Fol 8 FollA she Lol disf of
=AE Eolie 168 239 ﬁ% dgol 4" Ege=
et E3HEahgo] SA12] 39 44.0%, 6412 -9 30.9%=
UrEbt) 169 232 AlQdgt U] 1979] B3] =7

=4 EFIYEIA

641 fot7k 5Al ot Hlste] EarEgo] B ek
g oli= fote] e Z7bol wet AT %GR o] A%
313 9le-g olujsieh. ofelgt Auke A% S7tel T X
st @A 245l S, g A 5 e 928 §
& ool olRolx 3 97 EoE §H 2y
950 79 349 430] de 2HA ol elstel 417
o] AR et 38 wFol WokE FHsAo] &3 B
Hu7k ZskE ool A4 Aol SoltA BEIIR)E
ATt G BAA 7)ot Aui okE e 7}
Aol g Aoz ARHLh et ¥ FolE oz
3 98 B JETIAINE fobd] G et guie 9l
o2 o PR AAA HAS fE) skl B
o] B4 7)o it SHE AN 50| Jehe Bag)
A

=

Fob FRAAAU=AAS] BPARES doliy] 9]
of 32 1202 AF9] 33.3%2] AT 5H9] 333%21
NEO 2 o] 2 BEPEE A4 - SHUT 7 Bl ¢
H1g Zfol7h A SYEE ~@FS AASGT 1 2
= Table 59 2k frobg SRAAAGEAN hREY B
apol i AbgTEe] Wol SATe) Buch B4 Uehge
o olefat B#e| Aol f2ule 2O Vhekidrhp<0.03).
ol frolg FRAAALEAAY 2 BYSo] Aoz
Fole BR 43 A= 2 WA 4 4SS Andct @
B 162 sHuRre] Wol Aawe] Buct felust
A 7 Urehgon] ) 17, 18 ATe] Bito] sHuT)
guch B4 ehgou §9uiat 2ol ohgick. e
U 23} 16, 17, 18H9] AL Balo] Yo| w2 naste] Baf
Wee 44, Be axel yrk

3. ZA} U5

Fobe FRHAALEAA AN FEES Pohuy] 9]
sto] BgEet AHES AEstach TAHA HEL o
3 2k

1) EI2E
frobg FRAHANG=HA] =8 AF8] $l5te]
A 2AEA, g9 9 34 1 4TS gobEgith

1 2si™AEM

%OP% FRAAAG =AY A EAS gobT] H
sto] A&7} 10000 A o Fsted 232 W&ol fote] 7
’E%‘MI W A4, =, Pse ST HETA EHOP



Vol. 29, No. 5(2016)

Table 5. Item discrimination

fobg GRANAGEAA =7 A 825

Table 6. Contents validity assessed by professionals

=10
Item Groups N M S.D. t (N=10)
| Below 57 .53 .50 68" Category M S.D.
Above 63 98 13 ' Sugar intake related behavior 3.16 .54
Below 57 26 44 e st Preference to sugar sweetened food 341 43
2 -5. S|
Above 63 75 44 599 Knowledge of sugar 3.28 .57
3 Below 57 .65 61 166 Total 332 4l
Above 63 1.24 76 ' Sugar intake related behavior 3.38 .37
Below 57 39 49 . Preference to sugary food 4.00 45
4 -223 2nd
Above 63 59 50 Knowledge of sugar 4.00 .39
Below 57 .16 37 v Total 3.90 40
5 -9.72
Above 63 .83 38
,  Below S 200 T o 4y BARENS AEsA gt gl A st 4
Above 6 4 M A2 FAA shdek AR 1 2% BN AE 2
. Below 57 1.61 .88 _g50™ = AA|5FH Table 63 2t}
Above 6 340 136 ' Table 6] AN we} o] fobg FRHAALTEAA
g Delow 57 174 106 e EPAE9L 1349 79 Bt 3.16-3.4101 03 229] -9
Above 63 297 1.41 3.38~4.000.2 AH Aoz FFd BIJEZ FAE 0] Qui=
, Below ST 106 AR WS Uk ER AR 2N 274 ol 1%
Above 6 316 145 Buc ¥ et e AEAY As)S wrdste] Ak
o Below SR L Bl A4 BE] RYHES ug AU Ygoz &
Above 63 4.48 .82 A - HOE|Q-&-L oum|3it)
Below 57 1.42 57 o
11 -11.03 )
Above 63 3.60 1.45 (2) LI2Y U =X 7+ Aln
, Below ST 208 s folg FRAANAAEAAY 2 HEA © FH 7+ A
Above 63 406 113 BASE Table 73 2}, ol FRAAATEAA Y
3 Below S8 8§99 0 $F 0 TS AET 23 19-972 vuA &
Above 6 32 13 A ekstehp<001). ol A B9 o] fokd YR
y  Below ST 95 HF AEES S35 9% BgoRH Busit: 2
Above 63 3.84 1.14 ' o|u| gt}
Below 57 1.58 .87 -
15 -9.76
Above 63 3.52 1.29 2) AlEIE
g Below st s Fobg FRAAALEANS A7} o WTAE Lol
Above 63 2 42 7] $J3te] EPAFAE Cronbach’s a2t HHEAIE = 7
,, Below s oW 58 gEstat FAH Wge theat ek
Above 63 .62 49
18 Below 57 44 .50 181 (1) 2eHEex=
Above 6 60 ' folg FRAAATEDALS] BYUAYH =S A2
19 Below 57 1.96 .76 369" Ak AAF B3} AR 2083} o] o3t Cronbach’s o= 828 Al
Above 6 246 T Yt £ AR Uehdt(TableR AAISHA] 959). A1
5 Below >7 2.04 T e = 0~1 AFe]2] 3l Cronbach’s a Al AP ==t H4
Above 63 275 5l 7} E24E AFEs} Brhn Bt dudos AFE
P05, Tp<0L, Tps00l 7H050 oled A% Al=gol glrk WYSHE 2 (Hwang 5
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Table 7. Correlation coefficient between categorical score and total

A - A7 -

2@ HERERDBEE

(N=181)

Sugar intake related behavior Preference to sugary food  Knowledge of sugar Total
Sugar intake behavior 1.00
Preference to sugar sweetened food 49" 1.00
Knowledge of sugar 257 19" 1.00
Total 63" 97" 357 1.00
“p<.01, "p<.001
2008) & frok§ FRAHAAA =AY A= 4TI = BE ZNA AT 7 fofulet ZolE el frof
O A € 5 Atk EFNARA == EFS0l 8T o] g7 AFH A=A AJAAE HEske b dEdd 2FE
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5%, PES S o glo] AT, YA, FAMe 9l B AESIATh HYEE 2o AR AR HE4 HE
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(2) HHRAIZE oA AAH O FAHYT WD D A T AT E
FRAAAGEGAY RS Sohuy] gotel @ BT felujd HH Aol e Ao vehi) w3l

o8
1=}

HEARE AeE AAESnh 2 23 A 29 JA 20

L=
=)
T & T

T 3 1108T0] T, 2 A08H} S22
822 UERITHTable AA|3HA] h2). ol & gobg B
HAAGEAAE Aol A e B ks AL o]

st £%9 Wdol RN A olZ= AE HEH
< 2otk

Qo u #=

B ATAE U 5A fobel B 43 A%, 4
Foll T A4 TSI IR HH AES 2T 4 9
fohg PRUHAYEDA 278 Adsison, 27 &
3EE 4Fach £ 97E Fof ALY fobg FHAA
AREAE BR 4 AE A, GR] B A4
374 hEgdda 20709 BER FAE] ek & A4
£ goteh LI ABANE B TF Aol B hE2 A
Aoz 2A3A7] A% AOBN, Fobt QAT Sl
A5 e W SASS BFOE AN Hh fo}
o 9R 43 AEE 2AT 5 Q=S A A4 2
aol] AHEE AL Ak ABT fARE THOR A4
Fobh 47 AT 4 Y=S FETL, B AL §
ofo] Zule} FojF A7He Lol AY D olopr] B4

o ol gFo= FAt] AASAL
Fobg FRHAALEAAS) B FBEES Pohiy] 9]
sle] FRENET FPUWAES 45T A7} BFETEo
%ol F7ket] uet

NE Rl e B AR} SRR E ASE 45
St A3} & 208239 3t Cronbach’s a= 0.829 1 105
T 8302 o] BHokS o 0.713} 0.682 ZA] 0.8229] A
F7FAEE o] & HAb= g Zola A EeE
AE IS & ¢ Ak ol Folg FRAFAAT =R
AL fobel B A3 AREE SHsHe © o] BE=e}
AR et & F3F HARNe AS g & Ao
NI HAF =771 fobe] B 3o #elE AgEss A
k=t lojA Badt 7|2 AwE At fof 3 A
F Eo)7] g =YY Yot 4 22O FIlEF F
oz &gd 5 UE Aol 7IHetth g, & HAF =
frote] B AF A=E S| A% shte] WHe=Exn
ZF YEFGEE gz bo EH5t= AL FH7F eEs
% 20838 shte 272 BealE o] wiEsith o,
2 A0 7o) e A%l glolA A4 $obo) 9 413
o 2 FelA) £ AT glol, FF AN Fo
of s AT Wk WA AA £70) Al AFele
F4 Q77 SaEolor & Aol

References

Carwile JL, Willett WC, Spiegelman D, Hertzmark E, Rich-
Edwards J, Frazier AL, Michels KB. 2015. Sugar-sweetened
beverage consumption and age at menarche in a prospective
study of US girls. Hum Reprod 30:675-683

Han Y, Kim SA, Lee Y, Kim J. 2015. The development and

validation of eating behavior test form for infants and young



Vol. 29, No. 5(2016)

children. Korean J Community Nutr 20:1-10

Hong SB, Park HR, Go GA, Jeong GO, Song KH. 2010.
Evaluation of nutrition education for preschool children using
picture-questionnaire. Korean J Community Nutr 15:475-484

Hwang HI, Song YS, Choi HJ, Son WK. 2008. SPSS Data
Analysis in Research on Young Children. p.313. Seoul:
Changjisa

Jo CY, Kim JH, Han JS. 2015. Study on development and
evaluation of nutritional education program for preschool
children in association with center for children's foodservice
management, childcare facilities and home. J East Asian Soc
Dietary Life 25:372-385

Kant AK, Graubard BI. 2010. Contributors of water intake in US
children and adolescents: associations with dietary and meal
characteristics -National Health and Nutrition Examination
Survey 2005~2006-. Am J Clin Nutr 92:887-896

Kim KH, Kim MA, Kim SS, Jeon EH, Hwang YS. 2014a. Child
Development. pp.208-209. Gongdongche

Kim YY, Oh SS, Lee SJ, Lee WE, Lee EM, Chae HS. 2014b.
Child Development. p.20. Yangseowon

Korea Health Industry Development Institute. 2013. Food industry
analysis report. Cheongju: Korea Health Industry Development
Institute

Lee HO. 2007. Health nutrition education program curriculum
and the effects for preschool children. Korean J Food &
Nutr 20:202-208

Lee HS, Kwon SO, Yon M, Kim D, Lee JY, Nam J, Park SJ,
Yeon JY, Lee SK, Lee HY, Kwon OS, Kim CI. 2014. Dietary
total sugar intake of Koreans: Based on the Korea National
Health and Nutrition Examination Survey (KNHANES), 2008-
2011. J Nutr Health 47:268-276

Lustig RH, Schmidt LA, Brindis CD. 2012. Public health: The
toxic truth about sugar. Nature 482:27-29

Mann J, Cummings JH, Englyst HN, Key T, Liu S, Riccardi G,
Summerbell C, Uauy R, van Dam RM, Venn B, Vorster
HH, Wiseman M. 2007. FAO/WHO Scientific update on
carbohydrate in human nutrition: Conclusions. Eur J Clin
Nutr 61:5132-S137

Ministry of Food and Drug Safety. 2013a. Food Safety - Nutrition

Solg FENAAAT HA =3 At 827

(Middle School). Chungbuk: Ministry of Food and Drug
Safety

Ministry of Food and Drug Safety. 2013b. Food Safety - Nutrition
(Middle School Teacher’s Book). Chungbuk: Ministry of
Food and Drug Safety

Ministry of Food and Drug Safety. 2015a. Food Safety - Nutrition
(Lower Grades in Elementary School). Chungbuk: Ministry
of Food and Drug Safety

Ministry of Food and Drug Safety. 2015b. Food Safety - Nutrition
(Teacher’s Book of Lower Grades in Elementary School).
Chungbuk: Ministry of Food and Drug Safety

Ministry of Food and Drug Safety. 2015c. Food Safety - Nutrition
(Upper Grades in Elementary School). Chungbuk: Ministry
of Food and Drug Safety

Ministry of Food and Drug Safety. 2015d. Food Safety - Nutrition
(Teacher’s Book in Upper Grades in Elementary School).
Chungbuk: Ministry of Food and Drug Safety

Oh SM, Yu YL, Choi HI, Kim KW. 2012. Implementation and
evaluation of nutrition education programs focusing on in-
creasing vegetables, fruits and dairy foods consumption for
preschool children. Korean J Community Nutr 17:517-529

Park S, Blanck HM, Sherry B, Brener N, O'Toole T. 2012. Factors
associated with low water intake among US high school
students -National Youth Physical Activity and Nutrition
Study, 2010-. J Acad Nutr Diet 112:1421-1427

Seo JY, Choi BS, Lee IS. 2010. Effects of nutritional education
featuring cooking activities or preschool children in the
Deagu area: Food habits and dietary attitutdes. J East Asian
Soc Dietary 20:794-801

Te Morenga L, Howatson AJ, Jones RM, Mann J. 2014. Dietary
sugars and cardiometabolic risk: Systematic review and meta-
analyses of randomized controlled trials of the effects of
blood pressure and lipids. Am J Clin Nutr 100:65-79

Te Morenga L, Mallard S, Mann J. 2012. Dietary sugars and
body weight: Systematic review and meta-analyses of randomized
controlled trials and cohort studies. BMJ 346:¢7492

Received 02 October, 2016
Revised 09 October, 2016
Accepted 25 October, 2016



