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Objectives: The purpose of this study was to analyze high-sugar food consumption habits
frequency among elementary school students, and their correlations with eating habits and

University, 80, Daehak-ro, Bukg,m, sweet taste assessment.

Daegu 41566, Korea Methods: The participants of the study were 164 elementary school students in Daegu, in
the fifth or sixth grade, along with their parents. A questionnaire investigated eating habits,

Tel: +82-53-950-6234 high-sugar food consumption habits and frequency, and sweet taste assessment.

Fax: +82-53-950-6229

Results: Th ting habit for el t hool student determined t
E-mail: yklee@knu.ackr e average eating habits score for elementary school students was determined to

be 71.7 out of 100. Students with higher eating habits scores had lower high-sugar food
Received: February 23, 2022 consumption habits and frequency compared to those with lower eating habits scores. Sweet
Revised: April 22, 2023 taste asse.ssment reve.aled that students who preferred less sweetness chose a 5% sugar
Accepted: April 24, 2023 concentration, those with a preference for normal sweetness chose a 10% sugar concentration,
and those who preferred sweeter tastes chose a 20% sugar concentration. Sweet taste
assessment showed that students who tended to prefer less sweetness had the highest eating
habits scores and the lowest scores for high-sugar food consumption habits and frequency.
In addition, eating habits scores were found to be negatively correlated with high-sugar food
consumption habits, high-sugar food consumption frequency, and sweet taste assessment.
The sweet taste assessment was positively correlated with high-sugar food consumption
habits and frequency.

Conclusions: Our results indicate that students with good eating habits had more desirable
overall sugar intake habits, and when the preference for sweetness was high, the frequency
of high-sugar food consumption was also high. Our study highlights the importance of
educating elementary school students and their parents about the harmful effects of excessive
sugar consumption, as well as the benefits of adopting healthy eating habits and creating
supportive environments.

KEY WORDS Sugar consumption, Eating habits, Sweet taste assessment, Elementary
school students
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Methods

Ethics statement
The written informed consent was obtained from each participant. The study protocol was approved by the Institutional Review
Board of Kyungpook National University (KNU 2019-0153).
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3 7 AlEE HAESP] A AFE S 58] A5 Sisith. &t w27 ok 594 (0%, 2.5%, 5%, 10%, 20%)
A7 Fo)7] =M ol wheb BhE B & agk Aol Tk A S o) HeleE sl wk A dE @] ooy 13,
oz grp 274, REolty 33, gl 434, g Gy 5807 H4Elelda, Wt AEws - Aok 14, duh 2
A, wgolty 31, <Frh 44, g Frp 502 Apsleielnt. @yl vzt IS ok el @k A% AdE vt
go = daglEel upet 8] G A Wi\ 14, DX A He W 24, REoE He W 33, GA HeE A 4
A, ol GA M W o ® FHEERlaL, ZF 1A 5o R Hpstelglnt. ek vk vzt el W A5, S

. |

H A9 BA1EAL IBM SPSS Statistics 25 (IBM Corporation, Armonk, NY, USA)E o] &3}t 2158 4
Uk u)zk o] g G 59 A% AF 539 I 59 AF AF wikel gigt xlo]i= One-way ANOVAR -2
Ae A8, AFEEA © 2 Duncan’s multiple range testZ AAI8I9 0 | BE o) thsl £-2] & P< 0.05
Z QI g3 9 auk v)zb 3 219 T S A AF 53 2 AR HEe) A He A5 g

Pearson’s correlation analysis® #4139t}

Results
1. 250 AgH
2589 AF el B3 2AF AIR= Table 13 2 A5d Bt A5 71.7401%10H, 7] Anzhs v
o gl At 7P sEaka, @ A3 etk @l At 7 vieken, del (70.74) 9 A5 vt o
S8 (72.6%0) 9] A5 st oRE sokot f-o)eh Aol = qloltt.

Table 1. Eating habits of elementary school students

tterms Total Boys Girls Pvalue
(n=164) (n=76) (n=88)

Eat regularly scheduled meals 3.46 = 1.05 3.63 = 1.05 332+ 1.06 0.057
Eat evenly without being picky 3.59 = 1.07 3.66 = 1.04 3.52 + 1.09 0.135
Eat in moderation without overeating 3.70 = 0.90 3.64 = 0.95 3.74 = 0.86 0.508
Eat always food less salty 255+ 0.99 247 = 0.97 2,63+ 1.01 0.332
Eat while watching TV or cell phone ? 3.52+ 1.38 3.38 = 1.42 3.64 + 1.33 0.238
Eat protein foods such as fish, legumes and eggs every day 3.87 = 0.96 3.72 + 0.99 3.99 + 093 0.079
Eat a vegetable side dish at every meal 3.93 = 1.02 3.86 = 1.03 3.99 = 1.01 0.405
Eat fruits every day 3.88 = 1.07 3.74 = 1.04 400+ 1.08 0.116
Eat milk or dairy products (such as yogurt) every day 3.75+= 1.13 3.71 £ 1.07 3.78+ 1.19 0.679
Offen eat fast food such as hamburgers, pizza, and chicken ® 3.62 + 0.97 3.51 = 0.99 3.70 = 0.96 0.211

Total (100 point conversion) 71.70 = 10.7 70.66 = 11.00 72.61 = 10.47 0.246
Mean + SD

Means with different lowercase letfers in the same row are significantly different by Duncan’s multiple range fest af P < 0.05.
R) reverse response; 5-point Likert scale: The higher the score, the more desirable eatfing habits were formed.

2 NGOl UE 37 38 NE N7 &

5] A50] W PR 79 AF A S vl 2ok Table 20} 2ok A A5 HE 32919 S
o R U AF A A7 RGon], Mz A5e Ak e 19919 SIS 9 e A A9 59 %
57} 713 %4TH(P < 0.05)

AR FEEE W F4S vow s FolrbE FRE A T WF O FEFo lsle] B4} b =k,

)
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Table 2. Comparison of high-sugar food consumption habits according to eating habit score tertiles of elementary school students in

Daegu
terns Total T T2 13 Pyalue
(n=164) (n=55) (n = 55) (n=54)
Eating sweet food makes me feel better. 3.28 £ 1.04 3.36 = 0.91 3.42 = 1.01 3.06 +1.15 0.145
Drink more sugary drinks, such as soda or fruit juice, 215+ 1.12 275+ 1.12° 2.09 = 1.14° 1.61 £0.76° < 0.001
rather than water when thirsty
Drink sweeter milk such as chocolate milk or 245+ 1.19 2.89 + 1.30° 242 + 1.16° 2.02 = 0.96° 0.001
banana milk more often than white milk
Eat fruit juice more offen than fresh fruit 223 +1.12 255 + 1,19 2.22 + 1,08%® 1.91 £ 1.01° 0.012
Spread a lot of jam, when eating bread 255+ 1.18 2.84 = 1.16° 2.64 = 1.20° 217 =1.11° 0.010
There are always sweets or sweet drinks in my 257 +1.14 2.91 = 1.26° 2,58 = 1.13%® 2.20 = 0.89° 0.005
house.
Often eat sweet foods in our house 2.30 = 0.99 2,76 + 1.05° 2.29 + 0.93° 1.83 £ 0.74° < 0.001
Total 1756 =520 20.0 =+ 5.27° 17.6 = 4.92° 148 +4.01° <0.001
Mean = SD

Means with different lowercase letfers in the same row are significantly different by Duncan’s multiple range fest af P < 0.05.
5-point Likert scale: The higher the high-sugar food consumption habit score, the higher the sugar consumption.

0 21 Aol SIS, o] U ol Eae} P AUEL S SRE AS RIS felgoli @ 8
N AT BTk GRS 3w BTt S 38919 SHBE) 457 Y Wgkom, A% 9avh R 191
SpEe] 157} 7 TP < 0.05). Tk <8 e £09G, VR 5 Ste] he -1 A% oh
AT AATFLE AT ol B vl o U ol ek vlith, Selols 5 @ b 99 §247)
ATk FRAE A3 W57 B 38919 SR A7 A% 957 e 18919) SHERT s ek
TH(P< 0.05).

Table 3. Comparison of high-sugar food consumption frequency according to eating habit score tertiles of elementary school students

tems Total T T2 T3 Pvalue
(n=164) (n = 55) (n = 55) (n = 54)
Carbonated drink 143 = 225 2.04 + 286° 1.35 = 226° 091 = 1.13° 0.029
Fruit juice/fruit flavored drink 1.70 = 2,62 204 = 2.48° 1.62 = 2.42% 1.44 = 2.94° 0.482
Sweetened milk 095+ 1.81 1.35 + 2.42° 091 = 1.45° 057 = 1.29° 0.083
Soy milk 0.66 = 1.83 0.51 = 1.60° 0.42 = 0.97° 1.06 = 2.59° 0.144
Drinking yogurt 1.90 =+ 2.28 1.82 + 249 1.85+ 221 204+ 215 0.868
Scooped yogurt 1.18 = 1.91 125+ 233 0.89 = 1.35 1.41 = 1.92 0.352
Other drinks 1.78 = 2.50 2.84 = 3.0%° 1.44 = 2.38° 1.06 £ 1.36° <0.001
lce cream 1.88 = 2.46 220+ 274° 224 + 276% 1.20 = 1.54° 0.045
Sweet bread 1.61 = 2.18 1.65+ 1.74 1.80 = 2.92 1.19 = 1.63 0.338
Cookies/snacks 240+ 236 255+ 203 287 = 3.00 1.76 = 1.72 0.039
Cereals 1.88 + 243 240+ 287 182+ 214 141+ 215 0.101
Candyjielly/caromal 200+ 267 255+ 272 235+ 321%® 1.37 = 1.71° 0.048
Chocolate 1.81 = 267 1.98 + 2.99° 2.36 + 3.03® 1.07 = 1.58° 0.034
Tteokbokki 1.63 = 1.69 204 = 1.90 1.31 = 1.42 1.64 = 1.64 0.068
Seasoned chicken/dak gangjeong 127 = 1.85 204 = 252 091 = 1.25 085+ 1.25 0.001
Total 24,7 =171 29.1 =+ 16.5° 24,1 +19.6° 18.8 +13.3° 0.007

Mean + SD

Means with different lowercase letfers in the same row are significantly different by Duncan’s multiple range fest af P < 0.05.
Consumption frequency: 0, not at all; 2, 1-3/week; 5, 4-6/week; 7, 1/day 7; 14, 2/day

The higher the high-sugar food consumption frequency score, the higher the sugar consumption.
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abgg, BT, 7V, 7IEE S8, ofo] AT, v /A Aled, 2231 253 A4 1A 39l vlste]
FSAF RIS (P<0.05)E YeRoH, T 253 A9 3890 1895 52 A3 HEE B2Avh(P < 0.05).
71 9] v G e Al oAl Al RiellA] Apolzt §ISiTh.

4, GO O3 Mo ME Hob B HOt MIE
kv Zh o] uhE ik F ol Wk M T Table 49F Aol @k A A A3 AA Hol e G FE 0%
AlZo] thEted 1.794, 5% Al 5ol tsle] 2.334, 10% A&l thated 3.574, 15% A5l tste] 4.374, 20% A
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Fofl tieto] 4527 0% FAA 0% A HelGitt gk A W= Rl F9= 2 A W w1 HE o R H= Hol
Hlato] 22 & g ieof thste] w2 sz 1483t (£ < 0.05).
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Table 4. Comparison of sweet taste infensity and sweet taste preference according fo sweet taste assessment of elementary school

students
oms Total Unsweet" Normall Sweet? Pvalue
(n=164) (n = 34) (n=37) (n=93)
Sweet taste intensity®
0% 1.79 + 0.84 212 = 0.97° 211 +0.87° 1.55 = 0.70° < 0.001
2.5% 2.33 = 1.05 2.53 + 1.05%® 2.70 = 1.07° 2.11 = 0.99° 0.006
5% 3.57 = 0.74 3.88 = 0.76° 3.76 = 0.43° 3.38 +0.77¢ 0.001
10% 4.37 £ 0.80 4.65 + 0.69° 4,62 = 0.79° 417 = 0.78° 0.001
20% 452 + 0.64 4,74 = 0,51° 4.86 +0.37° 4,31 + 0.69° < 0.001
Sweet taste preference?
0% 2,68 + 1.35 3.59 + 1.50° 3.16 = 1.32° 2,16 + 1.05° < 0.001
2.5% 3.03 = 1.58 4,15 + 2.04° 3.35 + 1.23° 2,49 + 1,25% < 0.001
5% 3.80 = 1.57 2,94 + 1.43° 3.59 +1.01° 3.44 + 1.31° < 0.001
10% 3.80 = 1.87 226 = 1.23° 3.08 + 1.49° 4,66 +1.72° < 0.001
20% 3.96 + 1.25 238 = 1.18° 3.35 + 1.20° 4,78 + 1.63° < 0.001
Sweet taste assessment® 3.55+1.25 1.59 + 0.50° 3.00 = 0.00° 4.49 + 0,53° < 0.001
Mean + SD

Means with different lowercase letters in the same row are significantly different by Duncan’s multiple range test at P < 0.05.
1) Unsweet: very unsweet and unsweet

2) Sweet: sweet and very sweet

3) Very unsweet 1, unsweet 2, normal 3, sweet 4, very sweet 5

4) Very dislike 1, dislike 2, so-so 3, like 4, very like 5

5) The higher the sweet taste assessment score, the higher the preference for sweetness.

G NS T ZA A 91 oA B Hel A9 25% N B (4.158)E 7P ASEle Ao e, nEoR
Hi= Al A= 5% AR (3.598) 2 7P Assh= Zlow vehton g W= #Hel A= 20% A8 (4.783) 2
7P AEshs Aoz YERdT).
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5 o, G v A AF F39 9 AF WIEE Table 59 2t A& A
© 9A A H= A (74.65D) 0] GA H= A (69.8%) ol Hlgte] #9kom (P< 0.05), B e A AA F8 Hge
A W= A1 (18.74) 0] RF o= HE | (16.6%) 7 24 oA 9= #| (15.25) ¢l vlste] %3431 (P< 0.05), 35 &
A AFE AHA TS A wi= H(29.8)0] BEOR W= H (15.78) 3 BA & 9= A (17.58) ol vlste] =4
ERttH (P < 0.05).
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Table 5. Comparison of eating habits, high-sugar food consumption habits, and frequency according to sweet faste assessment of
elementary school students

toms Unsweet" Normal Sweet? Pyaiue
(n = 34) (n=37) (n=93)

Eating habits® 74,6 + 11.4° 73.6 + 9.4% 69.8 = 10.6° 0.036

High-sugar food consumption haloits® 152 = 3.96° 16.6 + 4,95° 18.7 + 5.37° 0.001

High-sugar food consumption frequency® 1756+ 9.1¢° 15,7 £ 9.8° 29.8 + 19.4° < 0.001

Mean + SD

Means with different lower case letters in the same row are significantly different by Duncan’s multiple range test ot P < 0.05.
1) Unsweet: very unsweet and unsweet

2) Sweet: sweet and very sweet

3) The higher the score, the more desirable eating habits were formed.

4) The higher the high-sugar food consumption habit score, the higher the sugar consumption.

5) The higher the high-sugar food consumption frequency score, the higher the sugar consumption.

6. BT HY O IO G2 YT 2 AF MY HY HY W YBY

2530 AHast Tt v|z 3y Aol mhe i e WS 1S Table 63} 2tk Agd AE B A
A A A3 F8(P<0.001D), B He AF AF WE(P<0.001) B @5 v)Zk 34X (P< 0.05) 9} 52 ddS
vrehlglar, @t vk A= i A A AF S8 (P <0.001) B H9 A5 AF R (P<0.001) 9 2
adel ol Ao R e

Table 6. Correlation between eating habits and sweet taste assessment and sugar- related variables in elementary school students

erns Eating habits Sweet taste assessment
Correlation P-value Correlation P-value

High-sugar food consumption habits -0.461 < 0.001 0.291 < 0.001
High-sugar food consumption frequency -0.316 < 0.001 0.350 < 0.001
Sweet faste assessment -0.180 0.021

7.0 NG BOO| NEE I YRY

2550 A 7 o) ST AR S B8 AT Fig. 134 2o r = 0.36002 o] AuaA} s
Ao ® EFRTH(P < 0.001)

80

70

60 -

Student’s eating habit scores

40

30

20 T T T T T ]
40 50 60 70 80 90 100

Parents' eating habit scores

Fig. 1. Correlation between eating habits of parents and students
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Discussion

B g 2580 MRl A5 2wk v Zh S X of I 5 A% A3 Favke] S Eklsk] $lsted
AAE QL A Ao AR, ZaF w7, ek ¢7] B 107H4] 718491 A58 A4S 3RYGTE Urls
Ae7h 7P s nib g A50E 7R Aol B3 39 A% A3 S8 A7 7P W A o' e 258}
A A712 wigA gt 253 90 TS AlAF Eleh S Qlodeh. mek it vzt S Bake] kel uisk AE ot
=2 A5 G T AF AR Eold & e RIS ol &% I AR ws Al wike] tig AEE g
Temte 2w g F9 A% A3 AEE vt 5 9SS AR 9Jn) Qs AR B 4= Qi) s AL oo gt
2| Qof| walw|o] 9lom 1 F7) x| ko v g oukslsl=d] S} Q1S A oR AlEEct

B Ao thdel 258 AGd AeE 71.7380% 35899 S 4 72.03 vl o, ad Az B
this Bl 71 W A4S B o) 2580 A5 Folld A #)el thet AT} P Wktha B

m m
2EIO) GF F9 AF HH S 2R A, A%

57 Vg e 1R 9R e A% 49 59 3
Vg Sk, 459 B4 B 3RS B FU AF A S BV M R S0 tehdeh, ol
il BE AGEE THSS GRS gol AHshe 578 A F 92 ou@h Yu 511519 Son F11719]
AT TR G WAL Agaie] neAs oS 0% et B el fAeE A9HE vehi. e
AgE AL ke RS} 28919} 3RS W S, W S5, JAFAZ AT npl= 20w ko g2 5o
©o o R g SusTt Qlrhel <92 Aol A AR Btk Bl folahl B 45T Bl
dl, o= 7Pgel o) W A3 0] Ao Agsael GRS A= 23t whelo] 9le-S hehint

solth Lee $[18]9] Qelilis 25840 T8 U FU2F0] ofo| g, WIkR, B, TAkeR, Tela Al4s
AVG, @52 E F0lglon, Her [19], Lee 5 [2019]) o4 E 25804o] 71 A5sHs 7142 ofo] 22991 21
2 RO}, B #ARE 11-1280] A5 ool B Wk, SRRl 4 v} s

[o f o [

o] g 9JgAo] 2 Rlo7 wiyo] Fo7} F Q3jt}
Z5Ae) gk vzt g Ayl it 3.55%8 0% G Wi 0 (43) of] AT A o7 YERT), o) AdddT [23]

A 58hAS Tk o S Tk nizt g Aol 3,743} v])SEk 5ol de. T AA| SIS Sk
F7o| @k AE AJo)E HHEEM A S AL, G AT Qoj s Ex] ¢ B Hel SIS
E 7P AEEI o, HEOR Wi Hel SYEL 595 P ATEgiar, B W Al SHYELS 20%
= 7P A Eshs 20 UERIE o] HAES o2 AR A [24] oA A4 o =

2P Arah 1 R A glol o] ARAol iz AL hekidty, o)t BFA 4-650d YL b
O F AT [14]M % ofelol g} ofrjr]e] 44183 AAE Zol oo o] Qlgol Sels up glom, Kim[25]
o] ATNE FEAF AT Aehe AR ke A9 obEE el B4 e A% /R A0 Wudt vt 9
o}, o]el ¢ Aok 5o WP okFel] F1e] Aol 2 S vlAE S vlsih, BT U BE 291 24}
sfo F-1.0] of |l E4o] ojalo]o] ALl L v A=A 1T Bt Ak
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Conclusion

2 AT 2589 A5 duk vzt e i E G 59 AE AFH S8 2 AF NEE S35 Y5k AA
3o | AL oS A 47 WSARA 4% 253 16408tk 25889 253 d4E 71.7/10089]
glom, 253 vt 52 SIS 25T A4 W2 st Sl vlste] G 59 AE AR S8 A AF e A
F7F oyt vk vz 3 A IR o HE How 34 A9E T 5%E /P A5G, HECR HE
AL 10%%, @7 Ui B2 20%E 7P Az sieih &ut vz 24 A3} @X] obA W= el sty 5ol 2153 4
7P =1, 9 59 AE AH 3 A A NE dAee 7P B A0 E et et AG3 A IR 5
4 AE AR 8, 95 v A AF ve W dul vz B ]9 50 S UERISI L, 9@k v B X = G
Y AE AR S 2 w9 oFY Aol 3l Ao el AEH o7 vhE A5TE 7SS ANkl
P AH FEE e o, duke] tisk NS T 2 A9 I 5 ARy AF HIETF 52 A 02 YERTH
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