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ABSTRACT

This study was undertaken to analyze the growth, nutritional, and dietary risk factors of elementary school
students belonging to the Busan Metropolitan City Office of Education and provide the basic data needed to
develop an underweight and obesity prevention program. In 2021, BMI and Dietary Screening Test (DST) da-
ta of 4,046 children surveyed by the Nutrition Education Experience Center’s “Diagnosis System” of the Busan
Regional Office of Education were analyzed. The DST consists of 36 questions about lifestyle habits, meal
quality, meal regularity, snack quality, and eating behavior. Of the children included, 6.8% were underweight,
65.4% were normal weight, 13.4% were overweight, and 14.4% were obese. Children in the obesity group
had shorter sleep and meal times (P<0.001), lower vegetable and fruit consumption frequencies (P<0.001),
higher fast food consumption frequencies (P<0.001), higher rates of skipping meals (P<0.01) and breakfast
(P<0.001), and more frequently used smartphones and watched TV during meals (P<0.001). The underweight
group had the highest scores for all eating development factors but more frequently had chewing and swal-
lowing difficulties (P<0.001). The study confirms underweightedness and obesity are present different prob-
lems and indicates that nutrition teachers should conduct accurate studies on the eating habits and behaviors
of obese and underweight students and provide individually tailored nutritional counseling.
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Table 1. Baseline characteristics of the study participants.
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Elementary school grade

. Total F-value/
Characteristic (n=4,046) Ist grade  2nd grade  3rd grade 4th grade 5th grade 6th grade 7 2value
(n=887) (n=595) (n=742) (a=777) (n=546) (n=499)
Gender 8.518
Boys 2,044 (50.5)) 461 (52.0) 313 (52.6) 386 (52.0) 364 (468) 282 (51.6) 238 (47.7)
Girls 2,002 (49.5) 426 (48.0) 282 (47.4) 356 (48.0) 413 (532) 264 (484) 261 (523)
Height (cm) 1383112487 124.57+6.42 130.1946.05° 136.92:6.44° 142.737.57° 149.01+7.092° 155.907.68" 1,866.894*+
Weight (kg) 36.68£11.93  24274575° 30.06£6.72° 3532+7.71° 40.08£10.05" 4497+10.60° 50.76x11.59" 707.874***
Body mass index (kg/m’) 18.7243.63  17.6842.77° 17.62+3.14°  18.70+3.18° 19.48+3.71%  20.1143.82° 20.75+3.79°  131.128%**
Sleep duration (h) 876£1.02  9.18£0.76°  9.00:0.85'  8.77+0.89°  8.69+1.02°  847x1.16°  816+121°  89.216%**
Meal time (min) 2535£10.79  28.49+11.88" 26.89+12.20° 2529+10.09" 24.07+9.85" 22.97+8.94" 22.6749.52°  32.322%*x
Allergy 5.799
No 3,803 (940) 825 (93.0) 554 (93.1) 701 (94.5) 729 (93.8) 516 (94.5) 478 (95.8)
Yes 243 (60) 62(70) 41(69) 41 (55  48(62) 30(55 21 (42
Weight status? Underweight 274 ( 6.8) 83 (94) 47 (79)  37(50) 50 (64) 35(64) 22(44) 32.675%%
Normal 2,645 (654) 595 (67.1) 381 (64.0) 489 (65.9) 496 (63.8) 345 (632) 339 (67.9)
weight
Overweight 544 (13.4) 90 (10.1) 7(129) 108 (146) 110 (142) 86 (158) 73 (14.6)
Obese 583 (144) 119 (13.4) 0 (151) 108 (146) 121 (156) 80 (147) 85 (17.0)

1

)

3

-

)
)
)
)

N (%)
MeantSD (standard deviation)

Different letter in the same column indicate significant differences among groups by Duncan’s multiple range test

Based on growth charts for Korean children and adolescents (2017)
Underweight: BMI percentile <5

Normalweight: 5<BMI percentile <85

Overweight: 85<BMI percentile <95

Obese: BMI percentile =95

#*%P <0.001
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Table 2. The consumption rate of dietary supplements by
elementary school students.

Dietary supplements intake

Not eating 1,880 (46.5)"
Eating 2,166 (53.5)
Types of dietary supplementsz)
Nutritional supplements 1,667 (67.2)
Red ginseng 351 (14.1)
Lactobacilli 255 (10.3)
Oriental medicine 165 ( 6.6)
Etc. 4 (1.8)

YN (%)
2 Duplicate response (n=2,482)
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Figure 1. Sleep duration & meal time by BMI in elementary
school students. Different letter in the same column
indicate significant differences among groups
by Duncan’s multiple range test. ***P<0.001.
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Table 3. Eating habits survey using dietary screening test.
Variable Responce (nzéi),t(é)léll 6) Un((rilirz“;i)ght No(r:1n=azl’ 6v1§i)ght Ozlgi\;/:‘i‘g)ht (r(1)=bSe ;g) 1 -value
Dietary factors
How often do you eat grain >3 times 3,033 (75.0)” 218 (79.6) 1,986 (75.1) 400 (73.5) 429 (73.6) 4.294
Ii‘;z:; Z“Z};y';s rice, noodles, and .y r,eo 1013 (250) 56 (204) 659 (249) 144 (265) 154 (264)
How often do you often eat =3 times 1445 (35.7) 100 (36.5) 926 (35.0) 206 37.9) 213 (365 1915
protein foods such as meat, ;oo 2601 (643) 174 (63.5) 1,719 (65.0) 338 (62.1) 370 (63.5)
fish, eggs, and tofu a day?
How often do you often eat =3 times 1,122 (27.7) 78 (28.5) 728 (27.5) 152 (27.9) 164 (28.1) 0.189
kimehi a day? <2 times 2924 (123) 196 (715) 1917 (725) 392 (72.1) 419 (71.9)
How often do you often eat =3 times 2,545 (62.9) 187 (68.2) 1,691 (63.9) 332 (61.0) 335 (57.5) 12.771%**
vegelables (except kimchi) a day? o oc 1,501 (37.1) 87 (31.8) 954 (36.1) 212 (39.0) 248 (42.5)
How often do you eat fruit per =5 times a week 1,692 (41.8) 136 (49.6)  L161 (439) 196 (36.1) 199 (34.1)  33.021%%*
a week? <4 times a week 2353 (582) 138 (50.4) 1484 (56.1) 347 (63.9) 384 (65.9)
How often do you consume =3 fimes a week 3,135 (77.5) 201 (734) 2071 (783) 414 (762) 449 (77.0) 4235
dairy products per week? <) times a week 910 (225) 73 (266) 574 (2L7) 129 (238) 134 (23.0)
Snacking
How often do you often eat =5 times a week 1,163 (28.8) 76 (27.7) 793 (30.0) 139 (25.6) 155 (26.6) 6.059

snacks, chocolate, coke, cider, and
ice cream per week?

How often do you eat fast food =3 times a week 3,041 (75.2) 182 (66.4) 1,955 (73.9) 423 (77.9) 481 (82.5) 32.449%**
per week? <0 times a week 1,004 (24.8) 92 (33.6) 690 (26.1) 120 (22.1) 102 (17.5)

<4 times a week 2,882 (71.2) 198 (723) 1852 (70.0) 404 (744) 428 (734)

The regularity factor of a meal
How many meals did you eat =3 times a week 3,537 (87.4) 240 (87.6) 2,342 (88.5) 461 (84.7) 494 (84.7) 10.418**
per day during the last week? — —y oo o week 509 (126) 34 (124) 303 (115) 83 (153) 89 (15.3)
How many times have you eaten =3 times a week 3,560 (88.0) 238 (86.9) 2,367 (89.5) 464 (85.5) 491 (84.2) 17.137%%*
breakfast in the past week? ) e week 485 (12.0) 36 (13.1) 278 (10.5) 79 (145) 92 (158)

N (%)
#%%P <(.001, **P<0.01
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Table 4. Eating behavior survey using dietary screening test.

Variable responce Total Underweight ]jv(;?n}i ! Overweight Obese Fovalue
P (=4,046)  (n=274) (nzzfé 5 0 s

Eating development

There are times when I do not swallow food, but hold it in  1.6120.84"  2.02+1.00% 1.66+0.86"  142+0.70°  1.40+0.67" 46.748%**
my mouth or sit it out.

There are cases where I vomit (feels like I'm going to vomit 1.63£0.80  1.81:0.86°  1.66x0.80° 1.53£0.76"  1.51x0.75° 12.910%**
because food, such as tough meat or vegetables, doesn't go
down well) while swallowing food.

I tend to have difficulty chewing hard foods (foods that 1.74+089  1.88+0.99" 1.77+091°  1.63+0.81"  1.620.82" 9.605%**
require forceful chewing, such as beef jerky, hard cookies,
and raw carrots).

I am not good at chewing tough foods (meat or tough 2041104 227+111° 2094105  1.84+098°  1.87+0.99" 18.217%**
vegetables).
Picky eating behaviors
I tend to pick out what I eat. (Eating is picky) 263118 2.96+121° 267117 241£1.19°  2.52+1.17°  15.789%%*
Regularity

The amount of food I eat at each meal is not consistent, 1.98+0.92 1.99+0.94 1.98+0.92 1.93+0.89  2.02+0.94  1.055
and the meal times are not regular.

Focusing on the meal or attention

I am very interested in other things while eating and eat 248+1.07 2594117 249+£1.06  237+1.04  2.48+1.13 2933
quickly to do what I want.

Food refusal

I tend to hate eating. (Seeing what I eat often makes me 140£0.69  1.74+0.81°  145£0.71°  126+054*  1.19+0.50° 53.123%**
nauseous.)

I have little interest in eating 194+1.08  2.64£125  2.04+1.10°  1.62+0.85°  1.51£0.78" 98.525%**
Smartphone overexposure

I tend to look at my smartphone while eating. 199+1.18  1.95+1.23"  1.94+1.14"  2.051.23"  2.17+1.27°  6.591%%*

I tend to watch TV while eating. 2.46+1.21 2374128"  241£1.19°  25241.22°  2.71£125°  10.644%*

" MeantSD (standard deviation)

* Different letter in the same column indicate significant differences among groups by Duncan’s multiple range test
Score scale: 1 (strongly disagree)~5 (strongly agree)

#*%P <0.001
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