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ABSTRACT

In this study, the authors surveyed the dietary habits of all elementary school students registered with the
Busan Metropolitan City Office of Education using an online questionnaire called the Dietary Screening Test
(DST). The DST consists of 36 items, and these were divided into 5 factors: life rhythm, meal quality, eating
development, eating temperament characteristics, and eating habit characteristics. Data were collected from
153,017 students attending 304 schools in Busan, and the responses of 4,020 were included in the analysis.
The study was undertaken to document growth and development and diagnose nutrition and dietary problems
to provide basic data for the development of customized nutrition education and counseling programs. Results
showed that 13.5% and 14.3% of participants were classified as overweight or required weight management
for obesity, respectively; 6.7% were underweight. Additionally, 37.0% and 9.5% of children required parental
attention at bedtime and sleeping hours, and 14.2% ate too quickly or too slowly. Furthermore, food group
consumptions were unbalanced, 25.0% and 64.4% of participants ate grains and protein less than twice a day,
respectively, and 72.3% and 74.5% ate kimchi and vegetables less than twice a day, respectively. In contrast,
28.8% of respondents consumed sweet snacks daily or 5~6 times weekly. These findings highlight the need
for a standardized school nutrition counseling manual and individually customized nutrition counseling pro-
grams to address the nutrition and dietary problems of elementary school students in Busan.
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Table 1. General characteristics of the subjects.

Variable N (%)
Gender Boys 2,033 ( 50.6)
Girls 1,987 ( 49.4)
Grade Lower grade 1,578 ( 39.3)
Middle grade 1,493 ( 37.1)
Higher grade 949 ( 23.6)
The person who takes care Parents 3,613 ( 89.9)
of meals Grand parents 390 (1 9.7)
Etc. 17 ( 04)
Worrying about growth Yes 1,343 ( 33.4)
No 2,677 ( 66.6)
Health functional food intake  Intake 2,158 (1 53.7)
Not taken 1,862 ( 46.3)
Food allergy Yes 239 (5.9
Lower grade 108 ( 2.7)
Middle grade 88 ( 22)
Higher grade 43 (L1
No 3,781 (1 94.1)
Total 4,020 (100.0)

Values are presented as n(%)
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Table 2. Anthropometric characteristics of the subjects.
Gender Grade"
Variable ;Fotal Boys Girls t-;/alue/ Lower grade Middle grade Higher grade F-zvalue/
(n=4,020) Y 2 “-value g g gher g 2 “-value
(1=2,033) (n=1,987) (n=1,578) (n=1,493) (1=949)
Height (cm) 1383312497 1385241246  138.14=12.51  0.96 127.3157.09” 140.61£7.42°  153.07+7.94°  2,074.95%%*
Weight (kg) 36.70+11.93  38.08£12.66 352941095  746%*  2821+46.79°  3820+9.17°  48.45:11.50°  893.62%**
BMI (kg/m’) 18.7343.63 19.34435 18.09£331  1L16%*  17.2543.05°  19.15+345"  20.52+3.81°  142.91%**
Weight status” 68.17%* 27.83%*
Underweight 271 (67 116 (57) 155 ( 1.8) 137 (87) 87 (5.8) 47 ( 5.0)
Normal weight 2,630 (654) 1243 (61.1) 1387 (69.8) 1,028 (65.1) 972 (65.1) 630 (66.4)
Overweight 544 (13.5) 306 (15.1) 238 (12.0) 184 (11.7) 215 (144) 145 (15.3)
Obesity 575 (14.3) 368 (18.1) 207 (10.4) 229 (145) 219 (147) 127 (134)

Values are presented as meantstandard, n(%), or number only

" Grade: Lower grade(Ist and 2nd graders), Middle grade(3rd and 4th grade), Higher grade(5th and 6th grade)

» Mean£SD(standard deviation)

3

-

Normal weight: S<BMI percentile <85
Overweight: 85<BMI percentile <95
Obesity: BMI percentile =95 or BMI=25
¥ N(%)
#*P <0.01, ***P<0.001

) 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)
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Table 3. Biological rhythm characteristics.
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Gender Grade
Variabl A Total ' 2l A A vl
ariable nswer (=4,020) Boys Girls X -value Lower grade Middle grade Higher grade % -Value
(n=2,033)  (n=1,987) (n=1,578)  (n=1,493) (n=949)
Bed time Before 11 pm 2,531 (63.0) 1,312 (64.5) 1,219 (61.3) 438* 1263 (80.0) 901 (60.3) 367 (38.7) 441.77%**
After 11 pm 1,489 (37.0) 721 (35.5) 768 (38.7) 315 (20.0) 592 (39.7) 582 (61.3)
Average Within the range of 3,637 (90.5) 1,864 (9L.7) 1,773 (89.2) 7.04** 1,525 (96.6) 1,370 (91.8) 743 (78.3) 238.70%**
sleep hours  recommended sleep
hours"
Out of the range of 383 (19.5) 169 (1 83) 214 (10.8) 53 (134) 123 (82) 206 (2L.7)

recommended sleep

hours
Average 10~50 minutes 3,449 (85.8) 1,683 (82.8)
meal More than 60 minutes 97 (24) 48 (24)
duration
Not more than 474 (11.8) 302 (14.9)

10 miutes

49 (2.5)
172 ( 87)

1,766 (88.9) 37.14%%* 1384 (87.7) 1277 (85.5) 788 (83.0) 5897+
62 (39 26(L7)  9(09)
132 (84) 190 (127) 152 (16.0)

Values are presented as n(%) or number only
Y 6~13 age: 9~11 hr
*P <0.05, **P<0.01, ***P<0.001
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Table 4. Regularity of eating.
Gender Grade
. Total 2 2
Variable (n=4,020) Boys Girls % "-value [ ower grade Middle grade Higher grade X -Value
(n=2,033)  (n=1,987) (n=1,578)  (n=1,493) (n=949)
Do you eat well in a day on average for a
week?

More than 4 times 679 (16.9) 348 (17.1) 331 (16.7) 12.95%* 265 (16.8) 235 (15.7) 179 (18.9) 40.15%**

3 times 2,836 (70.5) 1,463 (72.0) 1,373 (69.1) 1,160 (73.5) 1,067 (71.5) 609 (64.2)

Twice 378 (94) 167 (82) 211 (10.6) 116 ( 7.3) 138 (19.2) 125 (13.2)

Less than once 70 ( 1.7) 5017 35 (1.9) 25(16) 28(19 17(18)

Never 57 (14 20 (10 37 (19 13(08) 25(L7) 19(20)
Do you have a good breakfast for a week?

Every day 2,777 (69.1) 1,434 (70.5) 1,343 (67.6) 9.23** 1,143 (72.4) 1,046 (70.1) 588 (62.0) 69.25%**

5~6 times a week 435 (10.8) 213 (10.5) 222 (11.2) 173 (11.0) 169 (11.3) 93 ( 9.8)

3~4 times a week 324 (81) 170 (84) 154 (77) 128 (81) 106 ( 7.1) 90 ( 9.5)

Once or twice a week 223 (55 97 (48 126 ( 6.3) 66 ( 42) 1 (54 76 (80

I rarely eat 261 (65) 119 (59) 143 (72) 8 (43) 1 (6.1) 102 (10.7)

Values are presented as n(%) or number only
#*P <0.01, ***P<0.001
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Table 5. The balance of food groups in meals.
Gender Grade
Variable ;Fotal Boys Girls 2’value Lower grade Middle grade Higher grade 7 -value
(n=4,020) Y gra gr igher gr
(n=2,033)  (n=1,987) (0=1,578)  (n=1,493) (n=949)
How frequently do you eat grain foods
such as rice, noodles, and bread a day?
More than 4 times 347 (186) 192 (94) 155(7.8) 11.30% 132 (84) 119 ( 8.0) 96 (10.1) 28.58***
3 times a day 2,668 (66.4) 1,373 (67.5) 1,295 (65.2) 1,092 (69.2) 1,003 (67.2) 573 (60.4)
Twice a day 669 (16.6) 313 (154) 356 (17.9) 225 (14.3) 251 (16.8) 193 (20.3)
Once a day 284 (7.1) 128 (1 63) 156 ( 7.8) 15(73) 96 (64 73(717)
Never 2(13)  27(13) 25(13) 14(09) 24(16) 14(15)
How frequently do you eat protein foods
such as meats, fish, eggs, and tofu a day?
More than 4 times 285 (7.1) 155 ( 7.6) 130 ( 6.5) 11.49** 95 (6.0) 108 (7.2) 82 ( 8.6) 29.83%**
3 times a day 1,148 (28.6) 620 (30.5) 528 (26.6) 444 (28.1) 402 (26.9) 302 (31.8)
Twice a day 1,820 (45.3) 877 (43.1) 943 (47.5) 765 (48.5) 675 (45.2) 380 (40.0)
Once a day 740 (18.4) 368 (18.1) 372 (18.7) 270 (17.1) 293 (19.6) 177 (18.7)
Never 27 ( 0.7) 13(06) 14(0.7) 4(03) 5(100 8(0.98
How frequently do you eat kimchi a day?
More than 4 times 264 (6.6) 129 (63) 135(6.8) 9.82%* 77 (1 4.9) 9 ( 6.0) 98 (10.3) 86.19***
3 times a day 850 (21.1) 416 (20.5) 434 (21.8) 271 (17.2) 364 (24.4) 215 (22.7)
Twice a day 1,303 (324) 630 (31.0) 673 (33.9) 487 (30.9) 498 (33.4) 318 (33.5)
Once a day 937 (23.3) 495 (24.3) 442 (222) 425 (26.9) 324 (21.7) 188 (19.8)
Never 666 (16.6) 363 (17.9) 303 (15.2) 318 (20.2) 218 (14.6) 130 (13.7)
How frequently do you eat vegetables
(except kimchi) a day?
More than 4 times 228 (5.7) 120 ( 5.9) 108 ( 54) 3.622 52 (13.3) 0 (54) 96 (10.1) 66.07***
3 times a day 799 (19.9) 395 (19.4) 404 (20.3) 280 (17.7) 314 (21.0) 205 (21.6)
Twice a day 1,499 (37.3) 744 (36.6) 755 (38.0) 623 (39.5) 542 (36.3) 334 (35.2)
Once a day 1,005 (25.0) 510 (25.1) 495 (24.9) 411 (26.0) 382 (25.6) 212 (223)
Never 489 (12.2) 264 (13.0) 225 (11.3) 212 (13.4) 175 (11.7) 102 (10.7)

Values are presented as n(%) or number only

*P<0.05, **P<0.01, ***P<(0.001
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23 w0l S08%2 B Uehfon), H2 159 ol merky $ud ulgol 77%2 vepdh 4
Table 6. Frequency of consuming snacks.
Gender Grade
Variable (nL(t)EgO) Boys 2’value [ ower grade Middle grade Higher grade 7% “value
(n=2,033)  (n1=1,987) (n=1,578) (n=1,493) (n=949)
How frequently do you consume dairy
products for a week?
Every day 1,365 (34.0) 784 (38.6) 581 (29.2) 53.48*** 592 (37.5) 490 (32.8) 283 (29.8) 24.79%*
5~6 times a week 613 (152) 325 (16.0) 288 (14.5) 250 (15.8) 221 (14.8) 142 (15.0)
3~4 times a week 1,142 (284) 535 (26.3) 607 (30.5) 422 (26.7) 419 (28.1) 301 (31.7)
1~2 times a week 719 (17.9) 315 (15.5) 404 (20.3) 250 (15.8) 293 (19.6) 176 (18.5)
Never 181 ( 4.5) 4(3.6) 107 (54 4 (4.1) 70 ( 4.7) 47 (1 5.0)
How frequently do you eat fruit for
a week?
Every day 1,076 (26.8) 526 (25.9) 550 (27.7) 11.44%* 456 (28.9) 399 (26.7) 221 (23.3) 14.66**
5~6 times a week 604 (15.0) 310 (152) 294 (14.8) 235 (149) 235 (157) 134 (14.1)
3~4 times a week 1,299 (32.3) 641 (31.5) 658 (33.1) 507 (32.1) 461 (30.9) 331 (34.9)
1~2 times a week 822 (204) 423 (20.8) 399 (20.1) 298 (18.9) 314 (21.0) 210 (22.1)
Never 219 (54) 133 (65 86 (43) 2 (52) 84 ( 5.6) 53 ( 5.6)
How frequently do you eat snacks,
chocolate, coke, cider, and ice
cream for a month?
Every day 628 (15.6) 343 (16.9) 285 (14.3) 9.83** 306 (19.4) 209 (14.0) 113 (11.9) 53.98***
5~6 times a week 531 (13.2) 248 (122) 283 (14.2) 237 (15.0) 183 (12.3) 111 (11.7)
3~4 times a week 1,458 (36.3) 756 (37.2) 702 (35.3) 567 (35.9) 545 (36.5) 346 (36.5)
1~2 times a week 1,196 (29.8) 585 (28.8) 611 (30.7) 402 (25.5) 470 (31.5) 324 (34.1)
Never 207 (5.1) 101 ( 5.0) 106 ( 5.3) 6 (4.2) 86 ( 5.8) 55 ( 5.8)
How frequently do you eat fast food
for a month?
Every day 11 (03) 5(02) 6 (0.3) 33.49%%* 3(02) 6 (04 2(02) 3253
5~6 times a week 16 ( 0.4) 2 (0.6) 4(02) 3(02) 5(03) 8 (0.8)
3~4 times a week 280 (17.0) 147 (72) 133 (6.9) 5 (54) 98 ( 6.6) 97 (10.2)
1~2 times a week 2,712 (67.5) 1,438 (70.7) 1,274 (64.1) 1,067 (67.6) 1,023 (68.5) 622 (65.5)
Never 1,001 (24.9) 431 (21.2) 570 (28.7) 420 (26.6) 361 (242) 220 (23.2)

Values are presented as n(%) or number only
#*P <0.01, ***P<0.001
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