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Purpose: This study sought to identify changes in anthropometric values among
Korean school students by comparing the most recent nationwide data with
previous data.

Methods: Data from the Korea School Health Examination Survey 2018 were
used. The study population consisted of 107,954 Korean school students ranging
from the 1st grade in elementary school through the 3rd year of high school. The
difference in height and weight values for each sex and school grade was analyzed
by comparison with the Korea School Health Examination Survey 2010.

Results: The mean heights of the 3rd-year high school students were 173.8 cm
and 160.9 cm for boys and girls, respectively. The mean height of the 3rd-year
high school students showed no difference between 2010 and 2018 for either sex.
However, the mean height of the age group from the 3rd grade in elementary
school through the 1st year in high school was significantly taller in 2018 compared
to 2010 for both sexes. The mean weights of the 3rd-year high school students were
71.3 kg and 57.5 kg for boys and girls, respectively. The mean weight of students in
2018 was significantly higher compared to students in 2010 for most school grades.
Conclusion: Although no significant change was found in near-final height between
2010 and 2018 among high school seniors, the mean height during the growth
spurt was significantly higher in 2018 compared to 2010. Weight was significantly
higher in almost all school grades in 2018 compared to 2010.

Keywords: Anthropometry, Growth charts, Height, Weight, Body mass index,
Students, Korea

Highlights

For Korean school students, the near-final height showed no difference between 2010 and
2018. The mean height during the growth spurt was higher in 2018 than in 2010. The mean
weight was higher in almost all school grades in 2018 than in 2010.

Introduction

The linear growth status of pediatric adolescents undergoing a period of growth is the most
basic and essential indicator of their overall health status.” Since 1967, the Korean National
Growth Charts (KNGC) have been updated every 10 years based on data from the National
Anthropometric Survey.” Due to consistent reports on the ongoing trends of early pubertal
development among Korean adolescents, the 10-year interval for publishing growth charts
might be relatively delayed in reflecting the current status of anthropometric indices in Korean
adolescents.” For 3- to 18-year-old children and adolescents, the KNGC 2017 was obtained
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using National Anthropometric Survey data from 1997 and
2005.” Therefore, the KNGC 2017 may be limited in accurately
reflecting the physical growth of the current Korean pediatric
population.

In Korea, all students elementary through high school
undergo a mandatory annual measurement at schools or at
hospitals under the supervision of the Ministry of Education
and the Korea Educational Environments Protection Agency.
Additionally, the collected data are subsumed under the Korea
School Health Examination Survey (KSHES).”

This study aimed to analyze the height, weight, and body
mass index (BMI) of current Korean school students using the
recently released KSHES 2018. We also compared the height
and weight in the KSHES 2018 with measurements from the
KSHES 2010 to investigate the change in body physique among
Korean school students.

Materials and methods
1. Study population

The latest nationally representative data from the Korea
School Health Examination Survey 2018 (1,023 schools
including 108,016 Korean students from the Ist grade in
elementary school through the 3rd year of high school; http://
www.schoolhealth kr/) were used.” The Ministry of Education
conducts annual anthropometric measurements (height
and weight) and health examinations (vision, hearing, blood
pressure, urinalysis, blood analysis, chest radiography, etc.) for
students in selected grades (the Ist and 4th grade in elementary
school, the Ist year in middle school, and the Ist year in high
school) every year to assess the health status of Korean school
students following Article 7 of the School Health Act. These
students visit medical institutions between April and July
for health check-ups.” The school staff measures the height
and weight of the other students who are exempted from the
health check-up every year.”’ Using the National Education
Information System, the results for each school are submitted to
the Ministry of Education. Notably, the sample school provided
99.7% raw data in 2018.” The data generated through this
process are government-designated statistics (approval number:
112002) based on Article 17 of the Statistics Act.”

This study used the publicly available data from the KSHES
2018. Of the entire study population, students whose weights
were above the range created by the mean +5x standard
deviation by sex and height (n=62) were excluded. The final
study population comprised 107,954 Korean students from
the Ist grade in elementary school through the 3rd year of
high school. The KSHES 2010 result report (747 schools
including 188,352 Korean students from the Ist grade in
elementary school through the 3rd year of high school; http://
www.schoolhealth.kr/) was used to compare against the 2018
students' physiques.
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2. Anthropometric measurements

Height (cm) was measured from the soles of the feet, after
removing the shoes and placing the heels together, to the top of
the students head, with the back, hip, and heels firmly positioned
against the vertical backboard of the stadiometer. In the upright
position, arms were placed on the sides of the body, and eyes
and ears remained in a horizontal position. Weight (kg) was
measured while wearing light clothes without shoes on a digital
scale with an accuracy of 0.1 kg.” The BMI was calculated by
dividing the weight (kg) by the square of the height (m).

3. Statistical analysis

IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY, USA)
was used for performing statistical analyses. The sample data
in the dataset were weighted for all statistical analyses. The
values of the variables are presented as meantstandard error
or numbers (weighted percentages). The complex samples
crosstabs procedures were used for analyzing categorical
variables, and the complex samples descriptive procedures were
used for analyzing continuous variables. To analyze the mean
values of height, weight, and BMI, the complex samples general
linear models were used. The frequencies procedure was used
to obtain summary measures for the selected percentile values
of height, weight, and BMI, according to sex and school grade.

Table 1. General characteristics of the study subjects (n=107,954)

Characteristic Mean=+SE No. (%)
Age (yr) 11.94£0.00
School grade (yr)
Elementary school
Grade 1 6.440.01 6,437 (8.2)
Grade 2 7.3+0.01 6,537 (8.1)
Grade 3 84+0.01 6,532 (7.7)
Grade 4 9.4+0.01 6,556 (8.1)
Grade 5 10.3%0.01 6,564 (8.5)
Grade 6 11.440.01 6,465 (7.9)
Middle school
Grade 1 124+0.01 9,823 (7.5)
Grade 2 13.4+0.01 10,002 (8.1)
Grade 3 14.4+0.01 10,325 (8.4)
High school
Grade 1 15.4+0.01 12,027 (8.2)
Grade 2 16.3+0.01 12,944 (9.1)
Grade 3 17.3+£0.01 13,742 (10.2)
Sex
Boys - 55,039 (51.8)
Girls - 52,915 (48.2)
Residential area
Urban = 83,680 (83.6)
Suburban - 8,431 (5.9)
Rural - 15,843 (10.5)

SE, standard error.
‘Weighted percentages after accounting for the sampling design.
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An independent samples f-test was used to compare the mean
height and weight between participants in the KSHES 2010 and
2018.A P-value of <0.05 was considered statistically significant.

Results
1. General characteristics

Table 1 presents the weighted distribution of the participants
general characteristics. Participants included 107,954 Korean
students from the Ist grade in elementary school through the
3rd year in high school. The mean age of the overall study
population was 11.9+0.00 years, and boys accounted for 51.8%
of the study population. The regional distributions of urban
(major cities), suburban (small and medium-sized cities),
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and rural (small towns) areas were 83.6%, 5.9%, and 10.5%,
respectively.

2. Percentile values of height according to sex and school
grade

Table 2 presents the mean and percentile values of height
according to sex and school grade. The 50th percentile values of
the height of 6th-grade elementary school boys and girls were
151.9 cm and 152.4 cm, respectively. The 50th percentile values
of the height of 3rd-year high school boys and girls were 173.7
cm and 160.8 cm, respectively. The 3rd percentile values of
height, which are associated with short stature designation, were
162.9 cm and 151.0 cm for 3rd-year high school boys and girls,
respectively.” The steepest change in the median height was
observed for boys between the 6th grade in elementary school

Table 2. Mean and percentile values of height by sex and school grade in Korean school students

Percentile values of height (cm)

School grade No.  Mean+SE  Difference’

Ist  3rd 5th  10th 15th 25th 50th 75th 85th 90th 95th 97th 9%h
Boys
Elementary school
Grade 1 3,299 1221401 - 110.1 1126 1140 1158 1169 1185 1218 1253 1273 1284 1305 1321 1354
Grade 2 3,357 127.8%0.1 5.7 1155 1180 1192 1210 1222 1240 1278 1314 1333 1347 1370 1383 1411
Grade 3 3,383 1338401 6.0 1204 1232 1244 1264 1278 1298 1337 1376 1397 1412 1434 1450 1480
Grade 4 3,355  139.7+0.1 59 1262 1288 1300 1319 1333 1354 1394 1436 1459 1479 1503 1521 1548
Grade 5 3,384 145.0%0.1 53 1300 1327 1342 1365 1380 1400 1443 1488 1512 1532 1560 1580 1619
Grade 6 3,333 1522401 7.2 1359 1388 1405 1428 1445 1470 1519 1570 1603 1621 1650 1670 1705
Middle school
Grade 1 5038 160.4+0.1 82 1415 1450 1472 1500 1518 1549 1605 1660 1685 1701 1727 1743 1774
Grade 2 5102 166.3+0.1 59 1476 1516 1536 1567 1588 1617 1665 1708 1732 1749 1771 1786 1817
Grade 3 5315 170.2+0.1 39 1542 1574 1595 1623 1640 1661 1703 1742 1763 1780 180.1 1815 1844
High school
Grade 1 6,188 172.6+0.1 24 1590 1615 1628 1652 1666 1687 1724 1764 1785 1800 1821 1837 1863
Grade 2 6448 1733+0.1 0.7 1593 1624 1640 1659 1672 1693 1731 1770 1793 1808 1830 1846 1874
Grade 3 6,837 173.8+0.1 0.5 1604 1629 1643 1663 1678 1699 1737 1776 1798 181.1 1831 1846 1871
Girls
Elementary school
Grade 1 3,138 120.940.1 = 109.7 1117 1127 1145 1156 1174 1208 1242 1264 1277 1298 1312 1341
Grade 2 3,180 126.8+0.1 59 1144 1170 1180 1200 1213 1230 1266 1301 1322 1334 1355 1372 1405
Grade 3 3,149 1324401 5.6 1191 1216 1233 1252 1265 1285 1324 1362 1386 1399 1422 1440 14638
Grade 4 3201 139.1+0.1 6.7 1257 1277 1289 1310 1325 1346 1390 1434 1459 1478 1504 1523 1548
Grade 5 3,180 145.6+0.1 6.5 130.1 133.0 1344 1367 1381 1406 1457 1504 1531 1547 1571 1584 1610
Grade 6 3,132 152.240.1 6.6 136.7 1397 1413 1439 1457 1481 1524 1566 1586 1602 1622 1633 1662
Middle school
Grade 1 4,785 156.9+0.1 4.7 1429 1462 1476 1500 1514 1533 1570 1604 1625 1639 1660 1675 169.6
Grade 2 4,900 158.9+0.1 20 1465 1490 1502 1522 1535 1554 1589 1624 1644 1657 1677 1690 1713
Grade 3 5010 160.3+0.1 14 1478 1502 1517 1533 1547 1565 160.1 1638 1659 1672 1693 1705 1739
High school
Grade 1 5839 160.940.1 06 1485 1510 1522 1540 1553 1572 1608 1643 1662 1675 1695 1708 1733
Grade 2 6496 160.9+0.1 0.0 1483 1510 1525 1542 1556 1574 1608 1644 1662 1675 1696 1710 1734
Grade 3 6,905 160.9+0.1 0.0 1483 1510 1523 1540 1553 1572 1608 1644 1664 1678 1700 1710 1734

SE, standard error.

‘Difference values are the mean differences in height between the corresponding grade-students and the 1-year younger grade-

students.

40 www.e-apem.org



apem

and the Ist year of middle school (8.6 cm/yr increase) and for
girls between the 5th and 6th grades of elementary school (6.7
cm/yr increase).

3. Percentile values of weight according to sex and school
grade

Table 3 presents the mean and percentile values of weight by
sex and school grade. The 50th percentile values of the weight
of 6th-grade elementary school boys and girls were 47.7 kg and
44.8 kg, respectively. The 50th percentile values of the weight
of 3rd-year high school boys and girls were 68.9 kg and 55.8 kg,
respectively.
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4. Percentile values of BMI according to sex and school
grade

Table 4 presents the mean and percentile values of BMI
according to sex and school grade. The 50th percentile values
of BMI of 6th-grade elementary school boys and girls were 20.5
kg/m®and 19.2 kg/m’, respectively. The 50th percentile values of
BMI of 3rd-year high school boys and girls were 22.8 kg/ m’and
21.6 kg/m’, respectively. The 5th percentile values of BMI, which
are associated with underweight status, were 18.0 kg/m” and
17.5 kg/m” for 3rd-year high school boys and girls, respectively.S)
The 85th percentile values of BMI, which are associated with
overweight, were 27.7 kg/m2 and 25.8 kg/m2 for 3rd-year high
school boys and girls, respectively.” The 95th percentile values
of BMI, which are associated with obesity, were 31.9 kg/ m” and
29.6 kg/m’ for 3rd-year high school boys and girls, respectively.S)

Table 3. Mean and percentile values of weight by sex and school grade in Korean school students

Percentile values of weight (kg)

School grade No.  Mean+SE  Difference’

Ist  3rd 5th  10th 15th 25th 50th 75th 85th 90th 95th 97th 9%h
Boys
Elementary school
Grade 1 3,299 252+0.1 - 174 188 192 200 207 217 240 276 298 320 356 378 424
Grade 2 3,357 28.9+0.2 3.7 192 205 213 224 231 244 274 319 352 376 417 443 499
Grade 3 3,383 333402 44 214 228 237 250 260 275 315 375 415 441 488 523 582
Grade 4 3355 379402 46 240 258 264 280 290 310 360 436 483 509 558 593 660
Grade 5 3,384 42.7+02 48 261 282 291 309 322 345 406 485 533 569 631 667 741
Grade 6 3333 49.1+03 6.4 286 315 327 350 370 404 477 565 618 655 718 754 816
Middle school
Grade 1 5038 54.6%0.2 5.5 318 349 367 398 420 452 527 627 680 720 781 825 920
Grade 2 5102  60.7£0.3 6.1 360 399 417 449 473 508 583 685 754 796 872 920 1020
Grade 3 5315 646102 39 409 444 462 492 513 546 622 724 791 840 922 980 1085
High school
Grade 1 6,188  67.840.2 3.2 446 476 493 525 544 578 653 750 816 866 948 996 1086
Grade 2 6448  69.3£0.2 15 461 491 510 538 559 595 669 767 832 878 966 1023 1129
Grade 3 6,837 713%02 20 480 511 526 558 580 613 689 782 850 900 979 1030 1151
Girls
Elementary school
Grade 1 3,138 24.2+0.1 = 170 180 186 193 200 210 234 265 285 303 326 349 396
Grade 2 3,180  274+0.1 32 186 197 204 214 222 234 260 300 328 352 385 405 452
Grade 3 3,149 30.8+0.1 34 204 218 225 237 246 262 298 345 373 397 436 461 505
Grade 4 3201 353£0.2 45 225 240 248 265 276 294 341 4001 440 469 510 543 603
Grade 5 3,180  40.3+0.2 5.0 247 269 280 299 312 337 390 457 495 526 572 606 672
Grade 6 3,132 46.0+03 5.7 283 310 322 345 363 393 448 515 555 586 645 679 746
Middle school
Grade 1 4,785 504402 44 323 354 369 392 408 435 490 558 603 641 706 744 806
Grade 2 4900 532+0.2 28 36.0 385 400 422 440 463 519 582 630 670 731 771 870
Grade 3 5010 554+0.2 22 389 411 425 443 459 481 534 600 648 684 750 796 888
High school
Grade 1 5839  56.7£0.2 13 397 420 433 455 471 496 548 615 660 700 763 809 902
Grade 2 6496  57.0£0.2 03 400 424 439 460 476 500 550 619 668 707 775 820 906
Grade 3 6,905 57.5£0.2 0.5 400 428 442 465 480 504 558 629 677 715 780 822 927

SE, standard error.

‘Difference values are the mean differences in weight between the corresponding grade-students and the 1-year younger grade-

students.
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Table 4. Mean and percentile values of body mass index by sex and school grade in Korean school students

Percentile values of body mass index (kg/m?)

Schoolgrade - No. Mean3E  Difference. =3 751 J0th 1sth 25th s0th 75th 8sth 90th 9th  97th 99t
Boys
Elementary school
Grade 1 3299  16.8+0.1 - 130 136 139 144 146 151 162 180 192 203 221 234 252
Grade 2 3,357 17.5%0.1 0.7 132 138 141 146 150 155 167 189 206 218 234 248 266
Grade 3 3383  185+0.1 1.0 133 140 144 150 153 159 177 204 220 233 253 265 289
Grade 4 3,355 19.3+0.1 0.8 138 144 148 153 158 165 185 216 232 245 264 275 301
Grade 5 3,384  20.1£0.1 0.8 140 148 152 158 163 171 194 225 244 255 274 288 309
Grade 6 3333 21.0£0.1 0.9 145 151 156 163 169 179 205 237 255 266 284 296 320
Middle school
Grade 1 5038 21.1£0.1 0.1 146 154 158 165 171 180 204 237 256 268 287 300 328
Grade 2 5102 21.8£0.1 0.7 151 159 164 172 178 187 210 244 265 280 301 316 341
Grade 3 5315  222+0.1 04 157 164 169 175 181 191 214 247 268 284 307 324 352
High school
Grade 1 6,188  22.7£0.1 0.5 160 168 173 180 186 196 219 251 271 286 309 325 356
Grade 2 6,448  23.0£0.1 0.3 161 170 175 183 190 200 223 252 273 290 313 332 364
Grade 3 6,837  23.6%0.1 0.6 167 175 180 188 194 205 228 258 277 293 319 337 370
Girls
Elementary school
Grade 1 3138  164+0.0 = 128 134 136 141 144 149 160 176 186 195 209 220 237
Grade 2 3,180 16.9£0.1 0.5 129 134 137 142 145 151 163 181 195 205 219 229 251
Grade 3 3,149 175401 0.6 132 137 140 145 148 154 170 191 203 213 230 238 258
Grade 4 3201 18.1+0.1 0.6 131 137 141 147 151 158 176 200 215 227 241 252 276
Grade 5 3,180 18.9+0.1 0.8 135 142 146 152 157 164 183 208 224 236 252 263 286
Grade 6 3132 197401 0.8 140 147 152 158 164 172 192 217 233 243 262 276 299
Middle school
Grade 1 4,785  20.4£0.1 0.7 145 153 157 165 171 180 199 223 240 254 275 289 315
Grade 2 4900  21.0£0.1 0.6 152 159 164 172 178 186 204 228 246 259 283 296 327
Grade 3 5010  21.5+0.1 0.5 157 165 169 176 182 190 208 233 249 263 284 300 334
High school
Grade 1 5839  21.9+0.1 04 160 168 172 180 185 193 212 235 252 266 290 306 334
Grade 2 6496  22.0%0.1 0.1 le1 170 175 181 186 195 213 237 254 270 294 308 342
Grade 3 6,905 22.2+0.1 0.2 162 171 175 183 188 196 216 241 258 272 296 314 347

SE, standard error.

‘Difference values are the mean differences in body mass index between the corresponding grade-students and the 1-year younger

grade-students.

5. Comparison of height and weight values according to
sex and school grade between KSHES 2010 and 2018

Table 5 and Fig. 1 present the comparison of mean height and
weight values between KSHES 2010 and 2018. The mean height
values of students between the 3rd grade in elementary school
and the Ist year in high school were significantly higher in 2018
compared with those in 2010, in both sexes. In boys, the grade
that showed the greatest height gap was the st year of middle
school, where the difference in mean height values was 2.5 cm
(P<0.0001). In girls, the grade that showed the greatest height
gap was also the 1st year of middle school, where the difference
was 1.4 cm (P<0.0001). Additionally, the mean weight values
of the study population for most school grades in 2018 were
significantly higher than those in 2010 among both boys and
girls (P<0.05).
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Discussion

This study presented the mean and selected percentile
values of height, weight, and BMI of Korean school students
based on data from the most recent large-scale measurement.
In 2018, the mean height among students between the 3rd
grade in elementary school and the Ist year in high school was
significantly taller than those in 2010 for both sexes. The mean
heights of the 3rd-year high school students in 2018 were 173.8
cm and 160.9 cm for boys and girls, respectively. No significant
differences in the mean heights of 1st and 2nd graders in
elementary school and seniors in high school were found
between 2010 and 2018 for either sex. Meanwhile, the mean
weight in 2018 was significantly higher than in 2010 for most
school grades.

The mean heights of the 3rd-year high school students in
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Table 5. Comparison of mean height and weight by sex and school grade between Korea School Health Examination Survey (KSHES) 2010

(n=188,352) and 2018 (n=107,954)

KSHES 2010 KSHES 2018

KSHES 2010 KSHES 2018

School grade No, el o el Difference  P-value No. Weight(kg) No. Weight (kg) Difference  P-value
Boys
Elementary school
Grade 1 7487 1218401 3299 122.1+0.1 0.3 0.0694 7488 24.9+0.1 3,299  25.240.1 0.3 0.0694
Grade 2 7476 1277401 3,357 127.840.1 0.1 05393 7475 284+0.1 3,357 289+0.2 0.5 0.0125
Grade 3 7,578 1331401 3,383 133.840.1 0.7 <0.0001 7,576 32.1+0.1 3,383 333+02 1.2 <0.0001
Grade 4 7618 1384+0.1 3355 139.7+0.1 13 <0.0001 7,617 359+0.1 3,355 379402 2.0 <0.0001
Grade 5 7598 1440401 3,384 145.0+0.1 1.0 <0.0001 7,594 41.1+0.1 3,384 427402 16 <0.0001
Grade 6 7,669 1502+0.1 3,333 1522+0.1 20 <0.0001 7,669 46.1+0.1 3,333 491403 30 <0.0001
Middle school
Grade 1 9389 1579+40.1 5,038 160.4+0.1 2.5 <0.0001 9383 51.7#0.2 5038 546402 29 <0.0001
Grade 2 9294 1642401 5102 166.3+0.1 2.1 <0.0001 9290 572402 57102 60.7+03 35 <0.0001
Grade 3 9,107 168.9+0.1 5315 170.2+0.1 1.3 <0.0001 9,106 61.5+02 5315 64602 3.1 <0.0001
High school
Grade 1 9,220 1718401 6,188 172.6+0.1 0.8 <0.0001 9219 647402 6,188 67.8+0.2 3.1 <0.0001
Grade 2 8,952 173.0+£0.1 6448 173.3+0.1 0.3 0.0383 8952 666+02 6448 69.3+0.2 2.7 <0.0001
Grade 3 8884 1737401 6,837 173.840.1 0.1 04868 8884 681+02 6837 713402 32 <0.0001
Girls
Elementary school
Grade 1 6,955 1206+0.1 3,138 120.9+0.1 03 00652 6,955 237+0.1 3,138 24.240.1 05 0.0021
Grade 2 6,810 1264+0.1 3,180 126.840.1 04 00136 6,809 26.9+0.1 3,180 27.4+0.1 0.5 0.0020
Grade 3 7,025 1320401 3,149 132440.1 04 0.0147 7,024 30.3%0.1 3,149 30.840.1 0.5 0.0023
Grade 4 7,162 138.1+0.1 3,201 139.1+0.1 1.0 <0.0001 7,161  34.2+0.1 3,201 353402 1.1 <0.0001
Grade 5 7,024 144601 3,180 145.6+0.1 1.0 <0.0001 7,023 39.2+0.1 3,180 40.3+0.2 1.1 <0.0001
Grade 6 7,026 1512401 3,132 1522+0.1 1.0 <0.0001 7,024 444+0. 3,132 46.0+03 1.6 <0.0001
Middle school
Grade 1 7839 155540.1 4,785 156.9+0.1 14 <0.0001 7,838 482402 4,785 504402 2.2 <0.0001
Grade 2 7,501 15824+0.1 4900 1589+0.1 0.7 <0.0001 7,500 51.5402 4900 53.2+02 1.7 0.0332
Grade 3 7496 1596+0.1 5010 160.3+0.1 0.7 <0.0001 7496 53.2+0.1 5010 554402 2.2 <0.0001
High school
Grade 1 7395 1606+0.1 5839 160.9+0.1 0.3 0.0361 7,395 549402 5839 56.7£0.2 1.8 <0.0001
Grade 2 7094 160.7£0.1 6,496 160.9+0.1 0.2 0.1585 7,093 555402 649 57.0+0.2 1.5 <0.0001
Grade 3 7217 1609+0.1 6,905 160.940.1 0.0 10000 7,217 556402 6905 575402 1.9 <0.0001

Values are presented as mean+standard error.

2018, 173.8 cm for boys and 160.9 cm for girls, were found to
be similar to those in 2010. However, the mean height of the
age group from the 3rd grade in elementary school through the
3rd year in middle school was significantly taller in 2018 than
in 2010, showing differences of about 2 cm for boys and 1 cm
for girls. This result suggests that the heights during the rapid
growth period are taller than in the past, while near-final height
values are similar to those of the past.

A previous study revealed a significant increment in the mean
height among the Korean pediatric population between 1965
and 2005.” However, another study demonstrated stabilized
trends in the near-final height of Korean adolescents after
comparing the Korean national anthropometric data in 2005
and 2010.” The increase in the height of pediatric adolescents
has reportedly slowed down in most developed countries from
the end of the 20th century since the rapid economic growth
has ceased and the overall living environment has stabilized.””'”

Our study results are consistent with the previous study,
indicating no significant changes in near-final height over the
past decade, similar to other developed countries.””"”

While there is little difference in the mean height values
between 2010 and 2018 in the younger age groups, a significant
difference was observed beginning from the 6th grade in
elementary school for boys and the 4th grade in elementary
school for girls. The growth spurt is followed by the appearance
of secondary sexual characteristics during puberty."” Therefore,
consistent with several previous epidemiological studies, our
tindings reflect the accelerated timing of puberty and the growth
spurt among Korean school students in recent decades.™'""¥

The mean weight in 2018 was found to be significantly higher
compared to 2010 in both sexes through all of the school grades,
except for Ist-grade elementary school boys. This finding
suggests that the rapid increase in the mean weight of the
Korean pediatric population, which has been observed since the
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Fig. 1. Comparisons of mean height and weight of Korean school students by sex and school grade between Korea School
Health Examination Surveys (KSHES) from 2010 and 2018. (A) Mean height for boys, (B) mean weight for boys, (C) mean height
for girls, and (D) mean weight for girls. Es, elementary school; Gr, grade; Ms, middle school; Hs, high school. 'P<0.05. "P<0.001.

1980s, continues into 2018.”

In the present study, the 50th percentile values of BMI of the
3rd-year high school students were 22.8 kg/m” and 21.6 kg/
m’ for boys and girls, respectively. On the other hand, the 50th
percentile values of BMI for the same age group in the KNGC
2017, about 22.3 kg/m’ in boys and about 21.0 kg/m’ in girls,
were approximately 0.5 kg/m” lower than those in the current
study population.” In this study, the 95th percentile values of
BMI were 31.9 kg/m® and 29.6 kg/m” for 3rd-year high school
boys and girls, respectively. These values exceeded the BMI 99th
percentile values for adolescents in the same age group in the
KNGC 2017 (28.9 kg/m’ in boys and 27.7 kg/m’” in girls).” This
finding indicates an increasing prevalence of extreme obesity
among Korean school students, especially among older students.

This study has certain limitations. First, although the Ministry
of Education and the Korea Educational Environments
Protection Agency provided a standard protocol for
anthropometric measurements, measurement bias may exist
since the measuring devices were not standardized. Second, the
survey did not include questionnaires on pubertal signs. Third,
due to the absence of BMI reference values in the KSHES 2010
result report, we could not compare the BMI values between the
2 datasets in this study. Nevertheless, the strength of this study
is that it was based on the most recent, large-scale, and valid
measurements of anthropometric indices.

In conclusion, this study demonstrated the current status of
anthropometric index measurements among Korean school
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students based on the latest large-scale data in 2018 and also
compared them with previous data from 2010.

No difference in height was observed between 2010 and 2018
for 3rd-year high school students, although height values were
significantly higher in 2018 than in 2010 among school students
undergoing a rapid growth period. Meanwhile, weight values
in 2018 were significantly higher than in 2010 in nearly all of
the school grades. Therefore, the KSHES might be useful in
providing consistently crucial information of anthropometric
indices to modify and establish the KNGC in the future.
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