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Changes in the body shape and ergonomic compatibility for functional dimensions of desks and chairs for students in Har-
bin during 2010-2024/XU Yi*, ZHANG Xiaoyan, SHI Keqing, YU Xinran, GAO Fei, DONG Bin, GUAN Yongbin, YANG
Guang, QIAO Wanying, ZHOU Ding, ZHANG Jie, LI Dongxin, FAN Lili, WANG Yijun, WANG Jia. * Department of Children and
Adolescent Health, School of Public Health, Harbin Medical University, Harbin (150081), Heilongjiang Province, China
[Abstract] Objective To analyze the change trends in the body shape indicators and proportions of students in Harbin from
2010 to 2024, and to investigate ergonomic compatibility of functional dimensions of school desks and chairs with current student
shape indicators, so as to provide a reference for revising furniture standards of desks and chairs. Methods Between September
and November of both 2010 and 2024, a combination of convenience sampling and stratified cluster random sampling was conducted
across three districts in Harbin, yielding samples of 6 590 and 6 252 students, respectively. Anthropometric shape indicators clud-
ing height, sitting height, crus length, and thigh length—and their proportional changes were compared over the 15-year period. The
2024 data were compared with current standard functional dimensions of school furniture. The statistical analysis incorporated ¢-test
and Mann—Whitney U test. Results From 2010 to 2024, average height increased by 1.8 c¢m for boys and 1.5 c¢m for girls; sitting
height increased by 1.5 cm for both genders; crus length increased by 0.3 cm for boys and 0.4 c¢m for girls; and thigh length in-
creased by 0.5 ¢m for both genders. The ratios of sitting height to height, and sitting height to leg length increased by less than 0.1.
The difference between desk-chair height and 1/3 sitting height ranged from 0.4-0.8 ¢cm. Among students matched with size 0 desks
and chairs, 22.0% had a desk-to-chair height difference less than 0, indicating that the desk-to-chair height difference might be in-
sufficient for taller students. The differences between seat height and fibular height ranged from —1.4 to 1.1 em; and the differences
between seat depth and buttock-popliteal length ranged from —9.8 to 3.4 ¢cm. Among obese students, the differences between seat
width and 1/2 hip circumference ranged from —20.5 to —=8.7 c¢m, while it ranged from —12.2 to —3.8 cm among non-obese students.
Conclusion Current furniture standards basically satisfy hygienic requirements; however, in the case of exceptionally tall and
obese students, ergonomic accommodations such as adaptive seating allocation or personalized adjustments are recommended to meet
hygienic requirements.
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Table 1 Comparison of anthropometric measurements among students of different genders and age groups in

Harbin City between 2010 and 2024 (x+s,cm)

BEYX(PHEY<

o Ap BT
(TR 2 L. tE
2010 4 2024 4F 2(H 18 2010 4 2024 4F 2 8
5 6 122.9+5.4 68.1+3.1
7 129.0+£5.8 129.4£5.9 0.4 0.96 70.2+3.1 70.6+3.2 0.4 1.37
8 134.1£5.6 134.416.5 0.3 0.61 72.1+3.1 72.9+3.3 0.8 2.59*
9 139.5+6.0 141.1£6.9 1.6 2.92%* 74.623.0 75.63.6 1.0 3.33%*
10 144.2+6.6 146.9+7.6 2.7 4.48%* 76.7+3.5 77.9x4.1 1.2 3.88% "
11 150.4+7.4 153.3+7.8 2.9 451%* 78.9+4.0 81.2+4.4 2.3 6.36" "
12 158.1+8.0 160.5+8.9 2.4 3.37%* 83.1+4.4 84.9+4.7 1.8 4.57%"
13 164.5+8.1 166.8+8.3 2.3 3.14** 86.1+4.6 88.1+4.8 2.0 4.64%"
14 169.7+6.5 171.9+6.4 22 3.96** 89.3+3.8 91.2+3.9 1.9 590 *
15 171.3£7.1 174.2£6.1 2.9 485" 90.3+3.8 92.8+3.6 25 7.44%
16 172.7+6.4 175.3+6.4 2.6 5.02%* 91.7+3.5 94.2+3.4 25 8.77%*
17 173.9+6.4 175.4+6.4 1.5 2.52*% 93.0+3.2 94.2+3.3 1.2 4.00% "
18 174.1£6.0 173.8+6.2 -0.3 -0.42 92.9+3.1 93.4+3.3 0.5 1.31
8 6 121.6+5.6 67.3+3.0
7 127.8+5.4 127.1£5.9 -0.7 -1.43 69.4+2.7 69.5+3.0 0.1 0.40
8 133.1£6.0 133.6+6.6 0.5 0.87 71.63.2 72.1+3.4 0.5 1.92
9 138.46.0 140.3+7.0 1.9 3.18%* 73.9+3.2 75.0£3.9 1.1 3.44% %
10 144.0£6.6 147.1£7.1 3.1 5.05** 76.5+3.7 78.5+4.3 2.0 5.63**
11 151.3£7.0 154.7+7.3 3.4 545 80.5+4.1 83.2+4.3 2.7 7.67%"
12 156.8+6.2 158.5+6.5 1.7 3.05% % 83.3£3.6 85.5+3.8 22 6.71"*
13 160.1£5.8 161.1+5.4 1.0 2.09* 85.4+3.1 86.9+3.0 1.5 520"
14 160.6+5.1 162.2+5.6 1.6 3.36%* 86.1+£2.9 87.7+3.1 1.6 6.21**
15 160.8+5.8 162.4£5.3 1.6 3.41% " 86.1£2.9 88.3+2.9 2.2 9.10**
16 161.0+5.7 162.8+5.7 1.8 3.97%* 87.0£2.9 88.5+3.0 1.5 6.12**
17 161.0+5.4 162.6+5.8 1.6 3.02%* 87.1+2.7 88.5+3.0 1.4 526"
18 161.0£5.3 162.0£4.6 1.0 1.43 87.2+£2.6 88.6+2.8 1.4 3.21%*
s p ANIES NS
2010 4 2024 4F ZH ¢t {8 2010 4¢ 2024 4F 20 18
5 6 29.3+1.7 32.3+1.9
7 31.6+1.9 31.3x1.9 -0.3 -2.19* 34.022.1 34.3£2.0 0.3 1.81
8 33.2+2.1 32.7£2.0 -0.5 -2.56** 35.422.3 36.1£2.0 0.7 3.55%*
9 34.7+1.8 35.0£2.2 0.3 2,12 38.0£2.6 38.0+2.4 <0.1 -0.28
10 36.3+2.1 36.3x2.1 <0.1 0.31 39.422.5 39.5+2.3 0.1 0.38
11 37.9+2.1 38.7+2.3 0.8 4.04%" 40.8+2.4 41.4+2.7 0.6 2.24*%
12 39.3+2.2 40.2+2.4 0.9 426" 42.0+2.2 43.3+2.9 1.3 1.86
13 41.1x2.4 41.7+2.3 0.6 291 45.0+2.7
14 42.1+2.0 42.7+2.1 0.6 3.36% " 46.6+2.3
15 422423 42.6+2.1 0.4 2.02* 46.7+2.8
16 42.3+2.2 42.4+2.1 0.1 0.83 46.7+2.8
17 4224222 42.5+2.1 0.3 1.56 47.1+2.9
18 42.5+2.2 42.3+2.0 -0.2 -1.01 47.1£2.5
8 6 29.2+1.8 32.3+2.1
7 31.7+1.8 30.8+1.9 -0.9 -5.51"" 34.0£2.0 34.0£1.9 <0.1 0.99
8 33.1+1.9 32.7+1.9 -0.4 -2.35* 35.4+2.4 36.0+2.4 0.6 2.08%*
9 34.5+1.9 34.9+2.2 0.4 1.96 37.6+2.4 37.8+2.4 0.2 0.83
10 36.1£2.0 36.42.0 0.3 1.45 39.3x2.4 39.5+2.5 0.2 1.06
11 37.5+1.9 38.6x2.1 1.1 6.05" " 41.1+2.4 41.7+2.7 0.6 226"
12 38.5+1.9 39.2+1.9 0.7 3.62%* 41.9+1.4 43.2+2.6 1.3 1.48
13 39.0+1.9 39.7+1.7 0.7 3.94%* 43.8+2.5
14 39.2+1.9 39.7+1.9 0.5 2.96** 44.1£2.5
15 38.9+2.0 39.4+1.8 0.5 3.31%F 442425
16 38.6+1.9 39.4+1.8 0.8 5.00" " 444425
17 38.6+2.1 39.4+1.9 0.8 3.98% " 44.4+2.5
18 38.8+1.9 39.2+1.8 0.4 1.45 44.7+2.1

7 P<0.05, 7 " P<0.01;2010 4EHPAAT 2, (LR T 7~ 12 224K,

5.68,7,=2.12~6.39, P {H<0.05) ; 4 =/ R K (1) °F-
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Table 2 Differences between anthropometric measurements of

students in Harbin and standard desk-chair dimensions/cm

WS SR EMH1  Ef2  EHE3 EE4 EES
0% =180 0.6 1.1 -94 -195  -113
15 173~187 0.5 0.6 -9.8 =205 -12.1
2% 165~179 0.5 0.1 -8.3 -190  -111
35 158~172 0.5 -0.3 -6.6 -173 -9.8
4% 150~ 164 0.6 -0.9 -8.8 -182  -122
5% 143~157 1.0 -14 -6.6 -143 -93
645 135~ 149 1.7 -12 -4.1 -11.1 -5.5
15 128~ 142 1.7 -1.1 -12 -12.8 -15
8% 120~ 134 1.8 -0.9 -5.0 -104 =55
9% 113~127 0.6 -0.3 -34 -104 =52
10 % <119 0.4 -0.9 -4.8 -8.7 -3.8
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