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Background: Students' physical health, performance, and comfort can be improved by
designing equipment according to the needs of their body dimensions. This study aimed
to establish a comprehensive database of anthropometric dimensions of students in
Khorramabad, Lorestan, Iran.

Materials and Methods: This descriptive study was conducted to estimate 22
anthropometric students’ dimensions in a sample of 4872 randomly selected students
who belonged to the Lor ethnic group. The anthropometric dimensions were measured by
a digital caliper and a standardized anthropometric instrument. Data were analyzed using
a t-test, and the results were reported in tabular form.

Results: The results showed that elementary school students' body dimensions were
larger in girls, except for chest depth, abdominal depth, and buttock-knee length.
Anthropometric estimates of middle school students indicated that most anthropometric
dimensions of girls were larger than boys; for example, the average height in girls with
1531.87 +£72.84 was greater than boys with 1528.16+101.79 mm. Findings in high school
students showed that most anthropometric parameters of boys were larger than girls.
Also, the t-test showed a significant difference between the means of all measured
parameters except the variable of buttock-knee length in male and female students (P

Peer review under <0.05).
responsibility of Journal of Conclusions: Given the anthropometric differences obtained in this study, it can be
Occupational ~ Health and concluded that in designing school equipment, especially desks and chairs, it is
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students in particular.
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Introduction and desks used in classrooms. The use of poorly
Students' physical health, performance, and designed furniture, especially desks and tables,

comfort can be improved by designing equipment
according to the needs of the human body

dimensions. Nowadays,

public attention as an important health problem
among school children [1, 2, 3, 4]. In the US, about

$25 million is spent

nonspecific backaches caused by
appropriation of bodily dimensions to the chairs

that fails to account for the users' anthropometric
characteristics has a negative influence on human
health. Students' sitting posture is influenced not
only by the activities performed in the classroom
but also by their anthropometric measures and
school furniture designs. Therefore, one of the
most important concerns of ergonomists is to
design and produce instruments that match
people's bodily dimensions in order to decrease

backache has gained

on treating students'

the non-
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the adverse effects, thus increasing work output
and efficiency [5, 6, 7, 8].

According to official statistics, the student
population in Iran amounts to 20 million, while it is
estimated to be one billion globally. However, it
seems that no serious and persistent attention has
been paid to classrooms, whether nationally or
globally, thus neglecting students' health. Various
studies have shown that individuals' postures
during childhood and adolescence deeply affect
the way they sit and stand for a lifetime. Indeed,
the longer these early postures are maintained,
they are more difficult to be corrected later on [9,
10, 11]. Students spend a great deal of their time
in classrooms in sitting positions. Static postures
and sitting in a crookbacked manner for long
periods can put great physical strains on muscles,
tendons, and vertebrae in particular.
Anthropometric measures vary among nations and
ethnic groups and change over time depending on
variations in populations and environmental
conditions [3, 6]. Hence, it has been recommended
to use students' anthropometric data to design
school supplies and equipment. In order to design
the equipment for students (e.g., chairs and desks)
according to technical and health principles, it is
necessary to aid the designers by providing
accurate data about the anthropometric
dimensions of the students residing in different
geographical regions [6, 7]. One of the most
comprehensive  anthropometric  studies was
conducted on students aging 11-13 years in the
US in 1975, in which 87 bodily features and
dimensions were measured, except for the
popliteal height and the buttock-popliteal fossa
length [12, 13]. In other countries in Europe and
America, the necessary relevant standards have
been prepared. Among the international standards
approved by the World Health Organization
(WHO), those provided by the US National Center
for Health Statistics (NCHS) can be pointed out.
This center has specified the standards of bodily
dimensions for different age groups, which can be
used in designing equipment [14, 15, 16]. In Iran, a
survey was designed in1977 to compare the height
and weight of 3270 students aging 6-14 years in
urban and rural areas of Shiraz. Another
anthropometric study was carried out in
Mazandaran province to measure 17 bodily
parameters of 1758 students aged 6-11 years;
further, the means and percentiles of the
anthropometric dimensions of male and female
students were compared. This research objective
was to provide the necessary data for designing
students' chairs and desks [17, 18]. In another
anthropometric survey on children less than 10
years old in Qazvin city, the height and weight of
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boys and girls were less than the global averages
reported by WHO [19]. In another study performed
on students in Kashan, emphasis was put on
reliance on the necessary standards obtained from
domestic anthropometric data rather than foreign
standards [20].

At present, few countries have domestic
anthropometric databases; thus, other countries
have to use their data in case of need, which is
scientifically unacceptable. The current study aims
to develop a comprehensive database of the
anthropometric dimensions of students from the
Lor ethnic group residing in Khorramabad.
Comparison of the anthropometric measures of
different student populations could help design
chairs, desks, and other school supplies.

Materials and Methods

This is a descriptive study conducted on Lor
students in Khorramabad in primary, middle, and
high schools in the public or non-profit sectors in
2018.

Given the standard variance and the coefficient of
variation in similar populations, the appropriate
sample size for each class, education level, and
sex was determined. In the following formula, the
values of z, , and d were equal to 1.96, 150, and
6, respectively. As a result, the sample size was
estimated at 2401 people based on the variable of
students' height with a standard deviation of 150
according to the formula below [21].

F-am

N =—;
@® =2401

Given the design effect, the estimated sample size
was multiplied by two (n=4802). Yet, the total
sample size was increased to 4872 students with
equal numbers of male and female students.
Inclusion criteria included all Lor students of
different educational levels living in Khorramabad,
and exclusion criteria included non-Lor students
and those with physical development disorders.
Cluster sampling was used in the study;
accordingly, each of the three training areas of
Khorramabad city was considered as a cluster,
and all schools in each cluster were included in the
study. Samples were selected randomly from male
and female students by a proportional allocation.

The following anthropometric parameters were
recorded: age (years), weight (kg), stature,
standing eye height, shoulder height, standing
elbow height, chest depth, abdominal depth, arm
length, forearm length, maximum forearm-forearm
breadth, elbow-elbow breadth, shoulder breadth,
hip breadth, thigh thickness, the thickness of both
thighs measured together, sitting height, sitting eye
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height, sitting elbow height, popliteal height, knee
height, buttock-popliteal length, and buttock-knee
length. The anthropometric dimensions were
measured (in millimeters) by male and female
assistants using a digital caliper and a
standardized anthropometric instrument designed
by Lahmi et al. [21]. Additionally, the students were
weighed by Samsung digital scales with an
accuracy of 5 grams. The accuracy and reliability
of the utilized devices were assessed prior to the
measurements. It should be noted that all students
were wearing light clothes and were barefoot
during the measurements. Besides, the data
recorded for each student was the mean of three
trials.

Ethics approval was obtained from the officials of
Khorramabad University of Medical Sciences and
Education. After entering the data into the
computer, a t-test was used to compare the
variables by gender at a significant level (P
<0.005). Given that percentiles express the real
concept of dimensional scattering within the design
range, in order to use the data in the design of
different percentile equipment, anthropometric
dimensions of students were determined. Finally,
the results were expressed in a table as averages
and standard deviations.

Results

This cross-sectional study was performed on 4872
male and female students to determine the
anthropometric measurements of Lor students in
Khorramabad. The average weight and height of
male students were 43.05 kg with a maximum of
114kg and minimum 15 kg and 1499.43 mm height
with a maximum 1900 and minimum 1020 mm.
The average weight and height of female students
were 41.75 kg with a maximum of 97 and a
minimum of 14 kg and 1458 mm height with a
maximum of 1760 and a minimum of 1020 mm,
respectively. Standard deviation and statistical
percentages were calculated as 5% to 99%.

Table 1 provides the comparison of the mean of
anthropometric variables in male and female
students. As can be seen, there is a significant
difference between the mean of all measured
parameters except the variable of buttock-popliteal
length in male and female students.

The results also show that the average
anthropometric dimensions of the chest depth and
abdominal depth in female students are larger than
boys; these dimensions in girls were 176.89 and
172.19 mm compared to boys with 170.93 and
158.99 mm, respectively.

Table 1. Mean £ SD, min, and max of the anthropometric dimensions in the two genders (in millimeters)

Statistical index Male students Female students T-test
variables Mean SD Min Max Mean SD Min Max results
Weight (kg) 4305 1669 15 114 41.75 1481 14 97 0.004
Stature 1499.43 189.86 1020 1900 1458 15429 1020 1760  0.001
Standing eye height 1384.72 192.62 880 1790 1337.19 15622 760 1650  0.001
Shoulder height 1233.13 175.85 640 1600 1197.08 14258 640 1480  0.001
Standing elbow height 93370 13221 590 1220 883.93  106.32 600 1180  0.001
Chest depth 170.93 2819 90 290  176.89  31.94 80 318 0.001
Abdominal depth 158.99 30.17 80 370 17219 3349 60 398 0.001
Arm length 304.92 4569 130 490  298.33  40.80 116 458 _ 0.001
Forearm length 395.01 58.67 230 530 378.65 50.35 148 557 0.001
Max'm“mbff’erae;rr:“'forearm 359.07 5049 200 570  315.06 41 116 540  0.001
Elbow-elbow breadth 34715 50.78 220 540  343.90 46.32 188 550  0.001
Shoulder breadth 340.02 51.98 190 540  330.16 4434 110 580  0.001
Hip breadth 284.09 4757 100 450  276.11  44.09 140 467  0.001
Thigh thickness 107.13 2656 37 310 75.01 21.75 22 203 0.001
The thickness of both 19457 4021 97 360 18505 40.14 94 396  0.001
thighs measured together
Sitting height 786.95 9579 480 1000 753.93  82.66 440 920  0.001
Sitting eye height 67499 9560 390 890  633.37  78.70 340 860  0.001
Sitting elbow height 20950 35.32 80 460 17751  30.90 90 320  0.001
Popliteal height 384.33 5304 230 530  353.78  31.77 210 580  0.001
Knee height 462.05 6454 240 620 42812  47.03 245 598  0.001
Buttock-popliteal length 380.90 59.61 190 570  382.89 5855 220 576 0.2
Buttock-knee length 47874 7260 280 650  487.67 6822 252 670  0.001

Table 2 presents the different percentiles of
anthropometric dimensions of male and female
students. Percentiles are very important statistical
indicators in developing tools and equipment and
are widely used in design engineering. As can be

JOHE, Spring 2021; 10 (2)

seen, in the 95th percentile, as one of the most
important percentiles in equipment design, all
dimensions, except chest depth and abdominal
depth, in male students have larger values than
females.
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Table 2. Percentile values of different anthropometric dimensions of students in the two genders (in millimeters)

Percentiles Male students Female students
t th th th th th t th th th th th
Variables 1s 5 10 50 95t 99 1s 5 10t 50 95 99
Weight (kg) 17 20 22 41 72 85 1768 20 23 42 66 77.32
Height 1130 1190 1230 1490 1770 1836 1110 1180 1220 1500 1660 1700
Staﬂg:gﬁ teye 1000 1070 1120 1370 1660 1720 980 1050 1100 1380 1540 1580
Standing 890 940 990 1230 1480 1540 880 940 980 1240 1380 1420
shoulder height
Sta”ﬂg}ghet'bow 660 710 750 940 1120 1170 640 690 720 910 1020 1070
Chest depth 120 130 140 170 220 240 11468 130 139 175 230 257
Abgggt‘;]”a' 110 120 130 150 220 250 105.68 124 133 170 230  270.32
Arm length 210 230 240 300 370 390 200 230 243 305 354 380
Forearm length 280 300 310 400 480 500 260 293 310 390 447  32.466
Maximum
forearm-forearm 244.4 280 300 360 440 480 228.67 250.40 264 314 380 420
breadth
Elbow-eloow 00 570 250 340 430 490 250 272 386 340 424 468
breadth
S;)hrzglft'ﬁr 240 260 270 340 420 450 236 256 270 337 396 420
Hip breadth 190 210 220 280 360 390 187.68 205 217 279 350 380
Thigh thickness 55 70 80 100 150 180 35 43 48 74 110  136.33
The thickness
ofboththighs 1,0 140 150 100 270 310 114 130 140 180 260  305.96
measured
together
Sitting height 570 630 660 790 940 970 550 610 630 770 860 890
snr::}ghetye 460 510 550 670 820 850 450 490 520 650 740 770
S't“h”(ggeg?ow 120 150 170 210 270 290 100 130 140 180 230 250
Popliteal height 270 300 310 390 460 480 280 310 320 350 410 440
Knee height 3232 350 370 470 550 570 316 345 360 438 60496 520
Buttock-
sopliteal length 250 280 300 380 470 500 25068 283 300 390 469 500
Buttock-knee 555 350 380 480 580 600 33568 364 386 507 580  602.32

length

Table 3 shows the anthropometric dimensions of
male and female students at different levels of
education. As can be seen, the average growth of
anthropometric dimensions in girls often occurs in
middle school, while it occurs in high school in

males. Further, the average weight and height in
middle school girls are 45.93 kg and 1531.87 mm,
respectively, while in boys, the values are 44.06 kg
and 1528.16 mm, respectively, which are lower
than the anthropometric measurements of girls

Table 3. Anthropometric estimation of body dimensions among male and female students in different education levels

Statistical index Primary school Junior high school High school

variable Mean SD Min Max Mean SD Min Max Mean SD Min Max
Weight Male 29.76 9.53 15 71 44.06 12.54 22 92 58.88 11.59 30 114
(kg) Female 29.08 8.94 14 73 45.93 11.13 23 94 54.52 9.49 36 97
Height Male 1321.73 107.99 1020 1660 1528.16 101.79 1270 1810 1699.31 7542 1380 1900
9 Female 1308.09 109.33 1020 1660 1531.87 72.84 1310 1720 1590.26 54.78 1310 1760
Standing Male 1204.35 108.81 880 1540 1413.85 102.05 1150 1700 1587.66 78.41 1150 1790
eye height Female 1186.20 113.48 760 1550 141192 71.38 1200 1610 1470.17 55.85 1130 1650
Standing Male 1069.51 104.87 640 1400 1261.64 93.91 1030 1520 1415.82 70.22 1020 1600
SEZ:JgIgter Female 1060.67 105.69 640 1390 1264.40 65.95 1030 1420 13189 51.33 1150 1480
Standing Male 811.42 83.12 590 1100 956.18 70.36 790 1160 1069.26 51.22 890 1220
f]'e?ghwt Female 785.80 82.66 600 1070 92953 52.84 720 1070 972.65 43.62 820 1180
Chest Male 152.22 20.98 90 230 171.84 23.53 120 290 193.57 21.70 140 270
depth Female 154.47 22.31 80 250 189.50 28.60 105 312 19545 27.11 108 318
Abdominal Male 147.98 26.36 80 260 159.44 31.24 110 300 172.46 28.45 110 370
depth Female 154.71 27.83 60 297 186.04 34.03 102 355 183.54 29.51 100 398
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Arm Male  266.53 32.11 140 380 309.38 28.34 130 400 349.42 2310 280 490
length Female 26550 32.16 130 380 317.05 26.72 119 458 32531 28.96 116 430
Forearm Male 34272 3647 230 450 40110 3446 270 510 45563 2551 320 530
length Female 334.01 3819 148 452 406.73 31.84 151 557 41330 27.29 289 486
'\]f';"rxe';‘r‘%m Male 32899 42.85 200 470 356.89 37.47 260 480 398.25 4043 290 570
Lor:fafg t”p‘ Female 288.42 3230 207 420 33754 3974 116 501 331.29 31.86 158 540
Elbow- Male  324.73 46 220 500 342.66 47.05 230 540 37853 4265 270 540
elbow
breadth  Female 31525 39.68 188 462  361.98 4297 262 511  366.12 36.31 260 550
Shoulder Male  300.61 36.06 190 450 336.93 33.82 240 440 391.46 32.05 240 540
breadth Female 295.10 3537 110 420 34846 3511 139 580 360.31 26.79 247 478
Hip Male 24932 36.77 100 400 287.34 3591 200 410 325.02 30.73 120 450
breadth Female 24221 3352 140 390 29440 3571 199 467 304.80 31.10 174 430
Thigh Male 91.97 20.87 37 170 107.20 2319 50 190 12599 2299 80 310
thickness Female 65.42  20.74 22 170 8560 2166 30 203 78.93 1767 36 141
The
thickness  Male  170.65 30.66 97 290 19595 3651 110 350 22342 33.77 140 360
of both
thighs
measured Female 167.67 3549 94 358 197.19 4148 100 396 19761 36.32 113 384
together
Sitting Male 70279 7259 480 910 79843 5213 580 970 883.19 4862 720 1000
height Female 680.67 6420 440 890 78522 5251 580 900 82231 3470 670 920
Sittingeye  Male  590.60 60.37 390 800 683.87 5250 450 860  773.38 46.22 610 890
height Female 563.85 6152 340 750 666.76 4523 510 780 659.39 4046 340 860
Silging Male  185.05 29.92 80 250 211.25 19.78 140 270 238.69 26.99 160 460
elpow
height Female 162.14 28.09 90 250 180.32 2484 120 260 19476 28.73 110 320
Popliteal Male 33711 3595 250 480 39656 3156 230 530 433.98 26.63 330 530
height Female 33468 29.82 210 580 363.84 30.92 320 460 370.15 19.89 310 470
Knee Male 40259 4314 240 530 47811 3528 360 580 52413 27.71 410 620
height Female 390.97 41.90 280 540 45297 31.83 317 598 45582 27.01 245 556
Eg;tl?tce'; Male 331.73 4574 190 530 389.54 34.19 280 510 435.65 32.96 340 570
height Female 331.22 4249 220 507 411.75 37.85 285 576 42583 3410 300 559
Buttock- Male  413.36 49.18 280 570 49195 3924 350 610 550.31 32.17 420 650
hkeri‘geﬁt Female 426.16 7452 260 593 52423 4092 252 670 53710 32.71 305 645

Table 4 provides the different percentiles of
anthropometric dimensions for students in both
middle and high school. Due to the difference in
the anthropometric dimensions of male and female

students (Table 3), which often occurs in middle
and high school,
engineers to know the percentiles of these two

degrees.

it

is important for

Table 4. Percentile values of anthropometric dimensions among students in different education levels

design

Percentiles Elementary school Junior high school High school
th th th th th th th th th th th th th th th
Variables 5 10 50 90 99 5 10 50 90 99 5 10 50 90 99
Weight Male 18 20 28 43 60 29 30 42 62  83.89 42 45 575 73 03.83
(kg) Female 19 20 27 41 59.73 30 33 44 60  85.69 41 43 54 67 81.88
Heiaht Male 1150 1180 1320 1460 1570 1380 1401 1520 1670 1780 1560 1600 1710 1780 1858.30
9 Female 1130 1170 1300 1460 1580 1400 1430 1540 1620 1690 1510 1520 1590 1660 1710
Standing Male 1030 1060 1200 1340 1450 12655 1290 1410 1559 1660 144850 1490 1595 1680 1750
eye height “Female 1000 1040 1180 1340 1450 1290 1320 1420 1500 1570 1390 1400 1470 1540 1600
g;%”u‘f('j”e% Male 900 930 1070 1200 12984 1120 1140 1250 1390 148890 1290 1330 1420 1490 1578.30
height Female 900 930 1060 1200 1310 1150 1180 1270 1340 1400 1240 1260 1320 1380 1440
Sfﬁllgding Male 680 700 810 910 1010 850 870 950 1050 1120 980 1010 1070 1130 1190
elpow
height Female 660 680 780 900 980 840 860 930 1000 1050 910 920 970 1030 1088.80
Chest Male 120 130 150 180 220 140 150 170 200 248.90 160 170 190 220 250
depth Female 120 129 150 185  210.73 150 156 187 2249 27469 15260 165 193 232 261.76
Abdominal  Male 120 120 140 180 248.4 120 130 150 200 278.90 140 150 170 200 260
depth Female 116 123 150 190 _ 239.73 141 150 190 230 306.90 140 150 180 219  267.76
Arm lenath —_Male 220 230 260 300 358.4 270 280 310 _ 350 388.90 310 320 350 370  418.30
9 Female 21835 228 263 307  358.38 278 284 319 347 384.38 285 208 326 355  407.76
Forearm Male 290 300 340 390 428.4 350 360 400 450 480 420 430 460 480 510
length Female 27370 290 334 385 420 35255 370 410 440 47269 367 380 415 446 472.88
"f;’g;“mm Male 260 270 330 380 440 300 310 350 410 450 340 350 400 450 500
L"rg’g t’ﬂ Female 240 250 286 330 3732 283 292 332 390 45690 280 202 330 370  406.76
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In a community-based descriptive study, 4872
male and female students of Lor ethnicity in
Khorramabad who met the necessary criteria for
inclusion were studied to determine 22
anthropometric dimensions used in designing
equipment needed by students in schools. In order
to use this anthropometric data in designing school
equipment, in addition to the mean and standard
deviation of each anthropometric dimension of
students, the maximum and minimum dimensions
were determined. Also, different statistical
percentiles, including 5, 50, 95, and 99 percentiles
widely applied by design engineers in designing
tools and equipment used by students, were
calculated for different anthropometric dimensions.
Comparison of the measured anthropometric
dimensions among elementary school students
indicated that the anthropometric dimensions of
male students were greater than those of females,
except for chest depth, abdominal depth, and
buttock-knee length. For instance, the means of
standing height and sitting height were 1321.73
and 702.79 mm, respectively, among the male
students. These measures were respectively
obtained as 1308.09 and 680.67 mm among
female students. Additionally, the minimum and
maximum height were 1020 and 1660 mm,
respectively, for male and female students. The
results showed no significant differences between
male and female students with regard to the
estimated percentiles of anthropometric

JOHE, Spring 2021; 10 (2)

were quite close in almost all calculated
percentiles.  Moreover, the  anthropometric
dimensions of the elementary school students in
Lorestan province were compared to the data
obtained in similar studies in llam and Mazandaran
provinces. The results showed that the bodily
dimensions of male and female students residing
in Khorramabad were greater than those of the
students residing in llam and Mazandaran.
Therefore, it can be concluded that anthropometric
dimensions in different Iranian ethnicities are
different. Nonetheless, the  anthropometric
estimations obtained in this study are almost equal
to those published by WHO [18, 19, 20].

The findings of this study regarding the
anthropometric estimations of junior high school
students in Khorramabad indicated the mean
values for bodily dimensions, such as weight,
height, standing shoulder height, chest depth,
abdominal depth, arm length, forearm length,
elbow-elbow breadth, shoulder breadth, hip
breadth, the thickness of both thighs measured
together, buttock-popliteal length, and buttock-
knee length, to be greater among female students
compared to male students. This might be
attributed to the earlier pubescence among female
students and must be taken into account in
designing school desks and chairs [9, 10].
According to various percentiles of the
anthropometric dimensions of male and female
students at the junior high school level, variables

72

Ellt;OW- Male 260 270 320 380 468.4 280 290 340 410 490 320 330 370 430 500
elpow
breadth Female 260 270 310 370 430 299.55 313 356.50 42090 489.69 316 325 364 410 469.52
Shoulder Male 250 260 300 350 400 280 290 330 380 420 340 350 390 430 480
breadth Female 245 254 200 342.3  399.2 298 309 34550 390 437.14 315 330 360 390 418
Hip Male 200 210 240 300 350 240 250 280 330 388.90 280 290 325 360  408.30
breadth Female 195 201.4 240 284.3  340.92 244 250 290 340 393.45 250 269 303 349  389.28
Thigh Male 60 70 90 120 150 80 80 100 140 178.90 100 100 120 150 200
thickness  “Female 38 43 60 96 120 55 60 84 110 151.38 50 57 78 100 130
The
thickness Male 130 140 164 210 270 140 160 190 240 308.90 180 187 220 270  328.30
of both
thighs
measured  Female 120 130 160 212 283.2 14455 152 190  259.90 310.69 144.60 156 192 245  314.40
together
Sitting Male 600 620 700 780 850 720 730 800 860 940 800 820 890 950 980
height Female 580 600 680 760 847 690 720 790 850 880 770 780 820 870 900
Sitting eye Male 490 510 590 670 738 610 620 680 750 828.90 690 717 780 830 870
height Female 460 490 560 650 710 580 610 670 720 770 630 650 700 740 800
iltbtl)”ﬁ Male 130 150 190 220 248 180 190 210 240 260 200 200 240 270 300
height Female 110 120 160 200 237 140 150 180 220 240 150 160 190 230 260
Popliteal Male 280 300 340 380 440 350 360 400 440 480 390 400 430 470 500
height Female 300 310 330 370 430 340 340 350 410 450 350 350 360 400 438.80
Knee Male 340 350 400 460 518 420 430 480 520 560 480 490 520 560 590
height Female 330 340 385 450 507 404 415 450 490 543 415 425 456 490 51952
E(‘;gl‘l’t‘;';l Male 260 270 330 390 450 330 350 390 440 470 380 390 435 480  518.30
length Female 270 280 330 387 457.7 350 367 4105 45790 506.83 370 383 428 46880 504.88
Buttock- Male 340 350 410 480 540 430 440 490 540 580 498,50 510 550 590  628.30
knee
length Female 350 360 420 500 555.8 459 479 5288 57180 616.83 485 500 537  577.80 613
Discussion dimensions. In other words, the obtained sizes
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such as weight, height, standing eye height, arm
length, forearm length, and standing shoulder
height were greater among female students
compared to male students up to the 50th
percentile, while the same variables were greater
among male students at the 90th and 99th
percentiles.  Moreover, the anthropometric
estimations of standing elbow height, maximum
forearm-forearm breadth, sitting height, sitting eye
height, sitting elbow height, popliteal height, and
knee height were greater among male students
compared with female ones. A remarkable point
concerning the anthropometric percentiles of
students at the junior high school level was that hip
breadth, buttock-popliteal length, and buttock-knee
length, mostly used in designing chair seats, were
greater among female students in various
percentiles. Further, the mean height was higher
among female students compared to males at the
junior high school level (1531.87 mm), unlike the
elementary school level (1528.16 mm). As
mentioned above, this can be explained by earlier
pubescence among female students. Comparing
the measured anthropometric dimensions of male
and female students at the junior high school level
in Khorramabad with other similar studies revealed
noticeable differences. Accordingly, the mean
height of Lor females at this age range was greater
than that of females from Hong Kong (1508) but
lower compared to English females (1555) [18].
The present study also showed all measured
anthropometric parameters to be greater in male
students, except for chest depth and abdominal
depth. Accordingly, the mean height was 1699.31
mm (£75.42) among male students and 1590.26
(x54.78) among female ones. Further comparison
at the high school level showed that, except for
chest depth and abdominal depth being a little
greater in size among female students, all other
anthropometric dimensions were greater among
male students. This difference might be due to
musculoskeletal growth among male students in
this age range. The anthropometric measurements
obtained among high school students in the
present study were different from those in similar
studies performed on the same age range
participants. Accordingly, the mean height of male
and female high school students in Khorramabad
was greater in those from Hong Kong but lower in
those from the UK [18].

In one study, anthropometric indices of height,
weight, seating height, seating depth, and seating
width of 300 girls and boys aged 18-25 years in
southern Thailand were examined by Klamklay et
al. (2008). The results indicated a significant
difference in the weight, structure, and body

JOHE, Spring 2021; 10 (2)

dimensions of the subjects, which should be
considered for the design of school chairs [22].
Another study showed that the proportion of the
furniture dimensions in the schools to the
anthropometric dimensions of the students was not
optimal. Therefore, it is necessary to consider
anthropometric differences in designing a suitable
chair for students [23].

The available studies are applicable according to
their methodologies, i.e., applying their results to
the general Iranian population would have some
limitations. Therefore, it is necessary to be up-to-
dated with the existing anthropometric tables to
produce a comprehensive table for Iranian
anthropometric dimensions [24].

One of the limitations of this study is its large
volume of samples, thus coordinating with schools
in the study community and transporting the
measuring instruments and equipment.

Since the design starts and ends with humans, an
appropriate comprehensive database of human
anthropometric dimensions is recommended to be
created for the relevant designing activities. These
results may help design school furniture for Lor
students. This study can be conducted in other
Iranian ethnic and age groups to achieve a
complete bank of anthropometric dimensions
required by designers of various equipment.

Conclusion

This study shows that the anthropometric
dimensions of female students in middle school
are often larger than male students; also, in high
school, boys have larger anthropometric
dimensions. It is necessary to pay special attention
to students' age and education level in designing
school supplies, particularly desks and chairs.
Also, the designs should be targeted at specific
populations, given the considerable differences
between male and female students' body
dimensions. Since racial differences are an
important factor, designers need to pay attention to
anthropometric differences among various ethnic
groups.
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