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Short Communication 

Proportion of elementary school pupils' anthropometric characteristics with  

dimensions of classroom furniture in Isfahan, Iran 
 

Ehsanollah Habibi*a
, Zahra Asaadib, Seyed Mohsen Hosseinic 

 

Abstract 
BACKGROUND:  This study is aimed to examine the appropriacy of school furniture to Iranian pupils' anthropometric 
features. 

METHODS:  The participants in this cross-sectional study were 493 boys and 489 girls with the age-range of 7 to 12 years 
who were selected through a multistage random cluster sampling procedure. Age, weight, height, and anthropometric 
dimensions were determined. 

RESULTS: This study indicates that there is a significant difference between the minimum and maximum acceptable 
dimensions and those of the available furniture (p < 0.001). 

CONCLUSIONS: In designing suitable furniture for pupils the anthropometric differences of age and gender must be tak-
en into account. 
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esigning suitable and comfortable 
workstation that helps increasing effi-
ciency of work force establishes the 

principal philosophy of ergonomics. It is im-
portant that the design of workstation be 
physically and psychologically proportionate 
to users.1 In fact, school is a working environ-
ment of billions of students which has not am-
ply been considered by ergonomics research-
ers.2 At school, students spend most of their 
time in class and in a sedentary position.3-5 

 Anthropometric sizes of students are an 
important factor that should be considered in 
designing school furniture.6,7 Some studies 
have confirmed the lack of conformity between 
anthropometric sizes of students and dimen-
sions of used furniture. Moreover, the number 
of students suffering from musculoskeletal 
disorders is increasing.8 Headache, ache in 

neck and shoulder muscles, decrease in con-
centration, lack of spirit, and tiredness of eyes 
are very common among students and these 
problems are increasing.4,9-12 
 In Iran, some studies have been done in 
Mazandaran and Qazvin provinces in order to 
measure students' body dimensions and con-
sequently design suitable furniture considering 
available anthropometric differences in age 
and sex.13-15 

Methods 
This cross-sectional study was carried out from 
2008 to 2009 and 982 pupils including 489 girls 
(49.7%) and 493 boys (50%), aging 7 to 12 years 
old from 38 different primary schools from 5 
educational area in Isfahan, Iran were selected 
by a multistage cluster sampling procedure. 
Their height, weight, age, and necessary an-
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thropometric dimensions (shoulders height, 
height of elbow support, knee height and pop-
liteal height, buttock-popliteal length and hip 
breadth) were measured on the basis of standard 
body postures and in a static sedentary position, 
with uniform clothes, and without shoes. 
 Different kinds of the available furniture in 
schools were studied and it was found that 
two old (Figure 1) and new (Figure 2) designs 
are in use in schools.  
 Old design includes furniture connected to 
each other for three pupils in three different siz-
es. The first size is for first graders, the second 
size is for second to fourth graders and the 
third size is for fifth-graders. 
 

 
 

 

 

 

 
 

 

 

Figure 1. A sample of old 
designs of available fur-
niture for schools 

 
 New design includes furniture which is se-
parated from each other which two pupils use 
a common desk and have two different sizes. 
The First size is for the first to fourth-grade 
pupils and the second size is for the fifth-grade 
pupils. Sizes of the seat height, the seat depth, 
the seat width, desk height, underneath desk 

height, slope of the seat and slope of the desk 
backrest were specified (Table 1). 
 

 
Figure 2. A sample of new designs of furniture 

available for schools 

Results 
The present study measured 8 anthropometric 
dimensions. Table 2 shows descriptive and 
percentile values for the male and female stu-
dent dimensions. Anthropometric dimensions 
of students vary by gender and age. In other 
words, growth pattern differs by age and sex. 
According to the findings, until the age of 9, 
mean anthropometric dimensions of boys are 
greater than those of girls, but at the age of 9 to 
12, girls tend to be bigger than boys. For ex-
ample, in 8-year-old boys, the mean weight, 
stature, shoulder height, and hip breadth are 
equal to 26.5 kg, 127.3 cm, 42.7 cm and 24.2 cm, 
respectively, whereas in girls of the same age, 
these values are 25.2 kg, 125.3 cm, 42.3 cm and 
of 24.4 cm, respectively (Table 2).  

 
Table 1. Furniture characteristics (mean and standard deviation) 

 

 The seat 
height (cm) 

The seat 
depth (cm) 

The seat 
width (cm) 

Height of 
backrest 

(cm) 

Desk height 
(cm) 

Underneath 
desk height 

(cm) 

The seat 
slope 

(degree) 

Slope of 
desk  

backrest  
(degree) 

Size 1 35 (0.093) 21.6 (0.3) 30 (0.4) 36.9 (0.09) 68 (0.09) 50.6 (0.04) 0 90 

Size 2 41.8 (0.4) 24.1 (0.5) 40.1 (0.2) 28.8 (0.1) 69.3 (0.3) 55.3 (0.4) 0 90 Old design 

Size 3 43.4 (0.08) 24.4 (0.04) 36.6 (0.1) 28.1 (0.04) 69.1 (0.1) 54.4 (0.04) 0 90 

Size 1 36.5 (0.3) 34 (0.09) 36 (0.09) 37.7 (0.2) 66.6 (0.5) 53.5 (0.3) 0 90 
New design 

Size 2 40.3 (0.4) 37.4 (0.4) 37 (0.02) 39.2 (0.2) 69.2 (0.4) 55.5 (0.4) 0 90 
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Table 2. Mean and standard deviation and 95% percentiles for anthropometric dimensions of 
male and female students (G: girls; B: boys) 

 

 Regarding the seat height in sizes 1, 2, 3 of 
the old design, the proportion rate with pupils 
is 15.8, 8.5 and 30.9 percent, respectively. Size 1 
and 2 of the new design are proportionate to 
43.4 and 59.2 percent of pupils. However, for 
83.7, 91.3 and 69.1 percent of pupils, the old 
design is higher than the acceptable extents, 
and the new design is higher for 52 and 36.6 
percent of pupils than the acceptable extents. 
In both designs, there is a significant difference 
between the acceptable minimum and maxi-
mum mean in comparison with the sizes used 
by pupils (p < 0.001). 
 In the old design, the proportion rate of the 
seat depth of used chairs with the studied 
sample in order of the size is just 7.9, 8 and 2.1 
percent and in the new design, it is 44.6 and 
62.8 percent. There is a significant difference 
between acceptable minimum and maximum 
mean of the seat depth in comparison to the 
mentioned sizes (p < 0.001).  
 Regarding the seat width, in the old design, 
the proportion rate of the chairs to the pupils 
in the order of size is 45.5, 10.2 and 51.8 per-
cent and in size 1 and 2 of the new design it is 
26 and 49.7. There is a significant difference 
between acceptable minimum and maximum 
mean of the hip breadth in comparison to the 
sizes used by the pupils except for the second 
size of the new design. As for the desk height, 
in the order of the three sizes, the old design is 
higher than the acceptable height for 100, 95.4 
and 74.3 percent of the pupils and the new de-

sign is proportionate to just 6.4 and 34.6 per-
cent of the pupils. There is a significant differ-
ence between acceptable minimum and maxi-
mum mean of the desk height in comparison to 
the sizes used in both designs (p < 0.001). 
 The seat slope in the two designs (old and 
new) is zero that is conforming to the Interna-
tional Standard Organization limit. In the old 
design (three sizes) angle of back rest is 90 de-
grees, that is smaller than the ISO recom-
mended limit but this angle in the new design 
(two sizes) is 100 degrees, which corresponds 
to the ISO recommended limit. More informa-
tion on this section is presented in tables 3 and 4.  

Discussion 
This study showed that there is no proportion 
between the measured anthropometric dimen-
sions and the available furniture dimensions. 
In the old design, seat height and the seat 
depth exceed the acceptable limits for most 
pupils. Among the measured dimensions, un-
derneath desk height in the two designs shows 
more proportion to the pupils which is caused 
by desk height that is more than acceptable 
extent for most of the pupils, whereas in size 
three of the old designs just 4.7 percent of pu-
pils in sitting position, are in contact with the 
desk and their feet do not move easily and in 
the new design, in order of size, this number is 
1.5 and 3.1 percent. Also too much height of 
the desk in the old design causes non-
conformity of backrest support height with 
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G  24.2 (5.4) 121 (5.9) 41.4 (2.9) 37.4 46.6 16.8 (1.9) 14.1 19.6 30.4 (2.4) 26.3 33.7 36.6 (2.5) 32.0 40.6 30.7 (3.2) 26.1 36.0 24.1 (3.2) 19.9 28.7 7  
B 24.6 (5.6) 122.9 (6.3) 41.8 (3.1) 36.9 46.4 17.1 (1.6) 14.4 20.1 31.3 (2.5) 26.9 35.9 37.3 (2.5) 32.6 42.1 31.4 (2.5) 27.2 34.7 24.1 (2.4) 20.3 28.4 
G 25.2 (5.1) 125.3 (6.9) 42.3 (3) 37.7 47.4 17.1 (1.9) 14.1 20.3 31.8 (2.5) 27.5 35.8 38.2 (2.7) 33.8 42.4 32.6 (3) 27.9 37.4 24.5 (2.4) 20.9 28.7 

8 
B 26.5 (5.8) 127.3 (6.3) 42.8 (2.7) 38.3 47.9 17.6 (2) 14.8 20.8 32.6 (2.3) 28.2 37.9 38.8 (2.7) 33.9 44.5 31.8 (2.5) 28.2 36.1 24.8 (2.7) 21.3 29.2 
G 29.8 (6) 131.7 (5.9) 44.8 (3) 39.7 49.8 18.4 (2) 14.9 21.6 34.1 (2.8) 29.2 38.4 40.6 (2.7) 36.0 45.0 34.6 (2.6) 30.3 39.2 26.2 (2.5) 22.3 30.4 

9 
B 29 (7.1) 131.2 (7) 44.3 (3.1) 39.5 49.7 18.2 (1.9) 15.3 21.8 34.3 (2.7) 29.5 39.9 40.2 (3) 35.1 44.6 33.2 (2.5) 29.2 37.7 25.3 (2.3) 22.1 30.0 
G 34 (7.8) 137.1 (7.5) 46.6 (3.3) 41.4  52.3 18.7 (2.1) 15.5 22.4 35.9 (3) 31.2 40.6 42.5 (3) 37.7 47.6 36.7 (2.5) 32.3 41.4 27.8 (2.7) 23.2 32.5 

10 
B 33.6 (9.6) 137.2 (7.6) 46.4 (3.4) 41.0 52.3 19 (1.9) 15.8 22.6 36.2 (2.9) 30.9 41.9 42.6 (3) 36.7 48.6 34.5 (2.8) 30.2 39.3 26.7 (2.9) 22.8 31.3 
G 37.7 (10.6) 143.5 (9) 49.1 (4.1) 43.1 55.3 19.8 (2.3) 15.5 22.4 38.1 (3.5) 33.8 42.5 44.7 (3.7) 39.5 50.1 38.2 (3.5) 33.4 43.7 28.7 (3.4) 23.9 34.3 

11 
B 37.3 (9.5) 142.0 (7.1) 48.0 (4.1) 42.1 54.4 19.1 (2.4) 15.7 22.8 37.7 (2.8) 32.1 43.6 44.0 (3.4) 38.2 44.3 36.2 (3) 31.4 36.2 27.6 (2.9) 23.2 32.6 
G 41.8 (9.7) 145.1 (6.4) 51.2 (3.5) 45.1 57.3 20.3 (2.8) 17.1 24.2 39.9 (2.7) 35.8 43.4 46.0 (3.1) 41.0 51.5 40.3 (3.1) 35.5 44.8 30.1 (2.8) 25.6 35.6 

12 
B 38.9 (11.4) 148.3 (7.3) 48.3 (3.6) 42.2 55.1 19.2 (2.2) 15.4 22.7 40.1 (3.3) 33.5 46 46.5 (4) 40.0 51.8 37.6 (3.4) 32.4 42.1 28.1 (3.6) 23.3 33.3 
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Table 3. The mean of minimum and maximum acceptable level in comparison with size, and 95% 
confidence interval, for old and new design of furniture 

 

Mean and SD T value P value Type of 
design 

Type 
of size  Acceptable 

minimum 
Acceptable 
maximum 

Size Acceptable 
minimum 

Acceptable 
maximum 

Acceptable 
minimum 

Acceptable 
maximum 

The seat 
height 28.6(2) 32.99(2.39) 35 -11.9 -43.1 0.001 0.001 

The seat 
depth 24.89(2.2) 30.8(2.7) 21.6 21.1 47.6 0.001 0.001 

The seat 
width 26.32(2.91) 31.1(3.44) 30 -17.8 4.59 0.001 0.001 

Height of 
backrest 25(1.76) 33.44(2.35) 36.9 -94.9 -20.8 0.001 0.001 

Desk height 45.68(2.9) 53.66(3.2) 68 -108.8 -62.8 0.001 0.001 

Size 1 

Underneath 
desk height 41.1(3.2) 49.6(2.5) 50.6 -4.12 -52.8 0.001 0.001 

The seat 
height 32.2(2.73) 37(3.1 41.8 84.97 -36.59 0.001 0.001 

The seat 
depth 27.88(2.5) 34.5(3.11) 24.1 36.54 81.1 0.001 0.001 

The seat 
width 29.24(3.31) 34.55(3.91) 40.1 -79.4 -34.3 0.001 0.001 

Height of 
backrest 27.34(2.24) 36.45(2.99) 28.8 -15.77 62 0.001 0.001 

Desk height 50.81(3.92) 59.62(4.47) 69.3 -114.32 -52.2 0.001 0.001 

Size 2 

Underneath 
desk height 45.57(3.3) 55.64(4.47) 55.3 -71 1.85 0.001 0.001 

The seat 
height 35.75(2.82) 41.1(3.2) 43.4 -37.3 -9.6 0.001 0.06 

The seat 
depth 30.78(2.79) 38(3.45) 24.4 31.57 54.7 0.001 0.001 

The seat 
width 31.73(3.4) 37.5(4.1) 36.6 -19.3 3 0.001 0.001 

Height of 
backrest 29.7(2.3) 39.6(3.1) 28.1 9.58 50.3 0.001 0.003 

Desk height 55.4(4.28) 65.2(4.7) 69.1 -43.93 -11.2 0.001 0.001 

Old de-
sign 

Size 3 

Underneath 
desk height 49.6(3.68) 61.26(4.7) 54.4 -17.9 20.1 0.001 0.001 

The seat 
height 31.31(3) 36(3.45) 36.5 -48.47 -3.92 0.001 0.001 

The seat 
depth 27.12(2.76) 33.56(3.42) 34 -69.85 -3.57 0.001 0.001 

The seat 
width 28.49(3.45) 33.67(4) 36 -61 -15.9 0.001 0.001 

Height of 
backrest 26.76(2.35) 35.68(3.13) 37.7 -130.87 -18 0.001 0.001 

Desk height 49.5(4.31) 58.12(4.94) 66.6 -111.36 -48.32 0.001 0.001 

Size 1 

Underneath 
desk height 44.45(3.67) 54.11(4.94) 53.5 -69.18 3.5 0.001 0.001 

The seat 
height 35.75(2.82) 41.12(3.25) 40.3 -22.27 3.49 0.001 0.001 

The seat 
depth 30.78(2.79) 38(3.45) 37.4 -32.74 2.76 0.001 0.001 

The seat 
width 31.73(3.48) 37.5(4.11) 37 -20.86 1.71 0.001 0.08 

Height of 
backrest 29.74(2.37) 39.66(3.17) 39.2 -54.89 2 0.001 0.04 

Desk height 55.47(4.28) 65.27(4.7) 69.2 -44.25 -11.53 0.001 0.001 

New 
design 

Size 2 

Underneath 
desk height 49.6(3.6) 61.26(4.7) 55.5 -22.11 16.92 0.001 0.001 
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Table 4. Percentages (%) of match, above maximum of acceptable level and below minimum of 
acceptable level for old and new design of furniture 

 
The seat 
height 

The seat 
depth 

The seat 
width 

Height of 
backrest 

Desk 
height 

Underneath 
desk height 

Above maximum 
acceptable level 

83.7 0 42.1 90.6 100 57.9 

Match 15.8 7.9 45.5 9.4 0 42.1 

Size 1 

Below minimum 
acceptable level 

0.5 92.1 12.4 0 0 0 

Above maximum 
acceptable level 

91.3 0 89.3 0 95.4 50.1 

Match 8.5 8 10.2 74.2 4.6 49.9 

Size 2 

Below minimum 
acceptable level 

0.2 92 0.5 25.8 0 0 

Above maximum 
acceptable level 

69.1 0 40.3 0 74.3 10 

Match 30.9 2.1 51.8 26.7 25.7 83.2 

Old design 

Size 3 

Below minimum 
acceptable level 

0.5 97.9 7.9 73.3 0 4.7 

Above maximum 
acceptable level 

52 54.2 70.9 68.5 93.6 45 

Match 43.4 44.6 26 31.4 6.4 53.5 

Size 1 

Below minimum 
acceptable level 

4.7 1.1 3 0.1 0 1.5 

Above maximum 
acceptable level 

36.6 35.1 43 36.6 65.4 11.5 

Match 59.2 62.8 49.7 63.4 34.6 85.3 

New 
design 

Size 2 

Below minimum 
acceptable level 

4.2 2.1 6.3 0 0 3.1 

 
pupils, so that in size one and two of this de-
sign, 90.6 and 95.4 percent of pupils have to 
use a backrest higher than the acceptable 
height. In this design, back desk is a backrest 
for the front desk. In the old design, chair's 
backrest angle is 90 degrees, but in the new 
design, it has increased to 100 degrees. With 
backrest angle increasing, the pressure on back 
muscles decreases and leaning to a backrest 
causes distributing the weight of upper part of 
the body to the backrest and decreases tensions 
from back and spinal column.16 While the seat 
width should conform to students' hip 
breadth, this study showed that in the old de-
sign, in the order of size, 12.4, 0.5 and 7.9 per-
cent of pupils sit next to each other in a 
pressed position and their activity range is lim-
ited. 
 Compared to old design, in the new design 
of the available furniture, the conformity rate 
has relatively improved in all dimensions ex-
cept the desk height. In this design, the desk 
height for 93.6 and 66.4 percent of pupils is 

higher than the acceptable height. Regarding 
the obtained results, the seat height is higher 
than the acceptable height and causes addi-
tional pressure on below areas of legs. How-
ever, because many of the pupils' desks' heights 
are more than the acceptable height, they have 
to sit on the edge of the bench to easily access 
the desk surface while reading and writing, so 
they miss the chair backrest and raise their 
shoulders from the comfort position which 
causes discomfort and pain in shoulders and 
the neck.17  
 Minimum and maximum calculated dimen-
sions of the furniture increase by age for bot 
sexes. The results of Saarni et al study con-
ducted in 2007 which was done on 74 Ameri-
can students whose age were between 11 and 
13 years old, showed that less than 20 percent 
of students were proportionate to the used 
furniture dimensions. The seat and desk were 
too high and chairs were also too deep and on-
ly the space under the desk didn't cause prob-
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lems for most students which confirm the re-
sults of this study.18 

Conclusions 
Generally, in the study of the two designs (old 
and new) of the available furniture, it was re-
vealed that desk height and seat height were 
higher than the acceptable height for most pu-
pils, whereas seat depth in the old design was 
short for most pupils. The new design also 

conforms to users only in some dimensions, 
and in less than 20 percent of the studied 
schools, this design (new) of furniture was 
used. 
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