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and reduce the risk of such disorders. The present study aimed at investigating the
anthropometric compatibility of workstations in a sewing company and its
relationship with working postures.

Methods: This cross-sectional study was conducted in a sewing company
located in Hamadan province, Iran. Working postures were assessed in standing and
sitting workstations using REBA and NERPA techniques, respectively.
Anthropometric dimensions were measured in accordance with ISO 7250 and
anthropometric compatibility with workstation was investigated. Mann-Whitney
test was used for assessing the relationship between anthropometric compatibility
and working posture.

Results: A total of 205 employees with a mean age of 31.29 years participated
in this study. Working postures were mostly in an unacceptable condition and the
need for ergonomic intervention was evident. In sitting workstation, there was no
significant relationship between working postures and anthropometric
compatibility in terms of seat depth, seat width, and backrest height. In contrast,
anthropometric compatibility with seat height and desk height were significantly
associated with working posture (P<0.05). In standing workstations, a significant
relationship was observed between anthropometric compatibility and desk height
(P<0.05).

Conclusion: Anthropometric incompatibility with workstation generally
deteriorated the working postures. However, anthropometric compatibility with seat
height and desk height were the ones with a significant relationship with working
posture. Therefore, for redesigning workstations the seat height and desk height
should be considered first.
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Extended Abstract

Introduction
Designing workstations in
anthropometric characteristics of employees can

accordance with

prevent awkward working postures and reduce the
risk of such disorders. The present study aimed at
investigating the anthropometric compatibility of
workstations in a sewing company and its
relationship with working postures.
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Figure 1. Posture of the operator in a standing and sitting position

Results

A total of 205 employees with a mean age of 31.29
years participated in this study. Working postures
were mostly in an unacceptable condition and the
need for ergonomic intervention was evident. In
sitting workstation, there was no significant
relationship between working postures and
anthropometric compatibility in terms of seat
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Methods

This cross-sectional study was conducted in a
sewing company located in Hamadan province,
Iran. Working postures were assessed in standing
and sitting workstations using REBA and NERPA
techniques, respectively. Anthropometric
dimensions were measured in accordance with ISO
7250 and anthropometric compatibility with
workstation was investigated. Mann-Whitney test
was used for assessing the relationship between
anthropometric compatibility and working posture.

depth, seat width, and backrest height. In contrast,
anthropometric compatibility with seat height and
desk height were significantly associated with

(P<0.05). In standing
significant relationship was

working  posture
workstations, a
observed between anthropometric compatibility
and desk height (P<0.05).
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Table 1. Relationships for determining whether or not there is a correlation between the anthropometric dimensions of individuals
and the dimensions of the workstation

Sitting workstations [10,11]

Seat height adjustment range (P + 2)cos (30) < SH < (P + 2)cos (5)
Seat width adjustment range 1.1H < SW < 1.3H

Seat depth adjustment range 0.80PB < SD < 0.99PB

Rear seat height adjustment 0.6S < B < 0.85

range

Sitting table height

< SiTH <
adjustment range E + [(P + 2) cos(30)] < SiTH < [(P + 2) cos(5) + (0.8517E) + (0.1483S)

Standing workstation [14]
Desk height adjustment
range

In these relationships, P is the hip height in the sitting position, S is the shoulder height in the sitting position, H is the
hip width (buttock), PB is the depth of the hip buttocks, E is the height of the elbow in the sitting position and EH is the
elbow height in the standing position. Also, SH is the seat height, BH is the rear seat height, SW is the seat seat width,
SD is the seat seat depth, SiTH is the sitting table height and STTH is the standing desk height (Figure 1).

EH-15<StTH<EH-10

Figure 2. Anthropometric dimensions and workstations investigated in the present study. A) Sitting workstation; B) Standing
workstation

Table 2. Anthropometric dimensions of individuals in sitting workstations (105 people)
Anthropometric

. . M SD Percentile 5 Percentile 95
dimensions

Rider height 44.51 3.50 41.21 49.00
Depth of capillary 44.30 6.25 36.22 53.01
The depth of the buttocks 52.03 4.51 35.05 61.70
Elbow height in sitting 22.40 3.56 17.81 28.00
position

Button width 34.72 6.46 25.25 44.23
Space of thighs 15.50 3.97 10.30 24.40
Shoulder height in sitting 56.58 7.22 48.00 64.70
position

Sitting height 82.65 8.17 62.20 93.00
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Table 3. Anthropometric dimensions of people in standing workstations (100 people)

Anthropometric dimensions Y| SD Percentile 5 Percentile 95
Coarse height 44.27 6.74 37.00 51.95
The hel,.ght of the knuckle 64.35 2.02 56.00 7295
protrusion

Elbow height 107.05 12.00 97.05 120.00
Shoulder height 140.00 14.86 128.05 12.95
Access limit in standing 71.69 8.52 63.00 80.00
position

Table 4. Relationship between workstation compliance and posture final score in seated workstations (Mann-Whitney test)
Posture Score

Dimensions of

workstation Compliance status (NERPA) P-value
Mean (SD)
The size of the back Not a match 20 (19%) 4.75 (£0.91)
of the chair 0.99
Not a match 85 (81%) 4.69 (£1.08)
Seat height Not a match 32 (30.5%) 4.37 (£1.23) 0.01
Not a match 73 (69.5%) 4.84 (£0.92) '
Seat width Not a match 41 (39%) 4.58 (+1.18) .
Not a match 64 (61%) 4.78 (+0.95) '
Seat depth Not a match 77 (73.3%) 4.64 (£1.01) 03
Not a match 28 (26.7%) 4.85 (+1.14) '
Desk height Not a match 17 (16.2%) 4.23 (£1.20) 0.05
Not a match 88 (83.8%) 4.79 (£0.99) '
Male 61 (58%) 4.68 (£0.97)
Gender 0.86
Female 44 (41%) 4.72 (£1.14)
Lightweight 6 (5.7%) 5.16 (£0.75)
Normal weight 49 (46.7%) 4.69 (+1.08)
BMI 0.70
Overweight 36 (34.3%) 4.72 (£0.97)
Fat 14 (13.3%) 4.50 (£1.22)
Less than 20 years 9 (8.6%) 4.33 (£1.00)
20 to 29 years 44 (41.9%) 4.84 (£1.09)
Age 0.38
30 to 39 years 33 (31.4%) 4.69 (+0.98)
Older than 40 years 19 (18.1%) 4.57 (£1.07)

Table 5. Relationship between workstation compliance and final posture score in standing workstations (Mann-Whitney test)

Dimensions of ) Posture Score (REBA)
(1) -
workstation Compliance status N (%) Mean (SD) P-value

. Not a match 19 (19%) 4.36(£1.64)

Desk height 0.01
esk el Not a match 81 (81%) 5.44(1.85)
Male 59 (59%) 5.32(x1.63)

Gend 0.57
ender Female A1 (41%) 5.12(2.14)

. . 0 +

BMI L1ghtwe1ght 6 (6%) 5.33(%£2.25) 0.66

Normal weight 47 (47%) 5.25(x1.96)
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Dimensions of

Compliance status

Posture Score (REBA) P-value

workstation
Overweight 34 (34%)
Fat 13 (13%)
Less than 20 years 9 (9%)
Age 20 to 29 years 41 (41%)
30 to 39 years 31 (31%)
Older than 40 years 19 (19%)

Standing Workstation (REBA Results)
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Figure 3. Ergonomic status of standing and sitting workstations (in NERPA method, scores 1 and 2 correspond to zero action level,
scores 3 and 4 correspond to action level one, scores 5 and 6 correspond to action level two and more scores correspond to level 2

In the REBA method, points 1 correspond to action level zero, points 2 and 3 correspond to action level one, points 4 to 7

correspond to action level two, and higher scores correspond to action level three.

Discussion

In seated workstations, anthropometric correlation
with chair height and desk correlation had a
significant relationship with postural scoring. Also,
in standing workstations, a significant relationship
was observed between anthropometric correlation
with desk height and postural work score. In
addition, anthropometric incompatibility with
workstations in all dimensions led to an increase in
the average postural work score.

The results of postural evaluation by NERPA and
RULA methods that the
conditions of individuals, whether in standing or
sitting workstations, are generally not favorable; as

showed working

the level of action required is two or more. These
results are consistent with the findings of Nagaraj
et al. [18] and Dianat et al. [6].

In this study, none of the postures examined had
zero action level (score one and two in NERPA
method and score one in REBA method). In this

19

respect, the results of the present study are similar
to the results of Ztiirk and Esin study [4].

In addition, the results of the present study
indicated that there is a significant relationship
between anthropometric compliance with the
workstation in terms of chair height and desk
height. The results of this study are consistent with
the results of Tondre et al. (2019) [20].

Conclusion

Anthropometric incompatibility with workstation
generally deteriorated the working postures.
However, anthropometric compatibility with seat
height and desk height were the ones with a
significant relationship with working posture.
Therefore, for redesigning workstations the seat
height and desk height should be considered first.
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