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Abstract
Objectives: This research was conducted as a cross-sectional descriptive study aimed at determining the existence of pain 
in the musculoskeletal system among office workers and the reasons for it. Material and Methods: The sample consisted 
of 528 office workers. Collection of data was achieved using a questionnaire prepared by the researchers in line with infor-
mation from the literature. Results: The male and female office workers most frequently complained of pain in the lower 
back (55.1%), neck (52.5%) and back (53%). It was seen that out of the variables relating to the work environment, those 
which had the most significant effect on muscular-skeletal system pain were sitting at the desk for a long time without 
a break, working sitting on a chair that supported only the lumbar area and the arms, having the computer mouse at a dis-
tance from the keyboard, having the head inclined at 45° when working, working holding both forearms above the level of 
the desk, not taking exercise in daily life, and having a moderate or extremely stressful workplace (p < 0.05). Conclusions: 
The conclusion has been reached in this study that in order for office workers not to suffer musculoskeletal system pain, it is 
very important that the working environment should be ergonomically arranged and that various measures should be taken 
to ensure healthy life behavior. Int J Occup Med Environ Health 2018;31(1):91 – 111
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important complaint of workers is acutely developing or 
chronically continuing pain. Other early symptoms are 
swelling, numbness, rash, weakness or restriction of move-
ment. Early recognition of the symptoms of work-relat-
ed MSD damage is important for reducing damage which 
may occur in the early stages and for providing prompt 
treatment [10,11].
The most important element for effective ergonomics in 
the prevention of disorders arising in the musculoskeletal 
system is arranging programs in workplaces. Such a pro-
gram should include keeping records of work-related ill-
nesses and work accidents, early identification and report-
ing of symptoms, systematic scanning of workers’ health 
and reporting of the results, implementing protective ser-
vices such as limitations on work and giving periodic train-
ing to workers, ensuring communication between work-
ers on every shift and workplace health teams, and not 
obstructing workers from reporting problems to health 
teams [12].
In the light of this information, this study was performed 
with the aim of determining the existence of and reasons 
for pain-related to the musculoskeletal system among of-
fice workers in the university and government organiza-
tions in the provincial capital of Zonguldak, and of pro-
viding a guide for training to be conducted on this topic.

MATERIAL AND METHODS
Type of study
The research was conducted as a cross-sectional and de-
scriptive study.

Population and sample of the study
The population of the study consisted of the 720 office 
workers employed between February and May 2014 in 
the offices of the university, National Education Ministry, 
Social Security Institution, law courts, police, municipal-
ity and tax offices of the provincial capital of Zonguldak 
province, Turkey.

INTRODUCTION
In industrially developed nations, disorders of the muscu-
loskeletal system are progressively increasing and are re-
sulting in significant costs. Work-related musculoskeletal 
disorders are defined as damage to or disease of muscles, 
nerves, tendons, joints, and cartilage or spinal discs result-
ing from risk factors in the working environment. Studies 
have shown that these diseases increase as the average age 
of the society rises [1].
In Turkey, musculoskeletal disorders (MSDs) are ran-
ked 3rd among disabilities at 9.9%, and these disorders 
are accepted legally as work-related diseases. Despite this, 
employees and employers have insufficient knowledge of 
the frequency of MSDs, risk factors, insurance payments 
for lost work, preventive training, and the effectiveness of 
ergonomic approaches [1–3]. In the case of MSDs, pain is 
a frequently observed symptom. Pain is a subjective expe-
rience, and determining its presence in working life and 
the factors which cause it is of great importance in taking 
the necessary corrective measures and in planning early 
treatment approaches [4,5].
Industrialized countries have recently seen a dramatic in-
crease in the frequency and cost of MSDs; the attention 
of employees, employers, the government, health care sys-
tems and insurance companies has been drawn to this top-
ic, and there has been an increase the number of studies  
on ergonomic programs and rehabilitation approaches ex-
amining risk factors, ergonomics education and ergonomic 
approaches. Awareness of protection and ergonomics has 
begun to rise and ergonomic education and ergonomic ap-
proaches are beginning to be applied in workplaces [6,7].
It is known that work-related MSDs arise in tendons, mu-
scles, nerves and other soft tissues from damage-causing 
enforced repeated actions, holding the body in an unsuit-
able position, a stressful working life, working for long pe-
riods without a break, and ergonomic inadequacies [8,9]. 
The early symptoms of MSDs may appear suddenly or 
they may emerge slowly over a long period. The most 
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and male office workers and pain complaints. Differences 
in pain complaints rates of female and male office workers 
were expressed as odds ratios (OR) and 95% confidence 
interval (CI). A statistical significance level of 0.05 was 
chosen.

RESULTS
The mean age of the office workers was 38.55±9.79 years 
old; 34.4% of female and 35.3% of male were be-
tween 32 and 42 years old, majority of them were mar-
ried; 40.4% of female and 34.9% of male worked in the 
university, and majority of female and male had been 
working for 1–5 years. It may be seen in the same table 
that 58.5% of the female office workers had a normal body 
mass index while 51.2% of male were overweight, and that 
a half of female (50.7%) and male (48.4%) did not take 
exercise in their daily lives (Table 1).
The mean time spent continuously standing by the of-
fice workers was 1.88±1.16 h, and the time spent sitting 
was 4.64±2.21 h (43.7% of female and 46.9% of male 
took 2 or 3 breaks a day). It was found that most of the 
female and male office workers did not perform any ex-
ercise in the workplace, a half of female (58.1%) and 
male (55.8%) rarely lifted heavy weights. Furthermore, 
female and male office workers stated that they experi-
enced difficulties while working and they were not the 
majority who did not have recurrent hard activity in the 
workplace and they stated that their work was moderately 
stressful (Table 1).
It may be seen from the Table 1 that 66.3% of female and 
65.1% of male workers worked at their desks with their 
upper backs in a bent position; most of female (72.6%) 
and male (67.8%) kept both arms above the level of the 
desk, and one third of female (35.9%) and 40.3% of male 
kept both legs bent. The same table shows that most of 
the office workers kept their computers directly oppo-
site themselves, and that their computer mouse (90% of 
female, 87.6% of male) was kept close to the keyboard. 

In determining the research sample, it was intended to 
reach the whole population by applying the calculation 
method. The sample was formed from 528 office workers 
who could speak, understand and write Turkish, had no 
communication problems, worked at a desk, were not on 
leave or sick when the research was conducted, and took 
part voluntarily in the study. The rate of participation in 
the study was found to be 73.3%.

Collection of data
Collection of data was achieved using a questionnaire 
prepared by the researchers in line with information from 
the literature [13–16]. This questionnaire contained ques-
tions on the demographic data of the workers, whether 
they took exercise, the length of time they stood or sat 
continuously, the number of breaks they took, whether 
they performed heavy lifting while working, problems 
which they faced at work and stress levels, the position 
of their body, computer and computer mouse, the type of 
a chair they used, and the existence and characteristics of 
problems with the musculoskeletal system.
Before starting the study, written permission was obtained 
from the organizations where it was to be conducted, and 
informed oral consent was obtained from the participants. 
Data collection was performed by the researchers during 
working hours between February and May 2014 by going 
to the organizations which had been determined. Informa-
tion was given to the participants concerning the research. 
The questionnaires were distributed and took approxi-
mately 15 min to complete, and were collected back the 
same day.

Data evaluation
Data evaluation was performed by the SPSS 18.0 program 
using such descriptive statistical instruments as numbers, 
percentages, arithmetic means and standard deviations. 
Multiple-linear regression analyses were conducted to as-
sess the relationship between the characteristics of female 
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Table 1. Characteristics of respondents in the study aimed at determining the existence of pain in the musculoskeletal system 
among office workers 

Variable

Respondents
(N = 528)

[n (%)]
females

(N = 270)
males

(N = 258)

Age (M±SD = 38.55±9.79)
21–31 years 79 (29.3) 76 (29.5)
32–42 years 93 (34.4) 91 (35.3)
43–53 years 83 (30.7) 62 (24.0)
≥ 54 years 15 (5.6) 29 (11.2)

Marital status
married 178 (65.9) 196 (76.0)
unmarried 92 (34.1) 62 (24.0)

Workplace
university 109 (40.4) 90 (34.9)
education ministry 19 (7.0) 28 (10.9)
social security institution 31 (11.5) 9 (3.5)
law court 30 (11.1) 29 (11.2)
police 16 (5.9) 45 (17.4)
municipality 29 (10.7) 31 (12.0)
tax office 36 (13.3) 26 (10.1)

Work experience
1–5 years 72 (26.7) 85 (32.9)
6–10 years 68 (25.2) 53 (20.5)
11–15 years 34 (12.6) 30 (11.6)
16–20 years 36 (13.3) 34 (13.2)
≥ 21 years 60 (22.2) 56 (21.7)

Body mass index (BMI) (M±SD = 25.44±3.85)
underweight (0–18.4) 5 (1.9) 2 (0.8)
normal (18.5–24.9) 158 (58.5) 85 (32.9)
overweight (25–29.9) 78 (28.9) 132 (51.2)
obese (30–39.9) 29 (10.7) 39 (15.1)

Exercise in daily life
none 137 (50.7) 125 (48.4)
regular 29 (10.7) 19 (7.4)
irregular 104 (38.5) 114 (44.2)
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Variable

Respondents
(N = 528)

[n (%)]
females

(N = 270)
males

(N = 258)

Time spent standing in workplace (M±SD = 1.88±1.16)
0 h 21 (7.8) 21 (8.1)
1–2 h 194 (71.9) 166 (64.3)
3–4 h 52 (19.3) 65 (25.2)
≥ 5 h 3 (1.1) 6 (2.3)

Time spent continuously sitting in workplace 
(M±SD = 4.64±2.21)
1–3 h 79 (29.3) 91 (35.3)
4–6 h 110 (40.7) 122 (47.3)
7–12 h 81 (30.0) 45 (17.4)

Breaks taken in workplace
1 break 83 (30.7) 56 (21.7)
2–3 breaks 118 (43.7) 121 (46.9)
≥ 4 breaks 69 (25.6) 81 (31.4)

Exercise in workplace
none 222 (82.2) 193 (74.8)
regular 6 (2.2) 10 (3.9)
irregular 42 (15.6) 55 (21.3)

Lifting heavy objects in workplace
never 77 (28.5) 81 (31.4)
rarely 157 (58.1) 144 (55.8)
often 17 (6.3) 15 (5.8)
usually 17 (6.3) 16 (6.2)
all the time 2 (0.7) 2 (0.8)

Experiencing difficulties while working
yes 192 (71.1) 168 (65.1)
no 78 (28.9) 90 (34.9)

Stress level of work
not stressful 32 (11.9) 38 (14.7)
moderately stressful 148 (54.8) 133 (51.6)
very stressful 90 (33.3) 87 (33.7)

Table 1. Characteristics of respondents in the study aimed at determining the existence of pain in the musculoskeletal system 
among office workers – cont.
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Variable

Respondents
(N = 528)

[n (%)]
females

(N = 270)
males

(N = 258)
Recurrent hard activity

yes 73 (27.0) 56 (21.7)
no 197 (73.0) 202 (78.3)

Head position when working at desk
free 89 (33.3) 132 (51.2)
45° bent sideways 85 (31.5) 49 (19.0)
leaning forward 86 (31.9) 74 (28.7)
30° bent sideways 10 (3.7) 3 (1.2)

Upper back position when working at desk
straight 74 (27.4) 71 (27.5)
bent 179 (66.3) 168 (65.1)
other 17 (6.3) 19 (7.4)

Arm position when working at desk
both forearms above the level of the desk 196 (72.6) 175 (67.8)
forearms at the level of the desk 28 (10.4) 21 (8.1)
one forearm above the level of the desk 46 (17.0) 62 (24.0)

Leg position when working at desk
straight, with both legs at the same level
one leg over the other

80 (29.6) 84 (32.6)

legs bent 80 (29.6) 48 (18.6)
feet parallel to the ground and thighs 97 (35.9) 104 (40.3)
supported 13 (4.8) 22 (8.5)

Computer position when working at desk
exactly in front 184 (68.1) 204 (79.1)
at 90° to the side 8 (3.0) 5 (1.9)
at 30° to the side 78 (28.9) 49 (19.0)

Position of computer mouse when working at desk
near the keyboard 243 (90.0) 226 (87.6)
distant from the keyboard 27 (10.0) 32 (12.4)

Type of chair when working at desk
stool 21 (7.8) 9 (3.5)
chair supporting the head, upper and lower back, and arms 73 (27.0) 49 (19.0)
chair supporting the lower back 53 (19.6) 60 (23.3)
chair supporting the lower back and the arms 123 (45.6) 140 (54.3)

M – mean; SD – standard deviation.

Table 1. Characteristics of respondents in the study aimed at determining the existence of pain in the musculoskeletal system 
among office workers – cont.
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significantly associated with recurrent hard activity in the 
workplace (p = 0.000). In the multiple-regression analy-
ses among female office workers, there was no significant 
association between other characteristics and lower back 
pain complaints (p > 0.05) (Table 3). In the same table, 
factors such as recurrent hard activity in the workplace, 
exercise in the workplace, lifting heavy objects in the 
workplace and the position of a mouse when working at 
a desk were found to be independently associated with the 
prevalence of lower back pain among male office work-
ers (p < 0.05). In the multiple-regression analyses among 
male office workers, there was no significant association 
between other characteristics and lower back pain com-
plaints (p > 0.05) (Table 3).
A multivariate analysis found that neck pain complaints 
were significantly associated with marital status, time 
spent continuously sitting in the workplace, the number 
of breaks taken in the workplace of female office work-
ers (p < 0.05). Neck pain was significantly associated 
with recurrent hard activity in the workplace of male of-

Approximately a half of the female office workers 
(45.6%) and a half of male (54.3%) sat on a chair which 
supported the lower back and the arms when working  
(Table 1).
The rate of pain complaints among female office work-
ers for lower back (OR = 0.64, 95% CI: 0.45–0.91), 
neck (OR = 0.45, 95% CI: 0.32–0.64), upper back 
(OR = 0.45, 95% CI: 0.31–0.63), shoulder (OR = 0.44, 
95% CI: 0.31–0.64), foot (OR = 0.55, 95% CI: 0.38–0.80), 
arm (OR = 0.52, 95% CI: 0.35–0.78) and wrist (OR = 0.46, 
95% CI: 0.30–0.68) was significantly higher than in the 
case of male officer workers (p < 0.05) (Table 2).
It was established that the most frequently experi-
enced pain among the office workers was lower back 
pain (55.1%) and upper back pain (53%); lower and 
upper back and neck pain had mostly been experienced 
for 12 months or more, and most stated that they had not 
received treatment.
Analyses of the association between lower back pain and 
a female office worker revealed that lower back pain was 

Table 2. Pain in the musculoskeletal system reported by the office workers

Pain localization

Respondents
(N = 528)

[n (%)] ORb 95% CI p
femalesa

(N = 270)
males

(N = 258)

Lower back 163 (60.4) 128 (49.6) 0.64 0.45–0.91 0.013*
Neck 167 (61.9) 110 (42.6) 0.45 0.32–0.64 0.000*
Upper back 169 (62.6) 111 (43.0) 0.45 0.31–0.63 0.000*
Shoulder 135 (50.0) 80 (31.0) 0.44 0.31–0.64 0.000*
Foot 123 (45.6) 96 (37.2) 0.55 0.38–0.80 0.002*
Leg 107 (39.6) 69 (26.7) 0.70 0.50–1.00 0.052
Arm 89 (33.0) 53 (20.5) 0.52 0.35–0.78 0.001*
Wrist 91 (33.7) 49 (19.0) 0.46 0.30–0.68 0.000*

OR – odds ratio; CI – confidence interval.
a The reference group.
b Odds ratios for pain complaints.
* p < 0.05.
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experience and recurrent hard activity in the workplace 
had the negative association with foot pain complaints for 
male office workers (p < 0.05) (Table 8).
According to the Table 9, only the position of a mouse at 
a desk was associated with arm pain for male (p < 0.05). 
Factors related to work were associated with arm pain for 
female (p < 0.05).
Workplace and arm position when working at a desk were 
the association with wrist pain complaints for female of-
fice workers (p < 0.05). Individual characteristics such 
as exercise in daily life and BMI group were the associa-
tion with wrist pain complaints for male office workers 
(p < 0.05) (Table 10).

DISCUSSION
This cross-sectional descriptive study found a high occur-
rence of problems with pain of the musculoskeletal sys-
tem among office workers employed at 9 different insti-
tutions in the city of Zonguldak. It is also determined by 
the International Organization for Standardization (ISO) 
standards. The ISO 9241 is a multi-part standard cover-
ing ergonomics of human-computer interaction. Worksta-
tions that meet ISO 9241 Part 5 Workstation layout and 
postural requirements will generally satisfy this design 
requirement [17]. The ISO 9241 Part 6 Environmental re-
quirements specify the ergonomics requirements for the 
visual display terminal working environment that will pro-
vide the user with comfortable, safe and productive work-
ing conditions. It covers the visual, acoustic and thermal 
environments [17].
The objective is to provide a working environment that 
should facilitate efficient operation of the visual display ter-
minal and provide the user with comfortable working condi-
tions. Population data should be used in determining the er-
gonomic requirements. Anthropometric measurements of 
population data will vary according to age and gender [17].
The most frequently encountered complaints, varying be-
tween 50 and 55%, were pain in the lower back, upper back 

fice workers (p < 0.05). In the multiple-regression analy-
ses among female and male office workers, there was no 
significant association between other characteristics and 
neck pain complaints (p > 0.05) (Table 4).
In the multiple-regression, marital status and recurrent 
hard activity in the workplace had the positive association 
with upper back pain complaints of female office work-
ers (p < 0.05). However, arm position at a desk had nega-
tive association with upper back pain complains of fe-
male (p < 0.05). In the same table, upper back pain com-
plaints were significantly associated with exercise in the 
workplace and the head position when working at a desk 
of male office workers (p < 0.05) (Table 5).
The position of a mouse at a desk and the type of a chair 
were associated with shoulder pain for female (p < 0.05). 
Workplace and experiencing difficulties while working 
were associated with shoulder pain for male (p < 0.05). 
Other predictors were not associated with shoulder pain for 
both female and male office workers (p > 0.05) (Table 6).
The body mass index (BMI) group, time spent continu-
ously sitting in the workplace and stress level of work had 
the positive association with leg pain complaints of female 
office workers (p < 0.05). The type of a chair had negative 
association with leg pain complaints of female (p < 0.05). 
On the other hand, leg pain complaints were significantly 
negatively associated with workplace and positively associ-
ated with experiencing difficulties while working for male 
office workers (p < 0.05) (Table 7).
Analyses of the association between foot pain and female 
office worker revealed that foot pain was significantly as-
sociated with numerous predictors such as exercise in dai-
ly life, working experience, time spent continuously sitting 
in the workplace, recurrent hard activity in the workplace 
and arm position when working at a desk for female office 
workers (p < 0.05). For male workers, age group, lifting 
heavy objects in the workplace and head position when 
working at a desk had the negative association with foot 
pain complaints (p < 0.05). In the same table, working 

https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/Standardization
https://en.wikipedia.org/wiki/Ergonomics
https://en.wikipedia.org/wiki/Human-computer_interaction


O R I G I N A L  P A P E R         S. CELI
.
K ET AL.

IJOMEH 2018;31(1)100

Ta
bl

e 4
. M

ul
tip

le 
re

gr
es

sio
n 

an
aly

sis
 fo

r p
re

di
cti

ng
 th

e r
ela

tio
n 

be
tw

ee
n 

ch
ar

ac
te

ris
tic

s o
f f

em
ale

 an
d 

m
ale

 o
ffi

ce
 w

or
ke

rs 
an

d 
ne

ck
 p

ain
 co

m
pl

ain
ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s (
m

ar
rie

d)
0.1

80
0.0

7
0.1

7
0.0

4–
0.3

2
0.0

11
*

–0
.13

0.0
8

–0
.11

–0
.30

–0
.02

0.0
95

Ex
er

cis
e o

n 
da

ily
 li

fe
0.0

13
0.0

3
0.0

2
–0

.05
–0

.07
0.6

83
0.0

3
0.0

3
0.0

6
–0

.03
–0

.09
0.3

34
Bo

dy
 m

as
s i

nd
ex

 (B
M

I) 
–0

.00
0

0.0
4

–0
.01

–0
.09

–0
.08

0.8
86

–0
.01

0.0
4

–0
.01

–0
.10

–0
.07

0.8
00

Ag
e 

–0
.02

0
0.0

5
–0

.05
–0

.13
–0

.07
0.5

99
–0

.09
0.0

5
–0

.18
–0

.19
–0

.00
0.0

72
W

or
ki

ng
 ex

pe
rie

nc
e

0.0
00

0.0
3

0.0
0

–0
.06

–0
.06

0.9
93

0.0
3

0.0
3

0.1
1

–0
.02

–0
.10

0.2
66

Ti
m

e s
pe

nt
 st

an
di

ng
 in

 w
or

kp
lac

e
0.0

70
0.0

6
0.0

8
–0

.04
–0

.19
0.2

19
0.0

8
0.0

5
0.1

1
–0

.01
–0

.19
0.1

00
Ti

m
e s

pe
nt

 co
nt

in
uo

us
ly 

sit
tin

g i
n 

wo
rk

pl
ac

e
–0

.11
0

0.0
4

–0
.18

–0
.20

–(
–0

.02
)

0.0
09

*
0.0

4
0.0

4
0.0

6
–0

.04
–0

.13
0.3

52
W

or
kp

lac
e

0.0
00

0.0
1

0.0
4

–0
.01

–0
.02

0.5
67

–0
.00

0.0
1

–0
.06

–0
.02

–0
.01

0.4
21

Re
cu

rre
nt

 h
ar

d 
ac

tiv
ity

 in
 w

or
kp

lac
e

0.0
90

0.0
7

0.0
8

–0
.04

–0
.23

0.1
73

0.3
0

0.0
8

0.2
5

0.1
4–

0.4
5

0.0
00

*
Nu

m
be

r o
f b

re
ak

s t
ak

en
 in

 w
or

kp
lac

e
–0

.07
0

0.0
3

–0
.13

–0
.15

–(
–0

.00
)

0.0
30

*
–0

.06
0.0

3
–0

.10
–0

.13
–0

.01
0.0

98
Ex

er
cis

e i
n 

wo
rk

pl
ac

e
0.0

50
0.0

4
0.0

8
–0

.03
–0

.13
0.2

07
0.0

5
0.0

3
0.0

9
–0

.01
–0

.13
0.1

28
Li

fti
ng

 h
ea

vy
 o

bj
ec

ts 
in

 w
or

kp
lac

e
–0

.05
0

0.0
3

–0
.08

–0
.12

–0
.02

0.2
03

–0
.03

0.0
4

–0
.04

–0
.11

–0
.05

0.4
74

St
re

ss 
lev

el 
of

 w
or

k
0.0

20
0.0

5
0.0

3
–0

.07
–0

.12
0.5

80
–0

.00
0.0

4
–0

.01
–0

.10
–0

.08
0.8

79
Ex

pe
rie

nc
in

g d
iffi

cu
lti

es
 w

hi
le 

wo
rk

in
g

–0
.03

0
0.0

7
–0

.03
–0

.18
–0

.10
0.5

93
0.0

7
0.0

6
0.0

7
–0

.05
–0

.21
0.2

56
H

ea
d 

po
sit

io
n 

wh
en

 w
or

ki
ng

 at
 d

es
k

0.0
00

0.0
3

0.0
1

–0
.05

–0
.07

0.8
58

–0
.01

0.0
3

–0
.02

–0
.08

–0
.05

0.7
46

Ar
m

 p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
40

0.0
4

0.0
6

–0
.04

–0
.11

0.3
28

0.0
1

0.0
3

0.0
1

–0
.06

–0
.08

0.7
81

Le
g p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
0.0

00
0.0

3
0.0

0
–0

.06
–0

.07
0.8

85
0.0

2
0.0

3
0.0

4
–0

.04
–0

.08
0.5

05
U

pp
er

 b
ac

k p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
20

0.0
5

0.0
2

0.1
3–

0.8
5

0.6
93

–0
.03

0.0
5

–0
.04

–0
.14

–0
.07

0.5
24

Co
m

pu
te

r p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.02

0
0.0

3
–0

.05
0.0

3–
0.8

0
0.4

00
–0

.07
0.0

4
–0

.11
–0

.15
–0

.01
0.0

92
Po

sit
io

n 
of

 m
ou

se
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.16
0

0.1
0

–0
.10

0.0
4–

0.7
9

0.1
29

0.0
9

0.0
9

0.0
6

–0
.09

–0
.28

0.3
28

Ty
pe

 o
f c

ha
ir 

wh
en

 w
or

ki
ng

 at
 d

es
k

–0
.04

0
0.0

3
–0

.09
0.0

2–
0.5

5
0.2

39
0.0

4
0.0

4
0.0

8
–0

.03
–0

.13
0.2

46

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



MUSCULOSKELETAL SYSTEM PAIN AMONG OFFICE WORKERS        O R I G I N A L  P A P E R

IJOMEH 2018;31(1) 101

Ta
bl

e 5
. M

ul
tip

le 
re

gr
es

sio
n 

an
aly

sis
 fo

r p
re

di
cti

ng
 th

e r
ela

tio
n 

be
tw

ee
n 

ch
ar

ac
te

ris
tic

s o
f t

he
 o

ffi
ce

 w
or

ke
rs 

an
d 

up
pe

r b
ac

k p
ain

 co
m

pl
ain

ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s
0.2

3
0.0

6
0.2

2
0.0

9–
0.3

6
0.0

01
*

0.1
1

0.0
8

0.1
0

–0
.04

–0
.27

0.1
54

Ex
er

cis
e o

n 
da

ily
 li

fe
–0

.01
0.0

3
–0

.03
–0

.07
–0

.04
0.5

72
–0

.03
0.0

3
–0

.06
–0

.09
–0

.03
0.3

20
Bo

dy
 m

as
s i

nd
ex

 (B
M

I) 
0.0

1
0.0

4
0.0

2
–0

.07
–0

.10
0.7

54
–0

.07
0.0

4
–0

.11
–0

.16
–0

.01
0.0

83
Ag

e 
–0

.07
0.0

5
–0

.14
–0

.18
–0

.02
0.1

37
–0

.03
0.0

5
–0

.07
–0

.13
–0

.06
0.4

64
W

or
ki

ng
 ex

pe
rie

nc
e

0.0
4

0.0
3

0.1
4

–0
.02

–0
.11

0.1
79

0.0
4

0.0
3

0.1
3

–0
.02

–0
.10

0.1
76

Ti
m

e s
pe

nt
 st

an
di

ng
 in

 w
or

kp
lac

e
–0

.06
0.0

5
–0

.07
–0

.17
–0

.05
0.2

76
0.0

8
0.0

5
0.1

0
–0

.01
–0

.19
0.1

07
Ti

m
e s

pe
nt

 co
nt

in
uo

us
ly 

sit
tin

g i
n 

wo
rk

pl
ac

e
–0

.00
0.0

4
–0

.01
–0

.09
–0

.07
0.8

25
0.0

6
0.0

4
0.0

8
–0

.03
–0

.15
0.1

95
W

or
kp

lac
e

0.0
0

0.0
1

0.0
4

–0
.01

–0
.02

0.5
57

–0
.00

0.0
1

–0
.03

–0
.02

–0
.01

0.6
29

Re
cu

rre
nt

 h
ar

d 
ac

tiv
ity

 in
 w

or
kp

lac
e

0.3
6

0.0
6

0.3
3

0.2
3–

0.5
0

0.0
00

*
0.1

3
0.0

7
0.1

1
–0

.02
–0

.28
0.0

94
Nu

m
be

r o
f b

re
ak

s t
ak

en
 in

 w
or

kp
lac

e
0.0

5
0.0

3
0.0

9
–0

.01
–0

.12
0.1

42
0.0

0
0.0

3
0.0

0
–0

.06
–0

.07
0.9

66
Ex

er
cis

e i
n 

wo
rk

pl
ac

e
0.0

5
0.0

4
0.0

8
–0

.02
–0

.13
0.1

61
0.1

1
0.0

3
0.1

9
0.0

4–
0.1

8
0.0

02
*

Li
fti

ng
 h

ea
vy

 o
bj

ec
ts 

in
 w

or
kp

lac
e

0.0
0

0.0
3

0.0
0

–0
.07

–0
.07

0.9
51

–0
.02

0.0
4

–0
.03

–0
.10

–0
.05

0.5
92

St
re

ss 
lev

el 
of

 w
or

k
–0

.04
0.0

4
–0

.06
–0

.13
–0

.04
0.3

39
–0

.08
0.0

4
–0

.11
–0

.17
–0

.01
0.0

91
Ex

pe
rie

nc
in

g d
iffi

cu
lti

es
 w

hi
le 

wo
rk

in
g

–0
.00

0.0
7

–0
.00

–0
.14

–0
.13

0.9
60

–0
.00

0.0
6

–0
.00

–0
.13

–0
.12

0.9
46

H
ea

d 
po

sit
io

n 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.0

5
0.0

3
0.0

9
–0

.01
–0

.11
0.1

13
–0

.07
0.0

3
–0

.13
–0

.14
–(

–0
.00

)
0.0

30
*

Ar
m

 p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.10

0.0
3

–0
.15

–0
.17

–(
–0

.02
)

0.0
11

*
–0

.02
0.0

3
–0

.03
–0

.09
–0

.05
0.5

79
Le

g p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.00

0.0
3

–0
.00

–0
.06

–0
.06

0.8
91

0.0
4

0.0
3

0.0
8

–0
.01

–0
.10

0.1
80

U
pp

er
 b

ac
k p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.01
0.0

5
–0

.01
–0

.12
–0

.09
0.7

57
–0

.02
0.0

5
–0

.03
–0

.13
–0

.07
0.6

01
Co

m
pu

te
r p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.00
0.0

3
–0

.00
–0

.06
–0

.06
0.9

41
–0

.00
0.0

4
–0

.00
–0

.08
–0

.07
0.8

93
Po

sit
io

n 
of

 m
ou

se
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.03
0.1

0
–0

.02
–0

.23
–0

.16
0.7

49
–0

.22
0.0

9
–0

.14
–0

.40
–(

–0
.03

)
0.0

19
*

Ty
pe

 o
f c

ha
ir 

wh
en

 w
or

ki
ng

 at
 d

es
k

0.0
3

0.0
3

0.0
7

–0
.03

–0
.10

0.3
42

0.0
7

0.0
4

0.1
3

–0
.00

–0
.15

0.0
68

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



O R I G I N A L  P A P E R         S. CELI
.
K ET AL.

IJOMEH 2018;31(1)102

Ta
bl

e 6
. M

ul
tip

le 
re

gr
es

sio
n 

an
aly

sis
 fo

r p
re

di
cti

ng
 th

e r
ela

tio
n 

be
tw

ee
n 

ch
ar

ac
te

ris
tic

s o
f t

he
 w

or
ke

rs 
an

d 
sh

ou
ld

er
 p

ain
 co

m
pl

ain
ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s
0.0

8
0.0

7
0.0

7
–0

.05
–0

.22
0.2

53
0.0

4
0.0

7
0.0

3
–0

.10
–0

.18
0.5

81
Ex

er
cis

e o
n 

da
ily

 li
fe

–0
.05

0.0
3

–0
.10

–0
.11

–0
.01

0.1
02

0.0
2

0.0
3

0.0
5

–0
.03

–0
.08

0.3
93

Bo
dy

 m
as

s i
nd

ex
 (B

M
I) 

0.0
3

0.0
4

0.0
4

–0
.05

–0
.12

0.4
65

–0
.10

0.0
4

–0
.15

–0
.18

–0
.02

0.0
12

Ag
e 

–0
.07

0.0
5

–0
.14

–0
.18

–0
.02

0.1
49

–0
.04

0.0
4

–0
.08

–0
.13

–0
.05

0.3
73

W
or

ki
ng

 ex
pe

rie
nc

e
0.0

5
0.0

3
0.1

5
–0

.01
–0

.12
0.1

28
0.0

2
0.0

3
0.0

7
–0

.03
–0

.08
0.4

88
Ti

m
e s

pe
nt

 st
an

di
ng

 in
 w

or
kp

lac
e

0.0
1

0.0
6

0.0
1

–0
.10

–0
.12

0.8
68

0.0
6

0.0
4

0.0
8

–0
.03

–0
.15

0.2
00

Ti
m

e s
pe

nt
 co

nt
in

uo
us

ly 
sit

tin
g i

n 
wo

rk
pl

ac
e

–0
.02

0.0
4

–0
.03

–0
.10

–0
.06

0.6
48

0.0
1

0.0
4

0.0
2

–0
.06

–0
.10

0.7
11

W
or

kp
lac

e
–0

.01
0.0

1
–0

.13
–0

.03
–0

.00
0.0

73
–0

.02
0.0

1
–0

.16
–0

.04
–0

.00
0.0

26
*

Re
cu

rre
nt

 h
ar

d 
ac

tiv
ity

 in
 w

or
kp

lac
e

–0
.01

0.0
7

–0
.01

–0
.15

–0
.12

0.8
02

0.0
3

0.0
7

0.0
3

–0
.10

–0
.18

0.5
96

Nu
m

be
r o

f b
re

ak
s t

ak
en

 in
 w

or
kp

lac
e

0.0
0

0.0
3

0.0
1

–0
.06

–0
.07

0.8
39

0.0
3

0.0
3

0.0
6

–0
.03

–0
.09

0.3
09

Ex
er

cis
e i

n 
wo

rk
pl

ac
e

–0
.07

0.0
4

–0
.10

–0
.15

–0
.01

0.0
90

–0
.00

0.0
3

–0
.01

–0
.07

–0
.06

0.8
58

Li
fti

ng
 h

ea
vy

 o
bj

ec
ts 

in
 w

or
kp

lac
e

0.0
0

0.0
3

0.0
0

–0
.07

–0
.07

0.9
61

–0
.02

0.0
3

–0
.04

–0
.10

–0
.04

0.4
65

St
re

ss 
lev

el 
of

 w
or

k
–0

.06
0.0

4
–0

.07
–0

.15
–0

.03
0.2

18
–0

.08
0.0

4
–0

.12
–0

.17
–0

.00
0.0

57
Ex

pe
rie

nc
in

g d
iffi

cu
lti

es
 w

hi
le 

wo
rk

in
g

–0
.01

0.0
7

–0
.01

–0
.15

–0
.13

0.8
82

0.1
7

0.0
6

0.1
8

0.0
5–

0.3
0

0.0
04

*
H

ea
d 

po
sit

io
n 

wh
en

 w
or

ki
ng

 at
 d

es
k

–0
.05

0.0
3

–0
.09

–0
.11

–0
.01

0.1
21

0.0
0

0.0
3

0.0
0

–0
.06

–0
.06

0.9
86

Ar
m

 p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.09

0.0
4

–0
.13

–0
.17

–(
–0

.01
)

0.0
25

0.0
1

0.0
3

0.0
2

–0
.05

–0
.08

0.7
46

Le
g p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
0.0

3
0.0

3
0.0

6
–0

.03
–0

.10
0.3

18
–0

.04
0.0

2
–0

.10
–0

.10
–0

.00
0.0

78
U

pp
er

 b
ac

k p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
5

0.0
5

0.0
5

–0
.05

–0
.16

0.3
57

–0
.03

0.0
5

–0
.04

–0
.13

–0
.06

0.4
86

Co
m

pu
te

r p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.04

0.0
3

–0
.08

–0
.11

–0
.02

0.1
99

0.0
3

0.0
3

0.0
5

–0
.04

–0
.10

0.3
78

Po
sit

io
n 

of
 m

ou
se

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.33

0.1
0

–0
.20

–0
.54

–(
–0

.12
)

0.0
02

*
–0

.08
0.0

8
–0

.05
–0

.25
–0

.08
0.3

38
Ty

pe
 o

f c
ha

ir 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.1

1
0.0

3
0.2

3
0.0

4–
0.1

8
0.0

02
*

0.0
5

0.0
3

0.1
1

–0
.01

–0
.13

0.1
25

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



MUSCULOSKELETAL SYSTEM PAIN AMONG OFFICE WORKERS        O R I G I N A L  P A P E R

IJOMEH 2018;31(1) 103

Ta
bl

e 7
. M

ul
tip

le 
re

gr
es

sio
n 

an
aly

sis
 fo

r p
re

di
cti

ng
 th

e r
ela

tio
n 

be
tw

ee
n 

ch
ar

ac
te

ris
tic

s o
f t

he
 o

ffi
ce

 w
or

ke
rs 

an
d 

leg
 p

ain
 co

m
pl

ain
ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s
0.1

1
0.0

7
0.1

1
–0

.02
0–

0.2
50

0.1
03

0.0
7

0.0
8

0.0
6

–0
.09

–0
.23

0.3
87

Ex
er

cis
e o

n 
da

ily
 li

fe
–0

.03
0.0

3
–0

.05
–0

.09
0–

0.0
30

0.3
63

0.0
1

0.0
3

0.0
3

–0
.04

–0
.08

0.5
72

Bo
dy

 m
as

s i
nd

ex
 (B

M
I) 

–0
.14

0.0
4

–0
.19

–0
.23

0–
(–

0.0
40

)
0.0

03
*

0.0
1

0.0
4

0.0
2

–0
.07

–0
.10

0.7
28

Ag
e 

–0
.02

0.0
5

–0
.04

–0
.13

0–
0.0

80
0.6

31
–0

.08
0.0

5
–0

.16
–0

.18
–0

.01
0.1

07
W

or
ki

ng
 ex

pe
rie

nc
e

0.0
3

0.0
3

0.0
9

–0
.03

0–
0.1

00
0.3

50
0.0

4
0.0

3
0.1

2
–0

.02
–0

.10
0.2

26
Ti

m
e s

pe
nt

 st
an

di
ng

 in
 w

or
kp

lac
e

–0
.06

0.0
6

–0
.06

–0
.18

0–
0.0

50
0.3

07
–0

.07
0.0

5
–0

.09
–0

.18
–0

.02
0.1

51
Ti

m
e s

pe
nt

 co
nt

in
uo

us
ly 

sit
tin

g i
n 

wo
rk

pl
ac

e
–0

.08
0.0

4
–0

.13
–0

.17
0–

0.0
00

0.0
43

*
–0

.01
0.0

4
–0

.02
–0

.11
–0

.07
0.6

87
W

or
kp

lac
e

0.0
1

0.0
1

0.0
7

–0
.00

0–
0.0

30
0.3

01
–0

.02
0.0

1
–0

.17
–0

.04
–(

–0
.00

)
0.0

25
*

Re
cu

rre
nt

 h
ar

d 
ac

tiv
ity

 in
 w

or
kp

lac
e

0.1
3

0.0
7

0.1
1

–0
.00

0–
0.2

70
0.0

60
0.0

8
0.0

7
0.0

7
–0

.07
–0

.23
0.2

90
Nu

m
be

r o
f b

re
ak

s t
ak

en
 in

 w
or

kp
lac

e
0.0

2
0.0

3
0.0

4
–0

.04
0–

0.0
90

0.4
59

–0
.00

0.0
3

–0
.00

–0
.07

–0
.06

0.9
77

Ex
er

cis
e i

n 
wo

rk
pl

ac
e

–0
.05

0.0
4

–0
.08

–0
.13

0–
0.0

20
0.1

90
–0

.01
0.0

3
–0

.02
–0

.08
–0

.06
0.7

49
Li

fti
ng

 h
ea

vy
 o

bj
ec

ts 
in

 w
or

kp
lac

e
–0

.04
0.0

3
–0

.06
–0

.11
0–

0.0
30

0.2
94

–0
.06

0.0
4

–0
.11

–0
.14

–0
.01

0.1
00

St
re

ss 
lev

el 
of

 w
or

k
–0

.14
0.0

4
–0

.18
–0

.24
0–

(–
0.0

50
)

0.0
03

*
0.0

5
0.0

4
0.0

6
–0

.04
–0

.14
0.3

09
Ex

pe
rie

nc
in

g d
iffi

cu
lti

es
 w

hi
le 

wo
rk

in
g

–0
.01

0.0
7

–0
.01

–0
.16

0–
0.1

20
0.8

24
0.1

4
0.0

6
0.1

4
0.0

1–
0.2

7
0.0

33
*

H
ea

d 
po

sit
io

n 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.0

2
0.0

3
0.0

3
–0

.04
0–

0.0
80

0.5
40

–0
.06

0.0
3

–0
.12

–0
.13

–0
.00

0.0
50

Ar
m

 p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
1

0.0
4

0.0
1

–0
.06

0–
0.0

90
0.7

87
0.0

3
0.0

3
0.0

6
–0

.04
–0

.10
0.3

66
Le

g p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.00

0.0
3

–0
.00

–0
.07

0–
0.0

60
0.8

88
–0

.03
0.0

3
–0

.07
–0

.09
–0

.02
0.2

40
U

pp
er

 b
ac

k p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.05

0.0
5

–0
.05

–0
.16

0–
0.0

50
0.3

44
0.0

6
0.0

5
0.0

7
–0

.04
–0

.17
0.2

39
Co

m
pu

te
r p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.01
0.0

3
–0

.03
–0

.08
6–

0.0
50

0.6
08

–0
.00

0.0
4

–0
.01

–0
.08

–0
.07

0.8
68

Po
sit

io
n 

of
 m

ou
se

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.06

0.1
0

–0
.04

–0
.27

7–
0.1

30
0.5

14
–0

.01
0.0

9
–0

.01
–0

.20
–0

.17
0.8

66
Ty

pe
 o

f c
ha

ir 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.0

8
0.0

3
0.1

7
0.0

10
–0

.15
0

0.0
26

*
0.0

0
0.0

4
0.0

0
–0

.07
–0

.08
0.9

21

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



O R I G I N A L  P A P E R         S. CELI
.
K ET AL.

IJOMEH 2018;31(1)104

Ta
bl

e 8
. M

ul
tip

le 
re

gr
es

sio
n 

an
aly

sis
 fo

r p
re

di
cti

ng
 th

e r
ela

tio
n 

be
tw

ee
n 

ch
ar

ac
te

ris
tic

s o
f t

he
 o

ffi
ce

 w
or

ke
rs 

an
d 

fo
ot

 p
ain

 co
m

pl
ain

ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s
–0

.07
0.0

70
–0

.07
–0

.21
–0

.06
0.2

75
0.0

3
0.0

7
0.0

3
–0

.10
–0

.17
0.6

29
Ex

er
cis

e o
n 

da
ily

 li
fe

0.0
7

0.0
30

0.1
4

0.0
0–

0.1
3

0.0
26

*
0.0

3
0.0

2
0.0

6
–0

.02
–0

.08
0.2

98
Bo

dy
 m

as
s i

nd
ex

 (B
M

I) 
gr

ou
p

0.0
5

0.0
46

0.0
7

–0
.04

–0
.14

0.2
79

–0
.04

0.0
3

–0
.06

–0
.12

–0
.03

0.2
75

Ag
e g

ro
up

0.0
8

0.0
50

0.1
6

–0
.01

–0
.19

0.1
04

–0
.13

0.0
4

–0
.29

–0
.22

–(
–0

.04
)

0.0
03

*
W

or
ki

ng
 ex

pe
rie

nc
e

–0
.07

0.0
30

–0
.24

–0
.14

–(
–0

.01
)

0.0
23

*
0.0

9
0.0

2
0.3

4
0.0

4–
0.1

5
0.0

01
*

Ti
m

e s
pe

nt
 st

an
di

ng
 in

 w
or

kp
lac

e
–0

.11
0.0

60
–0

.13
–0

.23
–0

.00
0.0

56
0.0

2
0.0

4
0.0

3
–0

.06
–0

.11
0.6

23
Ti

m
e s

pe
nt

 co
nt

in
uo

us
ly 

sit
tin

g i
n 

wo
rk

pl
ac

e
–0

.09
0.0

40
–0

.15
–0

.18
–(

–0
.01

)
0.0

27
*

0.0
0

0.0
4

0.0
0

–0
.07

–0
.08

0.8
91

W
or

kp
lac

e
–0

.00
0.0

10
–0

.05
–0

.02
–0

.01
0.4

33
–0

.01
0.0

0
–0

.10
–0

.03
–0

.00
0.1

49
Re

cu
rre

nt
 h

ar
d 

ac
tiv

ity
 in

 w
or

kp
lac

e
0.1

7
0.0

70
0.1

6
0.0

3–
0.3

1
0.0

13
*

0.1
5

0.0
6

0.1
4

0.0
1–

0.2
8

0.0
25

*
Nu

m
be

r o
f b

re
ak

s t
ak

en
 in

 w
or

kp
lac

e
–0

.00
0.0

30
–0

.00
–0

.07
–0

.07
0.9

62
–0

.00
0.0

3
–0

.01
–0

.06
–0

.05
0.8

55
Ex

er
cis

e i
n 

wo
rk

pl
ac

e
–0

.01
0.0

40
–0

.02
–0

.09
–0

.06
0.7

05
0.0

1
0.0

3
0.0

2
–0

.05
–0

.07
0.7

16
Li

fti
ng

 h
ea

vy
 o

bj
ec

ts 
in

 w
or

kp
lac

e
–0

.00
0.0

30
–0

.01
–0

.08
–0

.07
0.8

52
–0

.15
0.0

3
–0

.28
–0

.22
–(

–0
.08

)
0.0

00
*

St
re

ss 
lev

el 
of

 w
or

k
–0

.08
0.0

50
–0

.10
–0

.17
–0

.01
0.1

07
0.0

3
0.0

4
0.0

5
–0

.04
–0

.11
0.4

26
Ex

pe
rie

nc
in

g d
iffi

cu
lti

es
 w

hi
le 

wo
rk

in
g

–0
.04

0.0
70

–0
.03

–0
.18

–0
.10

0.5
66

–0
.05

0.0
5

–0
.05

–0
.16

–0
.05

0.3
44

H
ea

d 
po

sit
io

n 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.0

0
0.0

30
0.0

1
–0

.05
–0

.07
0.7

94
–0

.07
0.0

3
–0

.14
–0

.13
–(

–0
.01

)
0.0

16
*

Ar
m

 p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.10

0.0
40

–0
.16

–0
.18

–(
–0

.02
)

0.0
08

*
–0

.02
0.0

3
–0

.03
–0

.08
–0

.04
0.5

49
Le

g p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
2

0.0
30

0.0
3

–0
.04

–0
.08

0.5
56

–0
.02

0.0
2

–0
.06

–0
.07

–0
.02

0.2
89

U
pp

er
 b

ac
k p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.01
0.0

50
–0

.02
–0

.13
–0

.09
0.7

35
–0

.01
0.0

4
–0

.01
–0

.10
–0

.07
0.7

58
Co

m
pu

te
r p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
0.0

6
0.0

30
0.1

2
–0

.00
–0

.13
0.0

55
–0

.03
0.0

3
–0

.06
–0

.10
–0

.03
0.3

34
Po

sit
io

n 
of

 m
ou

se
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.08
0.1

00
–0

.05
–0

.29
–0

.12
0.4

11
–0

.01
0.0

8
–0

.00
–0

.17
–0

.14
0.8

91
Ty

pe
 o

f c
ha

ir 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.0

2
0.0

30
0.0

4
–0

.05
–0

.09
0.5

29
0.0

4
0.0

3
0.0

9
–0

.02
–0

.11
0.1

68

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



MUSCULOSKELETAL SYSTEM PAIN AMONG OFFICE WORKERS        O R I G I N A L  P A P E R

IJOMEH 2018;31(1) 105

Ta
bl

e 9
. M

ul
tip

le 
re

gr
es

sio
n 

an
aly

sis
 fo

r p
re

di
cti

ng
 th

e r
ela

tio
n 

be
tw

ee
n 

ch
ar

ac
te

ris
tic

s o
f t

he
 w

or
ke

rs 
an

d 
ar

m
 p

ain
 co

m
pl

ain
ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s
0.0

7
0.0

6
0.0

7
–0

.05
–0

.19
0.2

85
–0

.04
0.0

6
–0

.04
–0

.18
–0

.08
0.4

98
Ex

er
cis

e o
n 

da
ily

 li
fe

–0
.00

0.0
3

–0
.00

–0
.06

–0
.05

0.9
08

–0
.00

0.0
2

–0
.02

–0
.06

–0
.04

0.7
55

Bo
dy

 m
as

s i
nd

ex
 (B

M
I) 

gr
ou

p
0.0

4
0.0

4
0.0

6
–0

.03
–0

.12
0.2

94
–0

.04
0.0

3
–0

.08
–0

.12
–0

.02
0.2

11
Ag

e g
ro

up
0.0

3
0.0

5
0.0

7
–0

.05
–0

.13
0.4

30
–0

.02
0.0

4
–0

.05
–0

.10
–0

.06
0.6

03
W

or
ki

ng
 ex

pe
rie

nc
e

–0
.10

0.0
3

–0
.35

–0
.17

–(
–0

.04
)

0.0
01

*
–0

.01
0.0

2
–0

.06
–0

.07
–0

.03
0.5

71
Ti

m
e s

pe
nt

 st
an

di
ng

 in
 w

or
kp

lac
e

–0
.03

0.0
5

–0
.03

–0
.14

–0
.07

0.5
45

–0
.03

0.0
4

–0
.04

–0
.11

–0
.05

0.4
95

Ti
m

e s
pe

nt
 co

nt
in

uo
us

ly 
sit

tin
g i

n 
wo

rk
pl

ac
e

–0
.10

0.0
4

–0
.17

–0
.18

–(
–0

.02
)

0.0
10

*
0.0

0
0.0

4
0.0

0
–0

.07
–0

.08
0.9

19
W

or
kp

lac
e

–0
.02

0.0
0

–0
.16

–0
.03

–(
–0

.00
)

0.0
24

*
–0

.01
0.0

0
–0

.10
–0

.02
–0

.00
0.1

82
Re

cu
rre

nt
 h

ar
d 

ac
tiv

ity
 in

 w
or

kp
lac

e
0.0

4
0.0

6
0.0

4
–0

.08
–0

.17
0.4

67
0.0

9
0.0

6
0.0

9
–0

.03
–0

.22
0.1

69
Nu

m
be

r o
f b

re
ak

s t
ak

en
 in

 w
or

kp
lac

e
0.0

1
0.0

3
0.0

1
–0

.05
–0

.07
0.7

51
0.0

3
0.0

3
0.0

7
–0

.02
–0

.09
0.2

57
Ex

er
cis

e i
n 

wo
rk

pl
ac

e
0.0

2
0.0

3
0.0

3
–0

.05
–0

.10
0.5

25
0.0

3
0.0

3
0.0

6
–0

.03
–0

.09
0.3

45
Li

fti
ng

 h
ea

vy
 o

bj
ec

ts 
in

 w
or

kp
lac

e
0.0

3
0.0

3
0.0

5
–0

.03
–0

.10
0.3

71
–0

.01
0.0

3
–0

.02
–0

.08
–0

.05
0.7

47
St

re
ss 

lev
el 

of
 w

or
k

–0
.08

0.0
4

–0
.10

–0
.17

–0
.00

0.0
77

–0
.02

0.0
4

–0
.04

–0
.10

–0
.05

0.5
35

Ex
pe

rie
nc

in
g d

iffi
cu

lti
es

 w
hi

le 
wo

rk
in

g
–0

.15
0.0

6
–0

.15
–0

.28
–(

–0
.02

)
0.0

21
*

–0
.06

0.0
5

–0
.07

–0
.17

–0
.05

0.2
95

H
ea

d 
po

sit
io

n 
wh

en
 w

or
ki

ng
 at

 d
es

k
–0

.03
0.0

3
–0

.07
–0

.09
–0

.02
0.1

94
–0

.02
0.0

2
–0

.06
–0

.08
–0

.02
0.3

28
Ar

m
 p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.16
0.0

3
–0

.27
–0

.24
–(

–0
.09

)
0.0

00
*

0.0
2

0.0
3

0.0
5

–0
.03

–0
.08

0.4
33

Le
g p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
0.0

2
0.0

3
0.0

4
–0

.03
–0

.08
0.4

33
–0

.01
0.0

2
–0

.03
–0

.06
–0

.03
0.6

00
U

pp
er

 b
ac

k p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
8

0.0
5

0.1
0

–0
.01

–0
.19

0.0
90

0.0
6

0.0
4

0.0
9

–0
.02

–0
.16

0.1
39

Co
m

pu
te

r p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
7

0.0
3

0.1
3

0.0
1–

0.1
3

0.0
24

*
–0

.00
0.0

3
–0

.00
–0

.07
–0

.06
0.9

50
Po

sit
io

n 
of

 m
ou

se
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.24
0.0

9
–0

.15
–0

.43
–(

–0
.05

)
0.0

12
*

–0
.19

0.0
8

–0
.15

–0
.35

–(
–0

.03
)

0.0
16

*
Ty

pe
 o

f c
ha

ir 
wh

en
 w

or
ki

ng
 at

 d
es

k
–0

.07
0.0

3
–0

.16
–0

.14
–(

–0
.00

)
0.0

28
*

0.0
3

0.0
3

0.0
7

–0
.03

–0
.10

0.3
42

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



O R I G I N A L  P A P E R         S. CELI
.
K ET AL.

IJOMEH 2018;31(1)106

Ta
bl

e 1
0. 

M
ul

tip
le 

re
gr

es
sio

n 
an

aly
sis

 fo
r p

re
di

cti
ng

 th
e r

ela
tio

n 
be

tw
ee

n 
ch

ar
ac

te
ris

tic
s o

f t
he

 o
ffi

ce
 w

or
ke

rs 
an

d 
wr

ist
 p

ain
 co

m
pl

ain
ts

Pr
ed

ict
or

Fe
m

ale
s

(N
 =

 27
0)

M
ale

s
(N

 =
 25

8)
B

SE
β

95
%

 C
I

p
B

SE
β

95
%

 C
I

p

M
ar

ita
l s

ta
tu

s
0.0

8
0.0

6
0.0

8
–0

.05
–0

.21
0.2

47
–0

.01
0.0

6
–0

.01
–0

.14
–0

.11
0.8

18
Ex

er
cis

e o
n 

da
ily

 li
fe

0.0
4

0.0
3

0.0
9

–0
.01

–0
.11

0.1
37

0.0
6

0.0
2

0.1
6

0.0
1–

0.1
2

0.0
10

*
Bo

dy
 m

as
s i

nd
ex

 (B
M

I) 
gr

ou
p

0.0
2

0.0
4

0.0
3

–0
.06

–0
.11

0.5
78

–0
.13

0.0
3

–0
.23

–0
.20

–(
–0

.06
)

0.0
00

*
Ag

e g
ro

up
–0

.07
0.0

5
–0

.14
–0

.18
–0

.02
0.1

38
–0

.05
0.0

4
–0

.13
–0

.13
–0

.02
0.1

77
W

or
ki

ng
 ex

pe
rie

nc
e

0.0
1

0.0
3

0.0
5

–0
.05

–0
.08

0.6
30

0.0
4

0.0
2

0.1
8

–0
.00

 –0
.09

0.0
72

Ti
m

e s
pe

nt
 st

an
di

ng
 in

 w
or

kp
lac

e
–0

.00
0.0

5
–0

.00
–0

.11
–0

.11
0.9

73
0.0

8
0.0

4
0.1

2
0.0

0–
0.1

6
0.0

51
Ti

m
e s

pe
nt

 co
nt

in
uo

us
ly 

sit
tin

g i
n 

wo
rk

pl
ac

e
–0

.04
0.0

4
–0

.06
–0

.12
–0

.04
0.3

43
0.0

3
0.0

3
0.0

7
–0

.03
–0

.11
0.2

92
W

or
kp

lac
e

–0
.02

0.0
1

–0
.15

–0
.04

–(
–0

.00
)

0.0
39

*
–0

.01
0.0

0
–0

.14
–0

.03
–0

.00
0.0

62
Re

cu
rre

nt
 h

ar
d 

ac
tiv

ity
 in

 w
or

kp
lac

e
0.0

1
0.0

6
0.0

1
–0

.12
–0

.14
0.8

32
0.0

6
0.0

6
0.0

6
–0

.06
–0

.18
0.3

16
Nu

m
be

r o
f b

re
ak

s t
ak

en
 in

 w
or

kp
lac

e
0.0

5
0.0

3
0.0

9
–0

.01
–0

.12
0.1

44
–0

.01
0.0

2
–0

.04
–0

.07
–0

.03
0.5

31
Ex

er
cis

e i
n 

wo
rk

pl
ac

e
–0

.04
0.0

4
–0

.06
–0

.12
–0

.04
0.3

33
0.0

2
0.0

2
0.0

4
–0

.03
–0

.08
0.4

46
Li

fti
ng

 h
ea

vy
 o

bj
ec

ts 
in

 w
or

kp
lac

e
0.0

1
0.0

3
0.0

1
–0

.06
–0

.08
0.7

78
–0

.04
0.0

3
–0

.10
–0

.11
–0

.01
0.1

38
St

re
ss 

lev
el 

of
 w

or
k

–0
.09

0.0
4

–0
.12

–0
.18

–0
.00

0.0
54

0.0
2

0.0
3

0.0
3

–0
.05

–0
.09

0.5
59

Ex
pe

rie
nc

in
g d

iffi
cu

lti
es

 w
hi

le 
wo

rk
in

g
–0

.05
0.0

7
–0

.05
–0

.19
–0

.08
0.4

10
0.0

5
0.0

5
0.0

7
–0

.04
–0

.16
0.2

76
H

ea
d 

po
sit

io
n 

wh
en

 w
or

ki
ng

 at
 d

es
k

–0
.00

0.0
3

–0
.00

–0
.06

–0
.05

0.9
02

–0
.03

0.0
2

–0
.07

–0
.08

–0
.02

0.2
21

Ar
m

 p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

–0
.09

0.0
3

–0
.14

–0
.16

–(
–0

.01
)

0.0
21

*
0.0

3
0.0

3
0.0

6
–0

.02
–0

.09
0.2

99
Le

g p
os

iti
on

 w
he

n 
wo

rk
in

g a
t d

es
k

0.0
3

0.0
3

0.0
6

–0
.03

–0
.09

0.3
43

–0
.03

0.0
2

–0
.08

–0
.07

–0
.01

0.1
95

U
pp

er
 b

ac
k p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
0.1

0
0.0

5
0.1

1
–0

.00
–0

.21
0.0

63
0.1

0
0.0

4
0.1

4
0.0

1–
0.1

8
0.0

22
Co

m
pu

te
r p

os
iti

on
 w

he
n 

wo
rk

in
g a

t d
es

k
–0

.04
0.0

3
–0

.09
–0

.11
–0

.02
0.1

65
–0

.04
0.0

3
–0

.08
–0

.10
–0

.02
0.1

86
Po

sit
io

n 
of

 m
ou

se
 w

he
n 

wo
rk

in
g a

t d
es

k
0.0

3
0.1

0
0.0

2
–0

.16
–0

.24
0.7

07
0.0

1
0.0

7
0.0

1
–0

.13
–0

.16
0.8

27
Ty

pe
 o

f c
ha

ir 
wh

en
 w

or
ki

ng
 at

 d
es

k
0.0

2
0.0

3
0.0

4
–0

.05
–0

.09
0.5

48
0.0

4
0.0

3
0.0

9
–0

.02
–0

.10
0.1

89

B 
– r

eg
re

ssi
on

 co
ef

fic
ien

t; 
SE

 – 
sta

nd
ar

d 
er

ro
r; 

β 
–s

ta
nd

ar
di

ze
d 

co
ef

fic
ien

t; 
CI

 – 
co

nfi
de

nc
e i

nt
er

va
l.

* p
 <

 0.
05

.



MUSCULOSKELETAL SYSTEM PAIN AMONG OFFICE WORKERS        O R I G I N A L  P A P E R

IJOMEH 2018;31(1) 107

It has been seen in the study that the middle age group 
experience significant pain in the neck, leg, arm and 
wrist. The results of a study in which the logistic analysis 
was performed on 2852 people showed that an increase 
of one unit in age increased the risk of developing pain 
by 3.2% [4]. Extension of the retirement age and the pro-
gressive aging of the population mean that individuals 
continue to work for longer. People now in middle age will 
in the future form the old age group, and for this reason 
this significant level of pain should be taken seriously and 
the necessary measures should be taken.
Scientific research on MSDs has mostly reported that fe-
males are more at risk than males independently of the 
type of work. In a cross-sectional study performed on 
Swiss computer users, females have reported more symp-
toms in all parts of their bodies than males, and have suf-
fered more often from harmful physical and psychosocial 
factors [26]. It has been reported that spending the whole 
working time doing the same thing has an effect on work-
related musculoskeletal complaints, for example using 
a computer for more than 2 years constitutes a risk factor 
for musculoskeletal complaints [27].
When the reasons for problems of the most frequently 
seen musculoskeletal system among office workers have 
been examined in this study, it has been found that work-
ing with the head inclined at 45° has a significant effect 
on lower back, upper back, shoulder and foot pain, while 
working with both arms above the level of the desk affect-
ed pain in the upper and lower extremities and the neck. 
Ergonomic deficiencies in equipment used, wrong stand-
ing and sitting positions and long working hours may cause 
pain in the musculoskeletal system.
In the literature, it is stated that the correct sitting position 
is sitting straight and upright in a chair supporting the up-
per and lower back, and that a large proportion of office-
related lower back pain could be avoided just with the use 
of lower back support [28]. Shoulders should be relaxed, 
and the neck should be bent forward or back with the head 

and neck [18]. In industrialized societies, it is reported that 
the lifetime prevalence of lower back pain is 49–70%, and the 
point prevalence of lower back pain is 12–30% [19]. In a study 
of the Turkish population, Oksuz reported a lifetime preva-
lence of lower back pain of 44.1% and a point prevalence 
of 19.7% [20]. In a prospective cohort epidemiological study 
conducted on 5310 workers in Japan, it was shown that not-
withstanding those with no previous complaints, work-related 
lower back pain could develop at a rate of 3.9% [20].
In addition, it has been stated that the increased use of 
computers in offices has meant that nearly 70% of work-
ers suffer musculoskeletal problems in the upper back and 
neck [21]. It has been established that among women, us-
ing a computer and computer mouse for more than 6 h is 
correlated with pain in the neck [22]. Pain in the lower 
back, neck and upper back are more often seen among of-
fice workers because they are work-related illnesses [23]. 
It may be said that the types of disorders of the musculo-
skeletal system found in this study accord with the findings 
of previous studies.
Another notable point in this study is that the pain com-
plaints of nearly a half of the workers had continued 
for 12 months or more, but nearly 80% of these had not 
gone for treatment. This may result in a reduction in work 
performance and have an emotional effect. It has been 
found in a study on 3311 workers in Spain that work-relat-
ed MSDs may result in workers leaving work temporarily 
or permanently [24].
The risk factors for MSDs include ergonomic, psychoso-
cial and individual factors. The relationship of ergonomic 
and psychosocial factors has been shown. Since ergonomic 
risk factors may easily be eliminated by a direct approach, 
they predominate in prevention [25]. In this study, a sig-
nificant correlation has been found among the variables 
of age, gender, marital status, taking regular exercise, the 
number of years working, head, arm leg and the mouse po-
sition while working, the type of a chair, time spent contin-
uously sitting and stress level and the experience of pain.
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larly, sitting in a chair with lower back and arm support has 
a significant effect on the experience of pain. Remaining 
in the same position for a long time may put the muscles 
under stress and reduce the blood flow. This may cause 
muscular fatigue among workers.
Static muscular activity may result in pain particularly in 
the hands and shoulders, and reduces performance [30]. 
It is notable in the literature that ergonomically constructed 
work chairs which support the head, neck, and upper and 
lower back significantly reduce the level of musculoskel-
etal problems. In offices, the five-legged chair is generally 
to be chosen. The chair height must be adjustable and also 
the chair should be capable of moving when needed [28]. 
In a similar way, for jobs where it is necessary to work sit-
ting for long periods, it is emphasized that taking breaks 
and performing neck, arm and foot exercises on the muscu-
loskeletal system will considerably reduce the rate of these 
problems [32]. It has been suggested that 10% of working 
time taken as rest breaks will not lower productivity [30].
Musculoskeletal problems occur not only in connection 
with the ergonomic construction of office equipment or 
the way the workers stand or sit. Along with these factors, 
others such as marital status, taking regular exercise, an-
thropometric measurements or bodily abnormalities which 
are independent of work may have an effect [19]. In new 
approaches, it is reported that physical, organizational and 
social factors in the workplace, physical and social aspects 
of life outside the workplace and personal physical and psy-
chosocial characteristics may play a part in this process [2].
It has been shown that the use of a web camera to develop 
self-management for the purpose of reducing musculoskel-
etal disorders has a generally positive effect on male work-
ers, and that along with ergonomic training it achieves an 
improvement for workers’ posture after 6 weeks [33]. Al-
though the body mass index of office workers has not been 
found to be significantly correlated with the frequency of 
pain complaints in this study, a significant relationship has 
been found with being married, not taking exercise in daily 

turning no more than 20°. The forearms should be held be-
low or above the level of the desk, bent at 90° at the elbow, 
and the forearms should be parallel with the ground and 
close to the body.
It is known that bending the wrists or keeping them resting 
on the surface of the desk may cause constriction of nerves 
in workers. In particular, the computer screen should be po-
sitioned so that its upper edge is below eye level, and so that 
the head does not need to be moved up or down much, and 
the neck does not need to be bent more than 30°. Also, the 
knees should be at the same level as or slightly higher than 
the hips, and the feet should be placed on a slight elevation. 
In this way pressure on the calves and thighs from the chair 
will be prevented, so that problems with circulation in the legs 
will be prevented, as will pain in the legs and feet [27–29].
According to the results of this study, it has been found 
that having the computer mouse on the desk at a distance 
from the keyboard has a significant effect on the experi-
ence of pain in the upper back, shoulder and arm in office 
workers. The way of using the computer may cause unnec-
essary stress in the tendons and nerves of the hands, wrists, 
and even the shoulders. It has been reported in the litera-
ture that the constant repetition of the same movements 
on the keyboard or the mouse caused by continuously 
writing or drawing on a computer and the use of force in 
these movements may result in pain in the arms and hands 
of office workers and lead to cumulative traumas [30,31]. 
We are of the opinion that in order to prevent these prob-
lems, it is important that workers should periodically rest 
their hands, perform exercises to stretch their fingers, and 
keep the keyboard in front of the computer screen.
The characteristics of chairs which office workers use for 
long periods may cause musculoskeletal problems if they 
are not ergonomically constructed. A significant differ-
ence has been found in this study between the length of 
time office workers spent continuously sitting in the same 
position in a chair and the occurrence of pain in the lower 
back, neck, shoulder, upper back, arm, leg and foot. Simi-
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among office workers who have been at their desks continu-
ously for long periods, head and arm posture, the position of 
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In the light of these results, it is recommended that:
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