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Introduction: The aim of this study was to understand and evaluate whether long sitting durations and sitting position are 
risk factors for lumbar pain among office workers and to contribute to the existing literature on this subject.
Methods: A questionnaire comprising 18 items and 3 main sections about personal information, professional information, 
sitting position and duration, and lumbar pain was developed for office workers with lumbar pain. The questionnaire was 
distributed among 131 office workers aged between 18 and 65 years (mean age: 35±9.3 years; mean Body Mass Index (BMI): 
25±3.83 kg/m2) who had complaints of lumbar pain.
Results: Among the office workers with long sitting durations, the percentages of standing and walking were lower and the 
severity of pain was higher. There was a correlation between the duration of pain and percentages of sitting, standing, and 
walking and between the severity of pain and percentage of sitting.
Discussion and Conclusion: A history of lumbar pain, high BMI, and long sitting duration at work may be the risks factors for 
lumbar pain among office workers.
Keywords: lumbar pain; office workers; sitting duration; sitting position.

Lumbar pain is a major health concern in all industri-
alized countries, with lumbar pain being diagnosed 

in 70%–90% of the world population at some period of 
their lives. The significance of lumbar pain is particularly 
evident among working individuals in industrialized soci-
eties because it is the most important cause of disability 
in individuals aged less than 45 years. With the rapid de-
velopment of modern technology, the sitting position has 

currently become the most common working position at 
workplaces. In fact, three-quarters of the workers in indus-
trialized countries need to be seated for long durations at 
their workplaces[1].

Currently, the etiology of lumbar pain is partially under-
stood, but its progression and persistence are considered 
the results of interaction among many individual, phys-
ical, and psychosocial factors[2]. Studies have shown that 
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the prevalence of lumbar pain among workers who work 
in a seated position for the majority of a typical work day 
is higher than that observed in the general population. 
Long-term computer use, decreased mobility, and non-
ergonomic working conditions are the most important 
causes of lumbar pain in the working environment. Ac-
cording to the literature, the most common musculoskele-
tal complaints in the office environment are lumbar-associ-
ated complaints[3].

Adults usually spend 6–8 h daily or 45%–50% of their time 
while being awake in the sitting position. Lumbar pain is 
highly common among some occupational groups such as 
office workers, bus and truck drivers, heavy industrial work-
ers lifting weights improperly, construction workers, and 
underground mine workers who are often forced to work 
while leaning forward[4]. 

In this study, we aimed to obtain data on whether long 
sitting durations and the sitting position are the risk fac-
tors that increase the severity of lumbar pain among office 
workers. There are few studies in the literature on the sit-
ting position and sitting duration among office workers. 
The aim of our study was to determine the correlation be-
tween the sitting position and duration and lumbar pain 
among office workers and to identify associated factors.

Materials and Methods 

Participants

A questionnaire was developed for individuals with lumbar 
pain; it comprised of 18 items and 3 main sections about 
personal information, professional information, sitting po-
sition and duration, and lumbar pain. The questionnaire 
was distributed among 131 office workers working in the 
sitting position in the municipalities of Uskudar, Kadikoy, 
Atasehir, and Sile. They were aged between 18 and 65 
years, had a mean Body Mass Index (BMI) of 25±3.83 kg/
m2, and had complaints of lumbar pain.

The inclusion criteria included the following: office workers 
with complaints of lumbar pain, who were aged between 
18 and 65 years, and working in a sitting position. The ex-
clusion criteria included the following: a history of lumbar 
surgery, diagnosis of cancer or any rheumatic disease, pres-
ence of spine-related structural deformity, presence of any 
psychological disease, and presence of mental disabilities.

A symptomatic case was defined as an individual who 
reported pain greater than 30 mm in a 100-mm visual 
analogue scale. Age, height, weight, marital status, ed-
ucational status, occupation, and chronic diseases of all 

participants were recorded. Smoking and exercise habits, 
which are possible risk factors for lumbar pain, were also 
recorded. Individuals exercising at least twice a week for 
at least 30 min were considered to have regular exercise 
habits.

All participants were asked whether they had lumbar pain 
at any period of their life and in the past 3 weeks. In the 
participants with lumbar pain, the nature of the pain and 
whether the pain extended to the leg were also questioned.

The participants were enquired about their sitting position 
during the day based on three different positional tenden-
cies: sitting upright, sitting backward, and leaning forward.

All participants included in the study signed an informed 
consent form prior to their participation, and the local 
ethics committee approved the study. All procedures were 
followed in accordance with the ethical principles of the 
Medical Research and Experiments on Humans (institu-
tional and national) and the 1975 Helsinki Declaration re-
vised in 2013.

Statistical Analysis

All statistical analyses were performed using the Statistical 
Package for Social Sciences software (version 22.0; SPSS 
Inc., Chicago, IL, USA). The Kolmogorov–Smirnov test was 
used to verify that the data in both the case and control 
groups were within the normal distribution range. Para-
metric tests were used for variables with normal distribu-
tion. Intergroup comparisons were performed using inde-
pendent sample t-test and one-way ANOVA test. Pearson 
correlation test was used in correlation analysis. Statistical 
confidence interval was set at 95%, and p-value <0.05 was 
considered statistically significant. 

Results
In total, 131 office workers with lumbar pain were included 
in this study. Of the participants, 54% were male, 42% had 
a smoking habit, and 41% had been working for more than 
10 years. Further, 71% of the participants were working in 
the sitting position for more than 6 hours per day. In 53% 
of the participants, lumbar pain was present for less than 6 
weeks. Moreover, 94% of the participants had intermittent 
lumbar pain during the day. The demographic data of the 
participants are presented in Table 1.

There were no significant differences between the sit-
ting positions of the participants in terms of daily activ-
ity, average daily sleep, percentage of sitting, percentage 
of standing, percentage of walking, and severity of pain 
(Table 2).
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In office workers working for long durations in the sitting 
position, the percentages of standing (p<0,001) was lower 
and the severity of pain was higher (p=0,003), and this dif-
ference was statistically significant. However, there was no 

significant difference in terms of activity status and average 
daily sleep based on the sitting duration (Table 3).

There was a negative correlation between BMI and average 
daily sleep and a positive correlation between age and du-
ration of pain. Further, there was a positive correlation be-
tween the duration of pain and percentage of sitting and 
a negative correlation between duration of pain and per-
centages of standing and walking. We also found a positive 
correlation between the severity of pain and percentage of 
sitting (Table 4).

Discussion
The aim of our study was to determine the correlation 
between sitting position and duration and lumbar pain 
among office workers and to identify the associated fac-
tors. There was a correlation between BMI and average 
daily sleep, age, and duration of pain. There was also a 
correlation between the duration of pain and sitting and 
a negative correlation between the duration of pain and 
percentages of standing and walking. There was also a 
correlation between the severity of pain and percentage 
of sitting.

Considering the high prevalence of musculoskeletal dis-
orders, particularly of lumbar pain, among office workers, 
there is a growing interest in the provision of programs 
that include physical exercise to prevent and treat mus-
culoskeletal disorders[5,6]. In addition to defining health 
risks and prognostic factors, the implementation of these 
exercise programs is of upmost importance. The main 
finding of the present study is that office workers with 
lumbar pain who are mostly sedentary had lower scores 
than healthy office workers for most compliance tests. 
In a study conducted by Spyropoulos et al.[5], 30 healthy 
office workers and 30 office workers with chronic lumbar 
pain were randomly selected from a total of 648 office 
workers. Anthropometric and functional characteristics 
of the participants were examined, and it was found that 
lumbar function decreased among female office workers 
with chronic lumbar pain and lumbar spinal mobility and 
endurance decreased in the muscles associated with sta-
bility[7]. In a systematic review that investigated the rela-
tionship between back pain and neck pain and physical 
activity; no clear relationship between physical activity 
and low back pain was found[8].

In a study conducted by Tanir et al.[9], the frequency of 
musculoskeletal problems was investigated among the 
employees of an automotive factory and the effectiveness 
of exercise and ergonomics training administered to the 

Table 1. Demographic data of the participants

  Mean±SD n (%)

Age (years) 35±9.3
Sex
 Female  60 (46)
 Male  71 (54)
BMI (kg/m2) 25±3.83
Chronic disease
 HT  3 (2)
 DM  4 (3)
 CHD  1 (1)
 Rheumatic disease  3 (2)
 Thyroid disorder  2 (2)
 Asthma  10 (8)
 None  108 (82)
Educational status
 Primary  1 (1)
 High School  28 (21)
 University  90 (69)
 Graduate degree  12 (9)
Smoking
 Never   61 (47)
 Active smoker  55 (42)
 Quit  15 (11)
Working duration in the profession (years)
 0–5   42 (32)
 5–10   35 (27)
 >10   54 (41)
Weekly working duration (hour)
 <40   32 (24)
 >40   99 (76)
Sitting duration at work (hour)
 <6   38 (29)
 >6   93 (71)
Location of pain
 Only lumbar  90 (69)
 Lumbar and leg  41 (31)
Duration of pain (weeks)
 0–6   70 (53)
 6–12   35 (27)
 ≥12   26 (20)
Relation of pain with time
 Never happens  1 (1)
 Happens occasionally  123 (94)
 Persistent throughout the day  7 (5)

SD: standard deviation; BMI: body mass index; DM: diabetes mellitus; HT: 
hypertension; CHD: coronary heart disease.
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employees who applied for leave due to these problems 
was evaluated. It was determined that long-term sitting, 
staying in the same position without mobility, and neck 
pain was more common among office/white-collar work-
ers, whereas heavy lifting, standing, and lumbar pain were 
more common among field production/blue-collar work-
ers. After training, a decrease was noted in pain scores 

among the office workers[9].

Office work often requires long hours of computer use and 
desk work, which requires long sitting durations. Prolonged 
sitting may cause a decrease in joint mobility and muscle 
strength. Weak lumbar mobility and muscle strength are 
considered as the risk factors for lumbar pain[10,11].

This study also investigated the relationship between daily 
life expectancy measurement and diurnal acceleration 
measurement and back pain intensity among office work-
ers. A positive correlation was observed between total, 
working, and leisure sitting durations and severity of lum-
bar pain. The estimates remained largely unchanged after 
the correction of various individual and work-related fac-
tors. These positive correlations between sitting duration 
and lumbar pain were also confirmed in the analyses based 
on sitting duration categories.

Most previous studies focused solely on investigating 
the correlation between working hours and lumbar pain, 
whereas few studies have been conducted on total sitting 
duration[12-14]. 

A number of hypotheses have been proposed to explain the 
association between BMI and chronic musculoskeletal pain. 
Obesity is generally considered a proinflammatory condi-
tion, and inflammation can be a mediator of the correlation 

Table 3. Comparison of clinical data according to the sitting duration

Less than 6 h More than 6 h p*

Mean SD Mean SD 

Daily activity status 4.00 1.09 3.67 1.06 0.107
Average daily sleep 2.84 0.44 2.90 0.44 0.474
Percentage of standing  20.92 8.37 12.96 6.04 <0.001
Percentage of walking  20.66 10.98 13.39 8.94 <0.001
Severity of pain 3.18 1.18 3.96 1.41 0.003

* t-test; SD: standard deviation.

Table 4. Correlation of clinical data

BMI Percentage Percentage Percentage
of sitting of standing of walking

Age
 r 0.201 −0.014 0.017 0.006
 p* 0.021 0.87 0.846 0.947
Average daily sleep
 r −0.179 −0.033 −0.002 0.047
 p* 0.041 0.705 0.98 0.591
Duration of pain
 r 0.183 0.297 −0.302 −0.186
 p* 0.036 0.001 <0.001 0.033
Severity of pain
 r −0.092 0.19 −0.167 −0.142
 p* 0.296 0.03 0.057 0.106

*Pearson correlation.

Table 2. Comparison of clinical data according to the sitting position

Sitting straight Sitting back Leaning forward p*

Mean SD Mean  SD Mean SD

Daily activity status 4 0.97 4 1.05 4 1.14 0.365
Average daily sleep 3 0.4 3 0.49 3 0.45 0.911
Percentage of sitting  67 15.41 69 12.13 70 14.01 0.555
Percentage of standing  16 8.75 15 6.28 15 7.53 0.752
Percentage of walking  17 9.66 16 11.75 14 9.73 0.501
Severity of pain 3 1.39 4 1.26 4 1.41 0.151

*One-way ANOVA test; SD: standard deviation.
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between obesity and chronic pain[15]. Being overweight has 
been found to be associated with modified serum lipid lev-
els, possibly affecting the feeding of disc cells, and athero-
sclerosis[16]. In addition, a previous study reported that be-
ing overweight was associated with disc degeneration in the 
lumbar spine[17]. In our study, we found a close correlation 
between BMI and duration of pain.

Although the epidemiological evidence of a correlation 
between sitting duration at desks and lumbar pain is well 
established, the number of studies investigating the asso-
ciation of specific modifiable behavioral or occupational 
factors among office workers with non-specific lumbar 
pain working at a desk is few[18-20]. In some studies, it has 
been suggested that there are some occupational risk fac-
tors such as psychosocial stress, long working hours, and 
poor social support[21-23]. Many workplaces involve versa-
tile work, wherein office workers need to constantly rotate 
their bodies or torsos while working. This increases the load 
on their lumbar and spine[24,25].

In a study conducted in 2017, Ye et al.[26] found that the com-
puter monitor not being placed in front of operators (i.e., on 
the left or right side) and cold office temperature were inter-
changeable occupational risk factors for non-specific lumbar 
pain among office workers using computers.

In conclusion, a history of lumbar pain, a high BMI, and 
long working durations in the sitting position may be the 
risk factors for lumbar pain among office workers. This in-
formation can be used by clinicians to determine the prog-
nosis of individual patients in primary care. Furthermore, to 
reduce the incidence of lumbar pain, ergonomic measures 
should be implemented toward the modifiable risk factors 
defined in our study and necessary planning should be 
done.
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