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Abstract 

Background: Prolonged sitting posture as in computer users is harmful to the spine and may lead 

to posture abnormalities, which are due to changes in spinal mobility, leading to changes of back 

functional stability and mobility. Purpose: to investigate the effect of prolonged sitting posture on 

lumbar range of motion (LROM) in computer users. Material and methods: thirty-two adult 

computer users of both sexes participated in this study. Their age ranged from 20 to 35 years, with 

no musculoskeletal diseases or current spinal pain. Group A: "16" participants were using 

computer from 8 to 10 years, divided into: A1: 8 participants were using computer more than 5 

hours daily. A2: 8 participants were using computer from 2 to 5 hours daily. Group B: "16" 

participants were using computer from 2 to 4 years, divided into: B1: 8 participants were using 

computer more than 5 hours daily. B2: 8 participants were using computer from 2 to 5 hours daily. 

Back range of motion device (BROM II) was used to evaluate LROM. Results: Two-way 
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MANOVA was conducted to investigate the effect of years and daily hours of computer usage on 

all lumbar range of motion. Two-way MANOVA showed a significant effect of years of computer 

usage on lumbar flexion, extension, right lateral flexion, left lateral flexion and left rotation ROM. 

A significant effect of daily hours of computer usage was found on lumbar extension ROM, while 

there was no significant effect of daily hours of 

computer usage on other ROM measurements. There was no significant interaction effect of years 

and daily hours of computer usage on lumbar flexion (p = 0.24), extension (p = 0.26), right lateral 

flexion (p = 0.73), left lateral flexion (p = 0.54), right rotation (p = 0.61) and left rotation ROM (p 

= 0.1). Conclusion: the effect of prolonged sitting posture on LROM in computer users varies 

according to the daily hours and number of years of computer usage. 

 Key words: Computer users, prolonged sitting, Lumbar spine, BROM. 

Introduction: 

The presence of modern technology 

brings convenience to our lives but removes 

physical activity from our daily routines, 

therefore putting our lives at risk. Extended 

period of computer uses leads to many 

diseases such as visual impairment and 

musculoskeletal disorders. Therefore, 

ergonomic recommendations are needed to 

help reduce the risk of physical inactivity and 

promote a healthy computer usage (1). 

In computer work places, sustained 

non-neutral postures during computer use are 

defined. Prolonged sitting in an incorrect, 

fixed position increases the biomechanical 

stress on the back, neck, shoulders, and upper 

limbs (2), (3). 

Increasing numbers of people spend 

the majority of their working lives seated in 

an office chair. Musculoskeletal disorders, 

especially low back pain (LBP), resulting 

from prolonged static sitting are common, but 

regularly changing sitting position 

throughout the day is thought to reduce back 

problems (2). 

Scientific measurement of 

musculoskeletal function and treatment 

outcomes is required because the 

measurement is vital to the advancement of 

human performance assessment (4). 

Therefore, evaluation of the lumbar spine is 

integral to the assessment and treatment of 

patients with lumbar spine dysfunction and 

determining the most reliable and reasonable 

technique of quantification of the ROM 

available to the lumbar spine is important to 

the clinics in physical therapy (5). 

Human standing posture is the result 

of balance between spine and pelvis, 

recently, it is also known that abnormal 
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lumbar spine measurements may cause 

persistent back pain and be central to the 

development and progression of many spinal 

disorders, including spondylolysis, 

spondylolisthesis and a variety of other spinal 

diseases (6). So, this study was conducted to 

investigate the effect of prolonged sitting 

posture on lumbar range of motion (LROM) 

in computer users. This would provide 

physiotherapist with basic information 

concerning the effect of long periods of 

sitting using computer on lumbar movement 

which can be used for precaution and 

ergonomic recommendation in rehabilitation 

programs and public health planning.  

Material and methods: 

This study was across sectional stud

y. It was conducted to determine the changes 

of lumbar ROM produced by sitting for long 

time in the computer users of the information 

technology and statistics center at El Monira 

General Hospital, Cairo, Egypt  

The participants’ age, height and 

weight were recorded and their body mass 

index (BMI) was calculated, all the 

participants were asked a standardized set of 

questions regarding their occupational status 

and duration of using computer.    

The subjects of this study were using 

computer as a basic agent to their work, 

Furthermore, the subjects were excluded if 

they suffered from lumbar or pelvic disorders 

(lumbar disc lesion, lumbar spondylitis, 

lumbar myelopathy, sacro iliaitis, pelvic 

trauma…), any history of disease or any 

problem with walking and congenital 

postural deformities. Also, pregnant women, 

women who had pregnancy before and 

participants with BMI greater than 25 kg/m² 

or lesser than 18.5 kg/m² all were excluded.  

This study included 32 subjects who 

met the selection criteria, they were assigned 

into four subgroups according to the number 

of years and the number of hours per day they 

were using computer (7). 

Measurements were performed under 

the following standardized conditions: (1) 

measurements were carried out by the same 

investigator and (2) the same lumbar ROM 

measurements were assessed for each 

participant by using back range of motion 

device (BROM II). 

II) Active Lumbar ROM Assessment: 

Evaluation of lumbar spine active 

range of motion (AROM) was performed 

using back range of motion device (BROM) 

(Fig. 1)  

Figure (1): The back range of motion device (BROM 

II) (adapted from Paul, 2014)(8). 
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The BROM II device in this study was used 

for three measurements:  

 Flexion and extension measurements. 

 Rotation measurements (right & left 

rotation).  

 Lateral flexion measurements(right & 

left side bending). 

The device consists of 2 plastic units: 

an inclinometer for measuring movements of 

the sagittal plane and a combination gravity 

goniometer/compass for lateral flexion and 

rotational motions, respectively.  

a) Flexion/Extension measurements: 

It uses a unique combination of 

inclinometer and goniometer technology 

with a standardized protocol to easily give 

objective repeatable measurement. The base 

has a two vertical contact point 

approximately 5 cm apart, facilitating 

positive placement on the sacrum. The unit is 

held by the right wing with the left hand. The 

left wing is rest securely on the subject’s 

buttocks, providing added contact and 

minimizes rocking on the sacrum. The 

pointer on the base indicates flexion and 

extension angle on the protractor degree scale 

(8).

 

(Fig. 2): Flexion/Extension measurements 

using BROM device (Sallam, 2015) (9). 

b) Rotation/ lateral flexion measurements: 

Use an inclinometer and a compass 

on a positioning frame, a magnetic booster, 

and a standardized protocol to give objective 

and reliable measurement. The positioning 

frame has two slip-resistant feet, which are 

approximately 15 cm wide and rest against 

subject back. The inclinometer is mounted on 

the vertical plane for assessing lateral flexion. 

The compass is mounted on the horizontal 

plane for measuring rotation. The magnetic 

boosters which consist of belt and magnets 
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encased in vinyl with Velcro straps give a 

stable magnetic field for the compass. The 

magnetic booster compensates for the 

undesirable pelvis rotation as it move with 

subject’s pelvis (8). 

(Fig. 3): Rotation/ lateral flexion 

measurements using BROM device (Sallam, 

2015) (9).  

Statistical analysis: 

All statistical measures were 

performed through the statistical package for 

social studies (SPSS) version 19 for 

windows. The level of significance for all 

statistical tests was set at p < 0.05. 

Descriptive statistics and one-way 

MANOVA were conducted for the mean age, 

weight, height, and BMI of the study groups. 

Two-way MANOVA was conducted to 

investigate the effect of years and daily hours 

of computer usage on lumbar range of 

motion.  

Results and Discussion 

This study was conducted on 32 

computer users of both sexes (20 male, 12 

female) who were recruited from the 

information technology and statistics center 

at El-Monira General Hospital, Cairo, Egypt 

during the period of June 2014 to December 

2014.  Their age ranged from 20 to 35 years 

old. 

The subjects were divided according 

to years of computer usage into two equal 

groups, group A and B. Group A were using 

computer from 8 to 10 years, and group B 

were using computer from 2 to 4 years. The 

two groups were subdivided in two 

subgroups based on hours of computer usage. 

Group A1 and B1 used computers for more 

than 5 hours daily, and group A2 and B2 used 

computers between 2-5 hours daily.  
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Comparing the general characteristics 

of the subjects of study groups revealed that 

there was no significance difference between 

groups in the mean age, weight, height and 

BMI (p > 0.05). The demographic data of the 

participants is shown in table (1). 

Data obtained from all groups 

regarding lumbar range of motion were 

statistically analyzed and compared.  

I. Effect of years and daily hours of 

computer usage on lumbar ROM: 

(1) Effect of years and daily hours of 

computer usage on lumbar flexion: 

There was a significant decrease in 

lumbar flexion ROM of group A1 compared 

with group B1 (p = 0.0001), also there was a 

significant decrease in lumbar flexion ROM 

of group A2 compared with B2 (p = 0.0001). 

 There was no significant difference 

in lumbar flexion ROM between group A1 

and A2 (p= 0.14), also there was no 

significant difference in lumbar flexion ROM 

between group B1 and group B2 (p = 0.86). 

There was no significant interaction 

effect of years and daily hours of computer 

usage on lumbar flexion ROM (p = 0.24), as 

shown in table 2. 

(2) Effect of years and daily hours of 

computer usage on lumbar extension 

ROM: 

There was a significant decrease in 

lumbar extension ROM of group A1 (p = 

0.0001) and A2 (p = 0.0001) compared with 

group B1 and B2 respectively.  

There was no significant difference in 

lumbar extension ROM between group A1 

and A2 (p= 0.17), while there was a 

significant decrease in lumbar extension 

ROM in group B1 compared with group B2 

(p = 0.006). 

http://www.sciencedirect.com/science/article/pii/S2090123211000361#t0005
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There was no significant interaction 

effect of years and daily hours of computer 

usage on lumbar extension ROM (p = 0.26), 

as shown in table 3. 

(3)  Effect of years and daily hours of 

computer usage on lumbar right lateral 

flexion ROM:  

There was no significant difference in 

lumbar right lateral flexion ROM between 

A1 and B1 (p = 0.08), while there was a 

significant decrease in lumbar right lateral 

flexion ROM of A2 compared with B2 (p = 

0.02). There was no significant difference in 

lumbar right lateral flexion ROM between 

both A1 and A2 (p= 0.37) and between B1 

and B2 (p = 0.67). There was no significant 

interaction effect of years and daily hours of 

computer usage on lumbar right lateral 

flexion ROM (p = 0.73), as shown in table 4. 

 

(4) Effect of years and daily hours of 

computer usage on lumbar left lateral 

flexion ROM: 

There was a significant decrease in 

lumbar left lateral flexion ROM of A1 

compared with B1 (p = 0.01), while there was 

no significant difference in lumbar left lateral 

flexion ROM between A2 and B2 (p = 0.09). 

 There was no significant difference 

in lumbar left lateral flexion ROM between 

A1 and A2 (p= 0.43), also there was no 

significant difference in lumbar left lateral 

flexion ROM in between B1 and B2 (p = 0.1). 

There was no significant interaction 

effect of years and daily hours of computer 
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usage on lumbar left lateral flexion ROM (p 

= 0.54), as shown in table 5. 

(5) Effect of years and daily hours of 

computer usage on lumbar right rotation 

ROM: 

There was no significant difference in 

lumbar right rotation ROM of group A1 (p = 

0.13), and group A2 (p = 0.41) compared 

with group B1 and B2 respectively. 

 Also, there was no significant 

difference in lumbar right rotation ROM of 

group A1 (p= 0.15) and group B1 (p = 0.47) 

compared with group A2 and B2 

respectively. 

There was no significant interaction 

effect of years and daily hours of computer 

usage on lumbar right rotation ROM (p = 

0.61), as shown in table 6. 

(6) Effect of years and daily hours of 

computer usage on lumbar left 

rotation ROM: 

There was a significant decrease in 

lumbar left rotation ROM of group A1 

compared with group B1 (p = 0.01), while 

there was no significant difference in lumbar 

left rotation ROM between group A2 and 

group B2 (p = 0.77). There was no significant 

difference in lumbar left rotation ROM 

between group A1 and A2 (p= 0.06), also 

there was no significant difference in lumbar 

left rotation ROM in between group B1 and 

group B2 (p = 0.63). 

There was no significant interaction 

effect of years and daily hours of computer 

usage on lumbar left rotation ROM (p = 0.1), 

as shown in table 7. 

Discussion: 

In the last two decades, computer use 

has increased dramatically at workstations, 

and nowadays computers have become an 

essential and integral part of almost all office 

environments (10). So, the current study was 

conducted to determine the changes of 
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lumbar range of motion (LROM) produced 

by sitting for long time in computer users. 

  To show alteration of lumbar ROM in 

computer users, BROM II was used to 

measure the active lumbar flexion, extension, 

right lateral flexion, left lateral flexion, right 

rotation and left rotation. 

By reviewing the literature, we found 

normative values of lumbar range of motion 

by BROM device in normal adults for the 

egyptian population, as reported by El-

Hakke, (2001). Based on these data the 

results of lumbar AROM of the current study 

are within normal range, this may be due to 

the participants were not complaining from 

any pain, they were young and wide range of 

values for normal back motion was reported, 

also conducting the measurements during 

summer and afternoon may be another 

contributing factor (11). This came in 

agreement with Reilly et al., (2007) who 

reported that the ranges of motion are not 

stable with time. In addition, in the current 

study all measurements were done at least 2 

hours after arising in the morning to 

overcome the initial stiffness of the spine (12, 

13).  

 In the current study there was a 

significant effect of years of computer usage 

on lumbar flexion, extension, right lateral 

flexion, left lateral flexion and left rotation 

ROM. A significant effect of daily hours of 

computer usage was found on lumbar 

extension ROM, while there was no 

significant effect of daily hours of computer 

usage on other ROM measurements. This 

may be due to the flexion attitude, which is 

often found in desk workers and computer 

users, thus Youdas et al., (2000) reported that 

patients with chronic low back pain (CLBP) 

had less lumbar extension ROM than those 

without low back pain (14). This finding is 

consistent with results reported by Pope et al., 

(1985) who also noted diminished lumbar 

extension ROM in 215 patients with LBP 

compared with 106 control subjects (15). In 

contrast, Esola et al., (1996) reported that 

patients with LBP had no difference in spinal 

ROM compared with their counterparts 

without low back pain (16). 

The results showed that there was no 

significant interaction effect of years and 

daily hours of computer usage on lumbar 

flexion, extension, right lateral flexion, left 

lateral flexion, right rotation and left rotation 

ROM. These results came in agreement with 

Youdas et al., (2000) who found that there 

was no difference in spinal ROM in both men 

and women between the subjects with CLBP 

and the control subjects (14). 

The age effect was statistically 

significant across all primary movements. 
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The asymptomatic subjects exhibited a 

reduction in the active lumbar ROM 

throughout the years (17). Also, Smith et al., 

(2008) reported that the lifestyle factors 

including sleep position, time spent sitting 

and side dominant lifestyle did not appear to 

influence variability in mobility. In contrast 

Gordon et al., (2002); Lee et al., (2004) 

reported that the lifestyle factors including 

sleeping position, side dominant exercise or 

occupation and hours spent in sustained 

positions such as sitting all appear to have 

some influence on ROM measures (18,19). 

Limitation of this study: this study was 

limited to the small sample size. The discrete 

hours or the continuity of hours using 

computer, this factor was not considered in 

the current study. Another limitation is that 

there were great variations in method of 

assessment and in normal value of lumbar 

ROM measured by BROM to be used in 

comparison with the variant back AROM.  

Conclusion: 

According to the findings of this 

study, it was concluded that there were 

changes in lumbar ROM in computer users 

with prolonged sitting. Increased number of 

hours per day using computer did not affect 

all lumbar ROM measurements in computer 

users except lumbar extension movement.  

Author contributions: 

All authors contributed to the study 

including data collection, carrying out the 

study design, drafting the manuscript and 

statistical analysis.  

Acknowledgements: 

The researchers wish to take this 

medium to thank the participants for making 

this study possible. 

Disclosure: 

The authors declare that they have no 

conflict of interests. 

References 

1. Yoo W: Comparison of the Forward 

Head Angle and the cervical Flexion and 

Rotation Angles of Computer Workers 

Using Routine and Individually Fixed 

Computer Workstations, J Phys Ther 

Sci. (2014); 26(3): 421–422. 

2. Paolo P, Raffaele M, Chiara F, 

Lucia B, Roberta B, Stefania C, et 

al.,:"Evaluation of two preventive 

interventions for reducing musculoskeletal 

complaints in operators of video display 

terminals". Physical Therapy Journal, (2007); 

87(5): 536–544. 

3. Hsieh Y-J, Cho C-Y.  Using risk 

factors, myoelectric signal, and finger tremor 

to distinguish computer users with and 

without musculoskeletal symptoms Eur J 

Appl Physiol (2008); 104:9–17. 



Corresponding author Sallam A. Sallam 

11 

 

4. Mayer T, Kondraske G, Beals S, 

Gatchel R. Spinal range of motion, accuracy 

and sources of error with inclinometric 

measurement. Spine 1997; 22 (17): 1976- 

1984. 

5. Nitschke J, Nattrass C, Disler P, 

Chou M, KathleenT. Reliability of the 

American medical association guides' model 

for measuring spinal range of motion. Spine 

1999; 24 (3): 262-268. 

6. Oh Y.M, Choi H.Y. and Eun J.P, 

“The Comparison of Sagittal Spinopelvic 

Parameters between Young Adult Patients 

with L5 Spondylolysis and Age-Matched 

Control Group” J Korean Neurosurg Soc. Sep 

(2013); 54(3): 207–210. 

7. Grase MA: “Alteration on cervical 

curvature in computer users with prolonged 

sitting”; master thesis, (2014).  

8. Paul S. Manual of the BROM device 

(Procedure for measuring back Motion with 

the BROM), Performance Attainment 

Associate, Labor, 2014. 

9. Sallam SA: “specific lumbosacral 

measurements: influence of prolonged sitting 

posture on computer users”; master thesis, 

(2015).  

10. Esmaeilzadeh S, Ozcan E, Capan 

N: “Effects of ergonomic intervention on 

work-related upper extremity 

musculoskeletal disorders among computer 

workers: a randomized controlled trial”. Int 

Arch Occup Environ Health, (2012); DOI 

10.1007/s00420-012-0838-5.  

11. El Hakkee SM: “Reliability of the 

BROM device in measurements of the 

lumbar range of motion”. Master thesis, 

(2001).  

12. Reilly T, Atkinson G, Edwards B, 

Waterhouse J, Farrelly K, Fairhurst E: 

"Diurnal variation in temperature, mental and 

physical performance, and tasks specifically 

related to football (soccer)". Chronobiology 

International, (2007); (24): 507-519. 

13. Strimpakos N: "The assessment of 

the cervical spine. Part: Range of motion and 

proprioception: systematic critical review". 

Journal of Bodywork & Movement 

Therapies, (2011); (15): 114-124. 

14. Youdas J, Garrett T, Egan K, 

Therneau T. Lumbar lordosis and pelvic 

inclination in adults with chronic low back 

pain. Phys Ther. 2000; 80(3):261-75. 

15. Pope MH, Bevins T, Wilder DG, 

Frymoyer JW. The relationship between 

anthropometric, postural, muscular, and 

mobility characteristics of males ages 18–55. 

Spine. 1985; 10:644–648. 

16. Esola MA, McClure PW, 

Fitzgerald GK, Siegler S: “Analysis of 

lumbar spine and hip motion during forward 

bending in subjects with and without a 



Corresponding author Sallam A. Sallam 

12 

 

history of low back pain” Spine. 1996; 

21:71–78.  

17. Smith AJ, O’Sullivan PB, 

Campbell AC, Straker LM. The 

relationship between back muscle endurance 

and physical, lifestyle, and psychological 

factors in adolescents. Journal of 

Orthopaedic & Sports Physical Therapy 

2010; 40(8):517e23. 

18. Gordon SJ, Trott P, Grimmer 

KA:"Waking cervical pain and stiffness, 

headache, scapular or arm pain: gender and 

age effects". Australian Journal of 

Physiotherapy, (2002); 48(1):9–15.  

19. Lee ES, Woong C, Suh SW, Kumar 

S, Kang K and Yang JH: “The effect of age 

on sagittal plane profile of the lumbar spine 

according to standing, supine, and various 

sitting positions” Journal of Orthopaedic 

Surgery and Research (2014); 9:11. 

 


