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INTRODUCTION 
 

Low back pain can be defined as pain localized below the line 
of the twelfth rib and above the inferior gluteal fold, with or 
without leg pain (Woolf and Pfeger, 2003).
epidemiological studies limiting the ability to compare and 
pool data, estimate incidence of any kind of episode of low 
back pain to range between 1.5% and 36%. The estimated 
recurrence of low back pain in one year ranges from 24% to 
80%.The prevalence of low back pain ranges from 1.0% to 
58.1% (mean: 18.1%; median: 15.0%), and one year 
prevalence ranges from 0.8% to 82.5% (mean: 38.1%; median: 
37.4%) (Woolf and Pfeger, 2003; Hoy et al., 
related Musculoskeletal Disorders are increasing in 
users throughout the world. There is a significant rise in the 
use of computers for office work in the past two decades. 
Nearly 76% of Computer professionals from India reported 
some kind of musculoskeletal discomfort in various 
epidemiological studies (Talwar et al., 2009).
factors are associated which contribute to work related 
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ABSTRACT 

Background and Objectives: Low back pain can be defined as pain localized below the line of the 
twelfth rib and above the inferior gluteal fold, with or without leg pain. Nearly 7
professionals from India reported some kind of musculoskeletal discomfort in various epidemiological 
studies. This present study is aimed to investigate if there was a correlation between BMI, posture and 
working hours of administrative workers in being a risk factor for low back pain.
Methodology: Administrative workers who use computer for their daily work were considered for the 
study. Out of the 100 participants 26 were male participants and 74 were female participants. 
Demographic data like age, BMI, working hours was recorded in data collection sheets. Postural 
assessment was done in sitting and standing by observational and plumb line method respectively. 
Low back pain intensity was evaluated using visual analogue scale and Modified osw

 The correlation analysis was done between BMI, posture and working hours of each 
participant.  
Results: No significant correlation was found between body mass index, posture and working hours 
of administrative workers in being a risk factor for low back pain. 
Conclusion: The present study demonstrated that there was no significant correlation between body 
mass index, posture and working hours of administrative workers in being a risk factor for low back 
pain. However the present study indicated that increased body mass index and static posture during 
sitting may result in low back pain 
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 in any medium, provided the original work is properly cited. 

localized below the line 
of the twelfth rib and above the inferior gluteal fold, with or 

(Woolf and Pfeger, 2003). Many 
epidemiological studies limiting the ability to compare and 
pool data, estimate incidence of any kind of episode of low 
back pain to range between 1.5% and 36%. The estimated 
recurrence of low back pain in one year ranges from 24% to 

ce of low back pain ranges from 1.0% to 
58.1% (mean: 18.1%; median: 15.0%), and one year 
prevalence ranges from 0.8% to 82.5% (mean: 38.1%; median: 

et al., 2010). Work-
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Musculoskeletal Disorders in workers who use a computer on 
a daily basis. WHO classifies two major categories for risk of 
low back pain (World Health Organization, 1985). They are 
Occupational and Non occupational/personal risk factors. The 
occupational factors include, repetition, force, awkward/static 
postures, duration of exposure and vibration which are the 
major risk factors. Other factors include age, physical fitness, 
smoking, excess body weight and strength of back and 
abdominal muscles.1Psychologic
risk of low back pain are anxiety, depression and emotional 
instability. Approximately 85–
cause of the pain is unclear (Hoy 
is often worse with prolonged walking, standin
(Woolf and Pfeger, 2003; Hoy 
2009). In sitting posture, intra discal pressures is higher when 
compared to a standing or supine posture. This may cause low 
back pain in the long run (Johanning, 2000
Body Mass Index according to World Health Organization 
states people to be underweight with a BMI of
18.5-24.99, overweight 25.00-
(World Health Organization, 2000
have a positive association between BMI and low back pain. 
Higher BMI has shown higher risk
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Low back pain can be defined as pain localized below the line of the 
twelfth rib and above the inferior gluteal fold, with or without leg pain. Nearly 76% of Computer 
professionals from India reported some kind of musculoskeletal discomfort in various epidemiological 

investigate if there was a correlation between BMI, posture and 
ers in being a risk factor for low back pain. 

Administrative workers who use computer for their daily work were considered for the 
study. Out of the 100 participants 26 were male participants and 74 were female participants. 

ike age, BMI, working hours was recorded in data collection sheets. Postural 
assessment was done in sitting and standing by observational and plumb line method respectively. 
Low back pain intensity was evaluated using visual analogue scale and Modified oswestry disability 

The correlation analysis was done between BMI, posture and working hours of each 

No significant correlation was found between body mass index, posture and working hours 
  

The present study demonstrated that there was no significant correlation between body 
mass index, posture and working hours of administrative workers in being a risk factor for low back 

study indicated that increased body mass index and static posture during 
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Musculoskeletal Disorders in workers who use a computer on 
WHO classifies two major categories for risk of 

low back pain (World Health Organization, 1985). They are 
Occupational and Non occupational/personal risk factors. The 

ctors include, repetition, force, awkward/static 
postures, duration of exposure and vibration which are the 
major risk factors. Other factors include age, physical fitness, 
smoking, excess body weight and strength of back and 

Psychological factors which add to the 
risk of low back pain are anxiety, depression and emotional 

–95% of cases, the exact root 
Hoy et al., 2010). Low back pain 

is often worse with prolonged walking, standing, and sitting 
Hoy et al., 2010; Talwar et al., 

In sitting posture, intra discal pressures is higher when 
compared to a standing or supine posture. This may cause low 

Johanning, 2000). Classification of 
Body Mass Index according to World Health Organization 
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et al., 2010). Sedentary lifestyle is also the cause for obesity 
which in turn leads to musculoskeletal issues such as low back 
pain (Kim et al., 2015). Low Back pain also occurs due to 
sprains and strains in the back as a result of static or an 
awkward posture. Multiple musculoskeletal injuries have 
demonstrated to evolve from inactivity and static postures 
(Charpe, 2009). Posture is the normal attitude attained by the 
body during rest or activity. Most of the administrative 
workers have to sit for long hours during their work. Sitting for 
prolonged duration can lead to many postural changes in 
sitting (Chen et al., 2009). Prolonged sitting in poorly designed 
chairs with inadequate lumbar support can lead to muscle 
fatigue of the back and abdomen. According to a study IT 
Professionals are exposed to the different risk factors 
associated with low back pain and hence, they are prone to 
work related Musculoskeletal Discomfort (Wahlström, 2005). 
Therefore, the workers involved in the administration have 
high prevalence of Work-related Musculoskeletal Disorders 
that may be associated with work style as one of the risk 
factors for developing musculoskeletal discomfort (Sharan et 
al., 2011).  
 
Low back pain is considered to be related with sitting postural 
changes and there is a positive relationship between discomfort 
and the frequency of postural changes during computer work. 

Physical Inactivity, Inferior fitness and nutrition levels, stress, 
depressive mood, cognitive functioning are the Psychosocial 
risk factors at work for LBP. Perceived high pressure on time 
and workload, low job control, job dissatisfaction, monotonous 
work, and low support from co workers and management 
appear to independently increase the risk of low back pain. 
Occupational risk factors for Low Back pain includes reasons 
like static muscle load and flexed curvature of the lumbar 
spine, as both are involved in seated work tasks (Bernard and 
Putz-Anderson, 1988; Wilder et al., 1988). Computer workers 
are highly susceptible to the development of musculoskeletal 
symptoms, with prevalence as high as 50% (Gerr et al., 2001). 
Work-related physical risk factors such as poor posture, Work 
related psycho-social factors and Occupational risk factors 
(Bernard and Putz-Anderson). It is important to identify these 
risk factors and their correlation ship as a cause for low back 
pain in order to reduce their prevalence. 

 
MATERIALS AND METHODS 
 
Subjects 
 
Data was collected from administrative workers in a tertiary 
hospital and educational institutions Study design was a non 
experimental study. Convenience sampling was used in the 
study with a final sample size of 100 (n=100). Only 
administrative workers who use computers as part of their 
daily work were taken into considerations. Age of the 
participants was between 25-60 years. Participants with any 
spinal injuries, pregnancy and abnormalities were excluded 
from the study. The demographic data such as gender, age, 
BMI, waist hp ratio, working hours were recorded in data 
collection sheets.  
 
Methods of postural assessment: Postural assessment was 
done in saggital view for sitting and standing by observational 
method and plumb line method respectively. In sitting posture 
the cervical, thoracic and lumbar regions were observed for 
postural deviations (Fig. No 1). 

 
 

Fig. 1. 
 
In standing posture plumb line was used to assess cervical, 
thoracic and lumbar postural deviations with regard to the 
plumb line (Fig. 2). 
 

 
 

Fig. 2. 

 
Visual analogue scale and Modified Oswestry disability index 
was used to evaluate the intensity of pain (Takala et al., 2010; 
Griegel-Morris et al., 1992). 

 
RESULTS 

 
In the present study 69.2% male participants and 52.7% female 
participants experienced LBP during the duration of the study. 
The distribution of demographic data on the participants is 
inferred in Table no.1 
 

Table 1. Demographic data of all the subjects in the study 
 

Particulars Male  Female 

Gender (percentage value) 26% 74% 
Age 34.5 ±5.96 31.2 ±5.71 
Height 161.1±7.45 157.4 ±5.43 
Weight 65.2 ±8.70 57.3 ±8.04 
BMI 25.36±3.39 23.16 ±2.52 
WaistHipRatio 0.89 ±0.09 0.79 ±0.04 
Duration of work (hours/day) 7.98 ±0.20 
Duration of rest  (hours/day) 1.01 ±0.07 
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Statistical analysis  
 
Correlation of BMI with working hours and rest time.  
 
The correlation of BMI with duration of work was not 
significant as the r value was -0.02, which indicates a negative 
correlation. The p value was 0.453which indicated a very weak 
and negative correlation. Correlation of BMI with rest showed 
a positive correlation with the r value 0.09 and the p value was 
0.378 which indicated a positive and weak correlation between 
BMI and rest time. 
 
Correlation of BMI with standing posture 
 
The correlation of BMI with the cervical region anterior to the 
plumb line was negative and moderate as the r value was -0.45 
and the p value was0.043. The Correlation of BMI with 
cervical region passing through the plumb line was also 
negative and moderate with the r value being calculated as -
0.47 and p value being 0.041. The correlation of BMI with 
thoracic region was negative and weak with the following r 
and p values. The correlation of BMI with thoracic region 
anterior to the plumb line showed r value of 0.15 and p value 
of 0.243. The thoracic region through the plumb line showed r 
value of 0.28 and p value of 0.147. Thoracic region posterior to 
the plumb line showed r value of 0.33 and p value of 0.157. 
The correlation of BMI with lumbar region was positive and 
weak with the following values. The correlation of BMI with 
lumbar region anterior to the plumb line showed r value of 
0.33 and p value of 0.157. The lumbar region passing through 
the plumb line showed r value of 0.21 and the p value of 0.241. 
The lumbar region posterior to the plumb line showed r value 
of 0.34 and the p value of 0.346 
 
The correlation of BMI with sitting posture 
 
The correlation of BMI with cervical forward neck posture was 
negative and moderate correlation with the r value calculated 
as -0.41 and the p value calculated as 0.046. Similarly the 
cervical region in neutral position showed negative and 
moderate correlation with r value -0.44 and p value 0.039. The 
correlation of BMI with increased thoracic kyphosis in sitting 
was negative and weak with r value calculated as -0.22 and p 
value 0.241. The correlation of BMI with thoracic kyphosis 
was negative and moderate with r value -0.40 and p value 
0.041. Correlation of BMI with decreased lumbar lordorsis was  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
positive and very weak with the r value calculated as 0.02 and 
the p value calculated as 0.453. The correlation of BMI with 
increased lumbar lordosis was negative and weak with r value 
calculated as -0.10 and p value 0.355. The correlation of BMI 
with lumbar lordosis was negative and weak with r value of -
0.29 and p value of 0.255. The correlation analysis is 
summarised in table No.2 
 

DISCUSSION  
 
The present study evaluated the correlation of BMI, posture 
and working hours of administrative workers with or without 
LBP in 100 administrative workers. The results of the present 
study did not show any significant correlation between BMI, 
posture and working hours of administrative workers, which 
suggests that correlation of BMI, posture and working hours 
may not be a strong indicator for the cause of the presence of 
In this study 44% of the administrative workers reported LBP. 
Out of the 44%, the total percentage of male participants who 
complained of LBP was 69.2% while 52.7% of female 
participants complained of LBP during the duration of the 
study. Similarly in a study conducted by P Shahul Hameed, to 
study the study work related low back pain in IT workers who 
use the computer as their daily working tool found 54% male 
employees and 42% female employees who reported LBP. The 
mean percentage was 51%. The study concluded that low back 
pain is a major musculoskeletal disorder among IT 
professional including those using video display terminals for 
their work.2 In the present study the correlation of BMI with 
posture for low back pain was weak. Majority of the 
participants with low back pain had foward neck and increased 
thoracic kyphosis. Similarly in a study conducted by. Lis AM 
to study the association of siting with occupational LBP stated 
that sustained awkward sitting posture such as a slouched 
posture or sitting with rounded and protracted shoulders can 
result in higher intra discal pressure and may be injurious to 
spinal postural health. Hence, awkward postures while sitting 
has been described as possible risk factors for the presence of 
LBP (Lis et al., 2007). The negative correlation between sitting 
posture and BMI could be due to the fact that most of the 
administrative workers were provided with proper office chairs 
for sitting. The chairs could be adjusted for height and lumbar 
support which could be beneficial in providing better comfort 
while sitting and thus reducing awkward positions sustained 
during long hours of sitting. Also the subjects are free to move 
in between their working hours and are not confined to one 

Table 2. Correlation analysis of BMI of all the participants with all outcome variables in the study with or without low back pain 
 

Variable 1 Variable 2 r value   p value Association between Var1 & Var2  

BMI Duration of work -0.02 0.453 Negative & very weak  
Duration of rest 0.09 0.378 Positive & very weak 
Cervical - ANTERIOR [STANDING] -0.45 0.043* Negative & moderate 
Cervical -THROUGH [STANDING] -0.47 0.041* Negative & moderate 
Thoracic – ANTERIOR [STANDING] -0.15 0.243 Negative & weak 
Thoracic – THROUGH [STANDING] -0.28 0.147 Negative & weak 
Thoracic – POSTERIOR [STANDING] -0.33 0.157 Negative & weak 
Lumbar – ANTERIOR [STANDING] 0.33 0.157 Positive & weak 
Lumbar – THROUGH [STANDING] 0.21 0.241 Positive & weak 
Lumbar – POSTERIOR [STANDING] 0.34 0.346 Positive & weak 
Cervical - FOWARD NECK [SITTING] -0.41 0.046* Negative & moderate 
Cervical - NEUTRAL [SITTING] -0.44 0.039* Negative & moderate 
Thoracic - INCREASED KYPHOSIS [SITTING] -0.22 0.241 Negative & weak  
Thoracic - KYPHOSIS [SITTING] -0.40 0.041* Negative & moderate 
Lumbar - DECREASED LORDOSIS [SITTING] 0.02 0.453 Positive & very weak 
Lumbar- INCREASED LORDOSIS [SITTING] -0.10 0.355 Negative & weak 
Lumbar- LORDOSIS [SITTING] -0.29 0.255 Negative & weak 

*Significant at 5% level [p < 0.05]  
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position continuously. In the present study there was no 
significant relationship between BMI and postural changes in 
standing. Mitchell T, evaluated the regional changes in the 
lumbar spinal posture and influence of LBP found no relation 
found between BMI and regional postural changes in the spine 
(Mitchell et al., 2008). A meta-analysis conducted to find the 
association between obesity and low back pain, assessed the 
association between overweight/obesity and low back pain. 
Ninety-five studies were reviewed and 33 included in the 
meta-analyses. In cross-sectional studies, obesity was 
associated with increased prevalence of low back pain in the 
past 12 months. The study concluded that obese individuals 
with increased BMI have a higher risk to develop low back 
pain (Shiri et al., 2009). 

 
In the present study suggest that there in more prevalence of 
low back pain in individuals with higher BMI values compared 
to others. The present study the average working time of the 
participants with low back pain was calculated to be 7.98 hours 
per day. The average rest time was calculated to be 1.01 hours 
per day. Similarly in a study conducted b Tyson A.C, studied 
the effects of prolonged sitting on the passive flexion stiffness 
of the lumbar spine suggested that changes in the passive 
flexion stiffness of the lumbar spine may increase the risk of 
low back injury after prolonged sitting and may contribute to 
low back pain in sitting (Beach et al., 2005). In the present 
study the long duration of sitting during working hours could 
contribute to the postural changes in the participants which 
may lead to low back pain. The visual analogue scale (VAS) is 
a simple and frequently used method for the assessment of 
variations in intensity of pain. In clinical practice the 
percentage of pain relief, assessed by VAS, is often considered 
as a measure of the efficacy of treatment.29 In the present study 
the VAS was taken to measure the intensity of LBP in the 
participants complaining of LBP. The pain intensity was 
calculated at rest as well as during activity/movement. The 
average score at rest was 2.0 out of 10, similarly the average 
score during activity was 2.62 out of 10. The VAS scale was 
taken horizontally as suggested by a study done to evaluate the 
Visual Analouge scale in chronic low back pain individuals in 
different settings. The horizontal position is more reliable than 
the vertical orientation as suggested by the study (Ogon et al., 
1996). The MODQ scale was used to evaluate the intensity of 
low back pain in the present study. According to a study which 
compares the MODQ scale to the Quebec Back Pain disability 
scale suggested that MODQ is superior to the Quebec back 
pain disability scale. The study suggested that MODQ scale is 
more responsive than Quebec back pain disability scale.36 In 
the present study, the average MODQ score for participants 
with low back pain was 14.88%. This indicated minimal 
disability caused due to low back pain 
 
Conclusion 
 
The present study conclude that there is no significant 
correlation between BMI, posture and working hours of 
administrative workers with or without low back pain. The 
study also suggested that with increased BMI and 
inappropriate sitting posture during working hours could be a 
risk factor for low back pain. 
 

REFERENCES 
 
Beach TA, Parkinson RJ, Stothart JP, Callaghan JP. 2005. 

Effects of prolonged sitting on the passive flexion stiffness 

of the in vivo lumbar spine. The Spine Journal, 1;5(2):145-
54. 

Beach TA, Parkinson RJ, Stothart JP, Callaghan JP. 2005. 
Effects of prolonged sitting on the passive flexion stiffness 
of the in vivo lumbar spine. The Spine Journal, 1;5(2):145-
54. 

Bernard BP, Putz-Anderson V. Musculoskeletal disorders and 
workplace factors; a critical review of epidemiologic 
evidence for work-related musculoskeletal disorders of the 
neck, upper extremity, and low back. 

Bernard BP, Putz-Anderson V. Musculoskeletal disorders and 
workplace factors; a critical review of epidemiologic 
evidence for work-related musculoskeletal disorders of the 
neck, upper extremity, and low back. 

Charpe NA. 2009. Reducing back pain and increasing 
performance in software professionals. International NGO 
Journal, 30; 4(3):066-9 

Chen SM, Liu MF, Cook J, Bass S, Lo SK. 2009. Sedentary 
lifestyle as a risk factor for low back pain: a systematic 
review. International archives of occupational and 
environmental health, 82(7):797-806. 

Fritz JM, Irrgang JJ. 2001. A comparison of a modified 
Oswestry low back pain disability questionnaire and the 
Quebec back pain disability scale. Physical therapy, Feb 
1;81(2):776-88. 

Gerr F, Marcus M, Ortiz D. 2001. Musculoskeletal disorders 
among VDT operators. NIOSH, Bethesda (GA), 82. 

Griegel-Morris P, Larson K, Mueller-Klaus K, Oatis CA. 
1992. Incidence of common postural abnormalities in the 
cervical, shoulder, and thoracic regions and their 
association with pain in two age groups of healthy subjects. 
Physical therapy, 1;72(6):425-31. 

Hakala PT, Rimpelä AH, Saarni LA, Salminen JJ. 2006. 
Frequent computer-related activities increase the risk of 
neck–shoulder and low back pain in adolescents. The 
European Journal of Public Health, 8;16(5):536-41. 

Hameed PS. 2013. Prevalence of work related low back pain 
among the information technology professionals in India a 
cross sectiojal study. Int J Sci Technol Res, 2(7):80-5 

Han TS, Schouten JS, Lean ME, Seidell JC. 1997. The 
prevalence of low back pain and associations with body 
fatness, fat distribution and height. International Journal of 
Obesity, 21(7):600. 

HeuchI, Hagen K, Heuch I, Nygaard Ø, Zwart JA. 2010. The 
impact of body mass index on the prevalence of low back 
pain: the HUNT study. Spine, 1;35(7):764-8 

Hoy D, Brooks P, Blyth F, Buchbinder R. 2010. The 
epidemiology of low back pain. Best practice & research 
Clinical rheumatology, 1;24(6):769-81. 

Ishizaki M, Yamada Y, Morikawa Y, Noborisaka Y, Ishida M, 
Miura K, Nakagawa H. 1999. The relationship between 
waist-to-hip ratio and occupational status and life-style 
factors among middle-aged male and female Japanese 
workers. Occupational medicine, 1;49(3):177-82. 

Jin K, Sorock GS, Courtney TK. 2004. Prevalence of low back 
pain in three occupational groups in Shanghai, People's 
Republic of China. Journal of Safety Research, 1;35(1):23-8 

Johanning E. 2000. Evaluation and management of 
occupational low back disorders. American journal of 
industrial medicine, 37(1):94-111. 

Kim JY, Park YH, An EN. 2015. The relationship between 
lifestyles and obesity of workers in Korea. International 
journal of Control and Automation, 8(10):349-60 

Leboeuf–Yde C, Kyvik KO, Bruun NH. 1999. Low back pain 
and lifestyle. Part II—obesity: information from a 

75963                         Renu Pattanshetty and Ashton Fernandes. Correlation of body mass index, posture and working hours of administrative  
workers with or without low back pain- an observational study 



population-based sample of 29,424 twin subjects. Spine, 
15;24(8):779-84. 

Lis AM, Black KM, Korn H, Nordin M. 2007. Association 
between sitting and occupational LBP. European Spine 
Journal, 1;16(2):283-98. 

Mitchell T, O'Sullivan PB, Burnett AF, Straker L, Smith A. 
2008. Regional differences in lumbar spinal posture and the 
influence of low back pain. BMC Musculoskeletal 
Disorders, 9(1):152 

Ogon M, Krismer M, Söllner W, 1996. Kantner-Rumplmair 
W, Lampe A. Chronic low back pain measurement with 
visual analogue scales in different settings. Pain, 
1;64(3):425-8. 

Peltonen M, Lindroos AK, Torgerson JS. 2003. 
Musculoskeletal pain in the obese: a comparison with a 
general population and long-term changes after 
conventional and surgical obesity treatment. Pain, 
1;104(3):549-57. 

Rothman KJ. 2008. BMI-related errors in the measurement of 
obesity. International journal of obesity, 11;32(S3):S56. 

Sandergaard KH, Olesen CG, Sandergaard EK, De Zee M, 
Madeleine P. 2010. The variability and complexity of 
sitting postural control are associated with discomfort. 
Journal of Biomechanics, 20;43(10):1997-2001. 

Sharan D, Parijat P, Sasidharan AP, Ranganathan R, 
Mohandoss M, Jose J. 2001. Workstyle risk factors for 
work related musculoskeletal symptoms among computer 
professionals in India. Journal of occupational 
rehabilitation, 1;21(4):520-5. 

Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-
Juntura E. 2009. The association between obesity and low 
back pain: a meta-analysis. American journal of 
epidemiology, 11; 171(2):135-54. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-
Juntura E. 2009. The association between obesity and low 
back pain: a meta-analysis. American journal of 
epidemiology, 11; 171(2):135-54. 

Takala EP, Pehkonen I, Forsman M, Hansson GÅ, Mathiassen 
SE, Neumann WP, Sjøgaard G, Veiersted KB, Westgaard 
RH, Winkel J. 2010. Systematic evaluation of 
observational methods assessing biomechanical exposures 
at work. Scandinavian Journal of Work, Environment & 
Health, 1:3-24. 

Talwar R et al., 2009; Bhanderi D et al., 2007. Sharma A et al., 
2006 & Bakhtia CS et al., 2003. 

Talwar R, Kapoor R, Puri K, Bansal K, Singh S. 2009. A study 
of visual and musculoskeletal health disorders among 
computer professionals in NCR Delhi. Indian journal of 
community medicine: official publication of Indian 
Association of Preventive & Social Medicine, 34(4):326. 

Wahlström J. 2005. Ergonomics, musculoskeletal disorders 
and computer work. Occupational Medicine, 1;55(3):168-
76.. 

Wilder DG, Pope MH, Frymoyer JW. 1988. The biomechanics 
of lumbar disc herniation and the effect of overload and 
instability. Journal of spinal disorders, b1(1):16-32. 

Woolf AD, Pfeger B. 2003. Burden of major musculoskeletal 
conditions. Bulletin of the World Health Organization, 81 
(9):646-56 

World Health Organization, 2000. Obesity: preventing and 
managing the global epidemic. World Health Organization. 

World Health Organization, 2008. Waist circumference and 
waist-hip ratio: report of a WHO expert consultation, 
Geneva, 8-11. 

 
 

75964                                                 International Journal of Current Research, Vol. 10, Issue, 12, pp. 75960-75964, December, 2018 

******* 


