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ARTICLE INFO  ABSTRACT 
 

 
 
 

Background: Ergonomics plays an important role in safety and health of professionals in skill-based 
work stations. Work-related musculoskeletal disorders (WRMSDs) can affect almost all parts of the 
body especially the neck, back and upper limbs, depending upon the physical movement 
characteristics as well as ergonomic & mechanical design of work tasks. In order to ensure good 
practices at work it is necessary to understand the engineering and worker controls of professionals 
involved in heavy work demand and stressful work stations. Interdisciplinary areas of research need 
to be promoted among health care and hospitality industry. One of the areas of mutual interest is 
ergonomics.  This paper would also help to identify potential areas of future research interest for 
those involved in research from both the disciplines. Methods: A preliminary survey was undertaken 
among 15 selected workers from a hospitality-based industry in Dakshina Kannada district. A semi-
structured questionnaire was used to identify self- reported pain findings and demographic data. 
Rapid Upper Limb Assessment (RULA) was used for upper limb posture analysis. Results: Out of 15 
subjects evaluated, 6subjects (40%) complained of musculoskeletal pain- 3 subjects (20%) had low 
back pain and 3 subjects (20%) complained of lower leg pain which is intermittent in nature. RULA 
scale indicated that 6 subjects (40%) were at low risk and 9 subjects (60%) of workers were at 
medium risk for MSD. Conclusion: Lack of ergonomic awareness and poor work practices were 
found in the subjects of the present study. Results warrant implementation of proper knowledge 
among workers regarding proper posture and health education. There is a need to switch to 
ergonomically designed work stations with a focus to prevent WRMSDs. 
 

 

 

INTRODUCTION 
 

Work-related musculoskeletal disorders (WMSD) can affect 
various parts of the body especially the back, neck and upper 
limbs, which depend upon the characteristics of the movement, 
and the mechanical andergonomic design of work task 
(Winkel, 1994 and Hales, 1996). Awkward working posture 
has been considered a risk factor related to musculoskeletal 
disorders (MSDs) in workplaces. Work-related 
musculoskeletal disorders (WMSDs) is an important 
occupational problem for both developed and developing 
countries, with reduced productivity, rising costs of medical 
expenses and wage compensation and lower quality of life 
(Chaffin, 2000 and Karwowski, 2003). Occupational 
musculoskeletal diseases of the upper limbs can be defined 
asalterations of the muscle-tendon unit, of the peripheral 
nerves and of the vascular system. They can be triggered or 
aggravated by repetitive movements and/or physical strain of 
the upper limbs (Grieco, 1998). According to a recent review 
by Weevers HJ et al, the main reasons for work related 
consultations in general practice are musculoskeletal disorders, 
particularly low back pain, neckpain and shoulder pain 
(Weevers, 2005). Pain related disorders have a negative impact  
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on the abilit y and effectiveness of the work (Frank, 1996 and 
Blyth, 2003). Risk factors for work-related upper-limb 
musculoskeletal disorders have been grouped into the three 
main categories: (i) physical factors – repetition, force, posture 
and vibration (ii) psychosocial factors – jobdemands, job 
control and social relations at work(iii) personalfactors – 
female gender, advancing age, lower socioeconomic status and 
pre-existing musculoskeletal disorders (Bernard, 1997 and 
Buckle, 2002). Ergonomics influences work professionals in 
skill-based work stations in hospitality. In order to ensure good 
practices at work it is necessary to evaluate the engineering 
and worker controls of professionals involved in stressful, 
heavy and repetitive work.  
 

MATERIALS AND METHODS 
 
Subjects working in food production department in a selected 
hotel in Dakshina Kannada district were examined for work 
related musculoskeletal disorders. Demographic data was 
collected and each participant was interviewed using a semi-
structured questionnaire including self-reported pain related 
questionnaire. An observational analysis was done to evaluate 
work practices and engineering controls. Participants’upper 
limb postural analysis was done using RULA (Rapid Upper 
Limb Assessment) scale. The RULA ergonomic assessment 
tool considers biomechanical and postural load requirements of 
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job tasks/demands on the neck, trunk and upper extremities. 
This scale is filled by the examiner by observing the worker’s 
movements and postures during several work cycles. Selection 
of the postures is evaluated based on: 1) the posture sustained 
for the longest period of time the most difficult postures and 
work tasks (based on worker interview and initial observation), 
2) the posture sustained for the longest period of time, or 3) the 
posture where the highest force loads occur (McAtamney, 
1993). Score 1 is given to the range of movement or working 
posture where the risk factors are minimally present. Sites of 
the movement range with more extreme postures are allocated 
with higher score indicating presence of high-risk factors 
causing load on the structures of the body segment. The 
exposure scores according to RULA were divided into four 0, 
1, 2, and 3 exposure categories: negligible, low, medium and 
high respectively (Table1). Medium and high-risk actions 
should be addressed immediately to decrease the level of 
exposure of risk factors (Ansari, 2014). 
 

RESULTS 
 

The study was done on 15 subjects working at different section 
of the food production department of a selected hotel in 
Dakshin Kannada District. The mean age of the subjects 
was25.93±6.06 with average BMI of 23.85±3.25.  
 

Table 1. Level of MSD risk based on RULA scores 
 

SCORE LEVEL OF MSD RISK 

1-2 Negligible risk, no action needed 
3-4 Low risk, change may be needed 
5-6 Medium risk, further investigation, change soon 
6+ Very high risk, implement change now 

 

 
 

Graph 1. Level of musculoskeletal disorder risk among workers 
 

 
 

Figure 1. worker bending and working to prepare wheat dough- 
Low level work stations used by workers 

 

 
 

Figure 2. Worker forward neck bending posture. 
 

 
 

Figure 3. Worker bending and picking up vegetables- Forward 
bending posture to collect items from storage 

 

The average working hours was 8hrs. with scope for up to 3hrs 
(cumulative) break on typical workdays. Findings indicated 
poor knowledge, attitude and practices (KAP) in ergonomics 
among the subjects interviewed. Out of 15subjects evaluated, 
6subjects (40%) complained of musculoskeletal pain- 3 
subjects (20%) had low back pain and 3 subjects (20%) 
complained of lower leg pain which is intermittent in nature. 
RULA scale indicated that 6 subjects (40%) were at low risk 
and 9 subjects (60%) of workers were at medium risk for MSD. 
 

DISCUSSION 
 
This preliminary survey evaluated work-related 
musculoskeletal disorders and upper limb posture using RULA 
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(Rapid Upper Limb Assessment) scale among food production 
department workers. There were total 7 workstations for 
different cuisines of food (Chinese, North Indian, Sweets, 
South Indian, Tandoori, Pantry and Bakery) which included 1 
chef and 2 helpers. Each work station consisted of two tables - 
gas counter and preparation table; both with non-adjustable 
table heights. Anthropometric measurements varied 
significantly among workers with height range of 152.4 cms to 
170.18 cms and weight range of 50kg to 63 kgs. The height of 
the gas table was below the waist level formost workers and 
hence they had to bend while working, placing stress on the 
low back. 20% of workers complained of low back pain. 
Findings of the semi structured interview indicated poor 
knowledge, attitude and practices in ergonomics among the 
subjects. This selected job category involved mostly working 
only when ordersare placed; standing continuously for 
approximately 2hrs. during a stressful time deadline to 
complete order. Workers did not involve in any healthy 
practices during the approximately 3hr break in between. 
Likelihood of fatigue the lower leg muscles appeared very high 
since the job demands more of standing; possibly explaining 
40% of the workers complaining of leg pain of intermittent in 
nature and with Visual Analogue Scale (VAS) score of 3/10.  
Workers interviewed stated that pain did not affect their work 
practices, however this finding may be viewed with caution 
since RULA posture analysis showed that majority of the 
workers were working in medium and low risk of neck, upper 
limb and trunk injury. On observation, it was found that most 
of the workers had forward neck posture and reduced cervical 
lordosis – with long term consequence of early degenerative 
changes on account of abnormal pressure on the neck 
musculature and vertebra posed by such posture. Continued 
work in these postures may precipitate development of 
musculoskeletal disorders with potential to affect productivity 
and effectiveness in the workplace. Early intervention may be 
prudent to prevent WRMSD in this vulnerable population. 
 

Conclusion 
 
Lack of ergonomic awareness and poor work practices were 
found in the subjects of the present study. The selected 
workstations had poor scope for accommodating 
anthropometric variations of workers. Results warrant 
implementation of proper knowledge among workers regarding 
proper posture and health education. There is a need to switch 
to ergonomically designed work stations with a focus to 
prevent WRMSD. 
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