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ABSTRACT 
an Engineering industries common occupational problem among the workers are musculoskeletal disorders. Musculoskeletal 
disorders (MSDs) are injuries and disorders of the muscles, nerves, tendons, ligaments, joints, cartilage and spinal disks. The low 
back or lumber area, serves a number of important functions for the men in working area. Many occupational tasks in industrial 
area still associated with strenuous working postures and movement. Assessment of exposure levels to MSD risk factors can be an 
appropriate base for planning and implementing interventional ergonomics programs in the workplace. Combined with a heavy 
physical workload, it results in a high frequency of work-related musculoskeletal disorders. The present Project was aimed to 
evaluate the musculoskeletal disorder (MSD) of workers engaged in an Engineering industry. Study was conducted on workers of a 
Nozzle Finishing unit in a heavy engineering industry using the posture analysis tool REBA Technique. The Study recommended 
the awareness and proper ergonomics training to the workers and essential workplace changes. 
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INTRODUCTION 

 

Ergonomics can be defined simply as the study of work. More specifically, ergonomics is the science of 

designing the job to fit the worker, rather than physically forcing the worker’s body to fit the job. Adapting 

tasks, work stations, tools, and equipment to fit the worker can help reduce physical stress on a worker’s body 

and eliminate many potentially serious, disabling work- related musculoskeletal disorders (MSDs)[1]. 

Ergonomics draws on a number of scientific disciplines, including physiology, biomechanics, psychology, 

anthropometry, industrial hygiene, and kinesiology. Industries increasingly require higher production rates and 

advances in technology to remain competitive and stay in business. As a result, jobs today can involve Frequent 

lifting, carrying, and pushing or pulling loads without help from other workers or devices; Increasing 

specialization that requires the worker to perform only one function or movement for a long period of time or 

day after day; Working more than 8 hours a day; Working at a quicker pace of work, such as faster assembly 

line speeds; and Having tighter grips when using tools. These factors—especially if coupled with poor machine 

design, tool, and workplace design or the use of improper tools—create physical stress on workers’ bodies, 

which can lead to injury[2]. 

 

METHODS AND MATERIALS 

 

This research study is conducted at heavy mechanical Engineering industry situated at Chennai in 
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Tamilnadu. The nozzle finishing area selected for the research analysis and selected three specified area for 

studying of Ergonomic studies. The video recording of their postures showing movements of the workers during 

working was recorded. After footage the video, it was cropped to get snapshots for the analysis of posture of the 

worker. The snapshots were analyzed to fill the scores in REBA. The first step was overall body posture 

assessment using REBA method. The works with the involvement of high risk were scored higher and those 

with less risk involvement were scored 0. Immediate corrective actions and necessary changes were 

recommended for activities scored higher to keep away from any risk [4].  

 

 
 

Fig. 1: Postures adopted during working 

 
Fig. 2: REBA Score Sheet 

 

The selected photos of workers performing their work at the manufacturing unit are shown in Figure 1. The 

critical analysis of the observational data and recorded photographs has been carried out. The REBA Score were 

calculated using REBA chart sheet. Then ergonomic risk factors were identified by analyzes the results using 

this REBA score sheets. The Entire body posture was assessed using REBA score sheet. 

 

 
Fig. 3: REBA Risk range Score 

 

The range of movement for each body site is divided into sections. These sections are scored so that the 

score 1 is given to the range of movement or working posture where the risk factors present are minimum. 

Higher scores are allocated to sites of the movement range with more extreme postures indicating an increasing 

presence of risk factors causing load on the structures of the body segment. The exposure scores according to 

REBA were divided into five groups 1,2-3, 4-7,8-10 and 11+ exposure categories: negligible, low, medium and 

high respectively. Medium and high risk actions should be urgently addressed to reduce the level of exposure of 

risk factors. For those activities where whole body and limbs motion needs to be assessed REBA was used 

which is also a pen paper technique. In REBA the body parts are divided into sections and each body part is 

scored according to its range of movement. Higher scores are given to the body parts where presence of risk 

factors are more and lower scores are given to those where presence of risk factors are minimum. The REBA 

scores were divided into five 0, 1, 2, 3, and 4 are categories: negligible, low, medium, high and very high. 

Medium, high and very high needed an immediate action to keep away from any musculoskeletal disorder [5]. 
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Abbreviations and Acronyms: 

MSD   - Muscular Skeletal Disorder 

REEBA - Rapid Entire Body Assessment 

RULA  - Rapid Upper Limb Assessment 

WMSD - Work related Muscular Skeletal Disorder 

ULMSD - Upper Limb Muscular Skeletal Disorder  

LLMSD - Lower Limb Muscular Skeletal disorder 

ISO   - International Standard Organization 

 

RESULTS AND DISCUSSIONS 

 

 
 

 

Fig. 4: MASKING WORKING POSTURE 

 

Masking is a manual surface covering process. The worker doing this work in a danger posture the working 

posture shown in the fig 4. This posture image solved by REBA chart to know the level of ergonomic Hazard.  

 
Fig. 5: MASKING WORKING POSTURE SCORE 

 

After working posture analysis get the scores from the chart. During the long term of work the worker 

affected by MSDs 

 

 
Fig. 6: REBA POSTURE SCORE 
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REBA score for the vane polishing gives score 11.that means the working positions in very high risk. So 

reduce the score by applying control measure in hierarchy of control methods. Starts from Elimination, 

Substitution, Engineering Control Administrative control and Personal Protective Equipments [3] 

The main Physical Hazard of this Problems are Necks pain, Back Pain and leg pain etc., main control 

measures for reducing the risk provide Ergonomically designed chair, provide rest break. 

 

 
Fig. 7: MASKING WORKING POSTURE SCORE AFTER THE CONTROL MEASURE APPLIED 

 

 
 

Fig. 8: MASKING WORKING POSTURE  AFTER THE CONTROL MEASURE APPLIED 

 

After y\the control measure applied the working platform provided by an ergonomic rated chair and the risk 

reduced by 51% 

 

 
 

Fig. 8: BOX UNPACKING WORKING POSTURE 

 

This is a manual handling job which is done in a awaked position. And twisted 24 times in a minute. After 

the REBA analysis the score becomes 11. 
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Fig. 9: BOX UNPACKING REBA  POSTURE SCORE 

 

This score says very high risk jobs so the need a change to redusing Ergonomic risks. 

 

 
Fig. 10: BOX UNPACKING POSTURE AFTER APPLIED THE CONTROL MEASURE 

 

After the analysis a trolley and increased platform height for better work station. Now the awaked positions 

eliminated. 

 

 
 

Fig. 11: REEBA SCORE BOX UNPACKING POSTURE AFTER APPLIED THE CONTROL MEASURE 

Now the score is 3. The risk level reduced by 67% after the control measures applied. 

 

Conclusion: 

The evaluation of body posture has been carried out for this particular manufacturing unit REBA tools, it 

can be concluded that; significant proportion of the workers are working in uncomfortable and painful postures 

as found by analysis. This is due to lack of ergonomics knowledge and awareness in industries. Thus the 
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workers are under moderate to high risk of musculoskeletal disorders as determined from REBA risk level. This 

study recommends the immediate implementation of ergonomics interventions with proper knowledge among 

workers and health education on common postural change, implementation and monitoring of laws among 

industries are recommended to take down morbidity due to musculoskeletal disorders. 
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