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Abstract
Manual material handling (MMH) is one of the most physically challenging works where workers are vulnerable to
awkward postures, repetitive movements, forceful exertions and contact stresses. MMH tasks include lifting, lowering,
holding, pulling, pushing, carrying and moving a load. These tasks, if repeatedly performed lead to fatigue and
musculoskeletal disorders (MSDs) of lower back, shoulders and lower extremities. While performing MMH tasks, the
operator’s posture is at an unacceptable position, exposing them to MSD risks and low back problem (LBP). A field
study of small scale industries in informal sector such as stone cutting & polishing units, saw mills, bottling plant and
warehouses is undertaken. The methodology for present study is Body discomfort questionnaire, Rapid Entire Body
Assessment (RULA), Rapid Entire Body Assessment tool (REBA) and NIOSH lifting equation. The primary data is
collected through observations, interviews and discussions and RULA, REBA and NIOSH. RULA and REBA
analyses the working postures of workers and determines the ergonomic risk factors. NIOSH determines the
recommended weight limit (RWL) and calculates lifting index (LI), which analyses whether a lift is safe or hazardous.
The ergonomic studies revealed that in almost all industries the workers complain of discomfort & pain in shoulder,
low back and lower extremities due to unscientific methods of handling and awkward postures. The postural analysis
according to RULA and REBA tools revealed most of the postures are in medium to high risks (40% to 55%). In one
particular case, ergonomic interventions by Digital Human Modeling and Simulation (DHMS) are done using CATIA
V5 software. By implementing suitable ergonomic interventions, the lifting index value was reduced from 1.64 to
1.2, and 1.79 to 0.98. The postural risks are also reduced considerable. Several ergonomic interventions and redesign
of workplace and training of workers were recommended. The findings indicate an immediate need to implement
ergonomic principles and interventions throughout different industries to reduce the risks due to MMH tasks. After
implementation of proper lifting techniques and redesign of work systems, showed that the workers yielded lower
lifting index, reduced physical exertion and MSDs and improved productivity.
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