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Abstract: India has carved a name for itself as a hub for export oriented garment manufacturing centre globally. Recent 
reports reveal that garment industry is the largest manufacturing sector in India. The textiles and garments sector alone 
employed 20% of the workforce in the manufacturing sector. Reports also state that textile industry currently contributes 
about 14 per cent to industrial production, 4 per cent to GDP, and 17 per cent to the country's export earnings. During the 
year 2012-13, garments accounted for almost 39% of the total textiles exports. The total textile exports during 2012-13 was 
valued at Rs 137619.44 crore as against Rs 129829.30 crore during the corresponding period of financial year 2011-12, 
registering an increase of 6.00 percent in rupee terms. There are 780 garment-manufacturing units in Bangalore. Women 
constitute 80% of the workforce in the industry. Literature reveals that these workers work in sweatshops that demand 
impossible targets of 100-120 garments an hour, with minimal breaks allowed. 
Through literature review, based on the works majorly carried out in other Asian countries it was understood that poorly-
designed workstations contribute to cumulative trauma disorders (CTDs), such as musculoskeletal disorders of the neck, 
shoulders and upper limbs, collectively known as repetitive strain injuries (RSIs). The authors present an ergonomic 
assessment of the workstations in cutting and sewing sections of a garment manufacturing industry in Bangalore and aim at 
identification of the “bad ergonomics” leading to workers health problems and suggest interventions for developing 
ergonomic workstations and equipment in accordance with the OSHA standards.  
 
Keywords: Cumulative trauma disorders (CTDs), Ergonomics, Garment industry, Musculoskeletal disorders, Repetitive 
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I. INTRODUCTION 
 
Garment factory work (tailoring, cutting cloth, fixing 
buttons, finishing, checking, ironing, packing) is 
repetitive and monotonous requiring strong visual 
demands, improper postural requirements, involving 
long hours sitting or standing in one position. The 
work of garment workers is physically demanding, 
calling for impossible targets of 100-120 garments an 
hour as against the normal rate of 60-70 pieces.  A 
2008 study by Cividep on the Bangalore garments 
industry reported that nearly half the respondents 
from among women workers complained of 
backaches and breathing problems linked to their 
work. 
Ergonomics plays a key role in areas where conflicts 
between man and machine arises. It deals with fitting 
the man to the job by weaving the different 
components into a single system such that each 
components work in synchronized manner with the 
others. These components include the worker, the 
work environment – both physical and organizational, 
the task and the workspace. Thus recognizing 
ergonomic risk factors in the workplace is an 
essential first step in correcting hazards and 
improving worker protection. 
This paper is an effort to understand the different 
processes in a garment industry with an ergonomic 
approach. From the literature review it is learnt that 
Bangalore has an enormous presence in this field 

hence it is very important to ensure that mismatch 
between man and machine is minimized in the best 
interests of the workers and management. Hence this 
paper highlights the ergonomic issues that are 
prevalent in the industry and tries to identify their 
effects on the health of the workforce and develop 
necessary ergonomic interventions. 
 
II. LITERATURE  REVIEW 
 
Jennifer Gunning, Jonathan Eaton ET al. 2001 in  
their Ergonomic Handbook for the Clothing Industry 
identify and document the existing conditions in the 
the four sections selected  namely cutting, assembly, 
pressing and finishing where the common ergonomic 
problems were identified and necessary solutions 
were proposed to mitigate them. MD B. Sarder, 
Sheik.N, and Mandahaw describe the study 
conducted in an export garment manufacturing plant 
in South East Asia to evaluate the working conditions 
of the plant from an ergonomics/human factors 
perspective and to suggest possible solutions to 
management for .The different aspects of poor 
working conditions and its effects were brought to 
light. S Calvin, B Joseph identify the common 
accidents that occurred in the garment industry with 
respect to Bangalore. The authors found that 
accidents were common in garment industry and that 
the workers and management were to be properly 
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educated about the consequences of accidents and the 
importance of ergonomics. 
 
III. METHODOLOGY 
 
The research comprised an exploratory study to 
report the current phenomenon of ergonomics 
through systematic observation at a garment 
manufacturing industry.  
 The study started off with a walk through tour 

of the industry across the different sections. 
 In the next phase the study investigators 

identified the bad ergonomics with respect to 
the workstations and equipment design.  

 This was followed by conducting interviews 
with volunteer operators to gain insights from 
the workers perspective. 

  The study proceeded with comparing the 
workstation and equipment design of the 
garment industry with the norms mentioned in 
the “Ergonomic Handbook” and the OSHAS’s 
“Ergonomic Solutions”, followed by developing 
Ergonomic interventions to mitigate the 
mismatches identified. 

 
IV. THE ERGONOMIC ASSESMENT 
 
An investigation around the three sections namely 
cutting, sewing and packaging, revealed that the 
ergonomic issues in the workplace increase injuries 
among the workers. From the assessment it was 
found that the mismatch between man and the 
machine interface was more prominent in the sewing 
and cutting sections thereby focusing the work on 
these two sections respectively.   
 
1.1 Cutting Section: 

The primary tasks in the cutting section are: 
 Loading the spreading machine 
 Spreading the fabric 
 Cutting the fabric 
 Stacking cut pieces 

Table I illustrates the issues related to bad 
ergonomics and the corresponding ergonomic 
interventions to mitigate them. 
 
1.2 Sewing Section: 

Assembly tasks have many different components that 
must be considered in an ergonomic assessment 
including: 
 sewing table, 
 chair, 
 floor surface, 
 foot pedals, 

 
Table II illustrates the issues related to bad 
ergonomics and the corresponding ergonomic 
interventions to mitigate them. 
 

CONCLUSION: 
 
The study brought to light many issues which were 
ergonomic in nature which were affecting the 
workers health. It was also observed that ergonomic 
awareness was very less in the industry The 
information gained on the work station design and its 
effect on workers through the ergonomic analysis 
added to the state of knowledge of these work places 
and focused our attention on areas where work 
condition improvements are needed. Also it is 
observed that there is ample scope of improvement in 
work design, machine layout and working conditions 
with the objective of providing maximum comfort to 
workers to enhance their health and well being. 
Hence garment industry must address ergonomics as 
equally as their other core processes. 
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Table I: Bad Ergonomics in Cutting section 
Bad Ergonomics Ergonomic Issues Ergonomic Interventions 

 
 
 
 
 
 
 
 
Fig a: The fabric weight in use. 
 

 Although the fabric weights have 
handles on top they are very 
heavy to lift creating lot of stress 
on the wrists and shoulders. 

 Every time the operator uses it, 
there is faulty wrist position as 
shown in the figure above. 

 It also needs two workers to lift 
who often use only one hand to 
lift it. 

 The awkward wrist postures can 
cause  MSD such as Medial 
Epicondylitis (often called 
golfer’s elbow)  and Lateral 
Epicondylitis (often called 
tennis elbow) [5] 

 

 
 
 
 
 
Fig b: Small 
weight and 

clamp for holding the pattern and fabric in 
place. 
 
Solution: The fabric weight should be 
designed as shown and wrist postures 
needs to be rectified. It should be capable 
of being lifted easily by a single person 
while also holding the fabric without 
movements. 

 
 
Fig c: Scissors in use. 

 Large, heavy scissors are used 
for trimming. 

 Threads and are held by the 
blade to provide accuracy. 

 Operators cut through several 
layers of fabric with scissors that 
are too small and do not provide 
enough leverage. 

 Scissor handles are narrow and 
create contact stresses. 

 Scissors are dull and require 
excessive force to operate. 
Workers wrap cut bits around 
handle to reduce 

 
Fig d: Ergonomically designed scissors 
 
Solution: Ergonomically designed scissors 
and cutting equipment help reduce contact 
stresses. They also offer comfortable 
cutting posture and lesser force. 
 

 
Table II: Bad Ergonomics in sewing section. 

 

 

Fig e: Workers standing position. 

 Working in a standing 
position on a regular basis 
can cause sore feet, 
swelling of the legs, 
varicose veins, general 
muscular fatigue, low 
back pain, stiffness in the 
neck and shoulders, and 
other health problems.  

 These postures are 
common in cutting and 
sewing workstations. 

 

 

 
Fig f: Anti fatigue mats 
 
Solution: Provide anti-fatigue 
mats for workers who are 
standing for prolonged periods. 
Anti-fatigue mats promote better 
circulation and reduce fatigue in 
the lower extremities.  



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,    Volume- 2, Issue- 4, April-2014 

Ergonomic Evaluation Of The Work Stations In A Garment Manufacturing Industry- An Exploratory Study 
 

57 

 
 
 
 
 
 
 
 
 
 
 

 
Fig g: Chairs used by workers. 

 Chairs have no height 
adjustable options, 
swiveling and cushioning. 

 
 A seat that does not have 

a back rest makes the back 
muscles tire. 
 

 This makes the employee 
slump forward to relieve 
the muscles. This slumped 
posture puts stress on the 
ligaments that help to hold 
the spine in place and on 
the discs between the 
bones in the spine. 

 
 
 
 
 
 
 
 
 

Fig h: Ergonomic Chairs. 
Solution: The chair must be 
designed as shown in the picture 
above. Its essential features must 
include back support, stable legs, 
height adjustability and ability to 
swivel as per OSHAS[4] 

Fig i: Sewing table in use. 

 Sewing tables are not 
easily adjustable. Tables 
that are too high create 
elevated shoulder 
postures and non-neutral 
elbow and wrist postures 

 Tables that are too low 
cause the operator to lean 
forward and flex his or 
her neck.. 

 Almost all sewing tables 
are flat. Flat sewing tables 
do not maximize visibility 
and compromise the 
posture of the upper 
extremity and neck. 

 Sewing machine 
operators have limited 
legroom because of 
drawers and/or trash 
chutes attached to the 
underside of the table. 

 

 
Fig j: The sewing table designed 
ergonomically. 
 
♦ Employees should be able to 
work with the elbows down, close 
to the body. 
♦ Employees should have to reach 
no farther than 18 inches to the 
front. 
♦ Employees should be able to rest 
their arms, but not against sharp 
edges. 
♦ Employees should not have to 
twist or bend to pick up or put 
down objects. 
♦ Employees should not have to 
reach behind themselves. 
 

Fig k: Workers arm resting on 
sharp edges. 

 With no table height 
adjustment options the 
worker had to maintain 
awkward postures 

 Employee had to lean on 
sharp edges creating a lot 
of discomfort 

 Employees resting 
forearms or wrists on 
sharp edges may cut off 
blood circulation, pinch 
nerves, and cause injury to 
the arms or hands. 

 

Fig l: Table edges should be 
padded or rounded. 
 
Solution: The posture while 
working should be as indicated in 
the image with the right mark. Also 
the edges should be round and 
smooth for better comfort and to 
enhance blood circulation 

 


