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Abstract 

The textile industry accounts for almost 14% of the total industrial output. Due to covid- 19 pandemic, the textile industry 
experienced a backfall and was hit hard and had to face many hardships. Exposure to cotton dust, exposure to chemicals, exposure to 
noise and ergonomic issues are the main occupational health hazards experienced by the employees, especially the weavers. The 
workers must be aware of the various occupational hazards in the industry. An exploratory study was conducted among eighty 
randomly chosen employees (25 – 60 years) from sixteen purposively selected textile units in Maharashtra state. The tools for data 
collection were a self-constructed questionnaire (which includes an employee questionnaire and the Ergonomic Risk Assessment 
Checklist) Interview, and observation method. Results highlighted those 56(70%) employees work 12 hours daily, whereas 8(10%) 
employees work more than 12 hours.  For 40(50%) employees work stress was high. The exit doors were not marked in any textile 
weaving unit. The walkway was partially clear which led to the cause hazard. 9(55%) textiles weaving units didn’t have the shelf units 
in good condition. 11(65%) textile units didn’t have fire extinguishers. None of the textile weaving unit provides safety training to 
new employees during employee orientation. Many textile weavers are entirely unaware of musculoskeletal disorders & the necessity 
of designing the workstation has to be emphasized. 
 
Keywords: Ergonomic Risk Assessment, Hazards, Health and Safety, Textile Weavers, Work.  
 
1. Introduction 

India has the largest number of weaving looms to weave fabrics, accounting for 64% of the globally installed looms. After 
independence, the weaving industry was seen both as an employment provider in large parts of rural India and a vehicle to protect 
cultural heritage (ISSUES IN TEXTILE INDUSTRY, 2020) There are several hazards and risks associated with textile weaving units. 
These hazards have an impact on weavers emotionally, psychologically as well as on their physical health. The disorders caused by 
the textile industry are distinguished by a significant reduction in respiratory function. Textile weavers are exposed to a variety of 
risks, including physical hazards, chemical hazards, and biological hazards, as well as psychosocial hazards such as mental stress and 
psychological imbalance. To eliminate or reduce the impact of the various workplace hazards, hierarchy of control methods must be 
applied.  Ergonomics is a field of science, concerned with fitting the job to the man. The aim is to achieve the most fitting job with the 
best possible match of the machine and the person who is utilizing that machine with regards to the work being performed. It is the 
study of making and planning the work or rather formulating the work to fit the workers body and his abilities. This will put the 
worker at ease and reduce the physical stress and just terminate many possible work-related musculoskeletal disorders and injuries 
(Wikipedia contributors, 2022). Ergonomic design is required to avoid repetitive strain injuries and other musculoskeletal problems, 
which can develop over time and result in long-term impairment. Occupational health of weavers can be improved through the 
knowledge of ergonomics. A study titled “Textile Industry Hazard Identification and Risk Assessment by Using HAZAN Method” by 
(Janizadeh, Kakaei, Nickdel, Tahmasebi, Tamoradi & Nezhad, 2019) stated that the number of accidents in 2016 in Iran was 
extremely high. The methodology used was hazard identification and risk assessment in the spinning sector of the textile industry. It 
was found that there were different hazards present at workstation. Therefore, these hazards need to be evaluated and assessed. For 
designing a safe working environment and increasing productivity, minimizing risk by safety training and other measures were useful. 
Another study titled “Risk Assessment and Evaluation of Basic Health and Safety Facilities” identified risks and hazards associated 
from different process of the textile industry and evaluated the basic welfare facilities. They categorised risks into low, medium, and 
high. For identified risks and hazards, suggestions and recommendations were provided to improve occupational health and safety and 
environmental conditions, that will benefit the workers, organisation, and also general public health (Hanan, Azad, Javied, Munawar, 
Saddiqua & Sikandar, 2014). In the study title “Assessment of the Workplace Conditions and Health and Safety Situation in Chemical 
and Textile Industries of Pakistan” risk assessment was used to assess and analyse the occupational hazards present in the work 
site in all units of textile mills and chemical industries. Additionally, the environmental risks (such as issues of air pollution, relative 
humidity and temperature, noise level, illumination level, and effluent status) were evaluated (Najaf, Farhat, Yawar, et al., 2015)  
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In spite of textiles being a major business, substantial studies on occupational health of weavers have not been 
conducted. Few studies were conducted at the international level but they do not reflect the Indian weaving scenario. Hence a 
study conducted to probe the workplace hazards and risks that exist in the workplace. 
 
2. Objectives  

The specific objectives of this study are to, (i) gain knowledge about the demographic profile of the weavers in the textile 
weaving industries located in the vicinity of Mumbai and its suburbs; (ii) conduct a systematic risk assessment of the work unit; and 
(iii) recommend ergonomic interventions to alleviate occupational discomfort experienced by the employees of the textile weaving 
industries. 
 
3. Methodology 
 An exploratory study was conducted in 16 purposively chosen textile weaving units in Mumbai city and its vicinity with an 
emphasis of assessing the workplace for risks and hazards. 80 textile weavers were randomly selected (5 employees each) from the 16 
textile units. Purposive sampling technique was employed as many textile unit owners did not wish to participate in the study. Certain 
inclusion and exclusion criteria were formulated. Textile weavers who have direct contact with weaving machine, equipment and 
more than one year of relevant work experience in weaving unit were included in the study. If weavers or employers refused to sign 
the informed consent, they were excluded from the study. The self-constructed questionnaire, face to face interview (15 - 20 mins 
each) of the weavers and observation were used as a tool for the data collection. The self-constructed questionnaire included a detailed 
ergonomic risk assessment checklist that aided the collection of information on the workplace during the walk-in survey. The 
ergonomic risk assessment checklist was constructed using a standardized Ergonomic Risk Assessment tool which is free and open to 
the use software.  
 
(https://www.dli.pa.gov/Businesses/Compensation/WC/safety/paths/Documents/Safety%20Forms/Workplace%20Inspection%20Chec
klist.pdf).  The data collected from the sample data was coded and entered systematically into an Excel spreadsheet. Simple statistics 
like percentages, graphs, tables, pie charts and bar diagrams were used to analyze the data. The risk and hazards present in the textile 
weaving units were also assessed. 
 
4. Results & Discussion 

An ergonomic risk assessment is an objective measure of the risk factors in work environment that may lead to 
musculoskeletal disorders or injuries among workforce. The goal of an ergonomic assessment is to identify these risk factors and 
quantify them so that measurable improvements can be made in the work environment. (https://proactive-md.com/how-to-perform-an-
ergonomic-assessment-in-the-workplace/) 
 
Entrances and Exits: 11 (68.8%) textiles weaving units have designated entrance and exits to and from work areas that are free from 
obstructions. While remaining 5(31.3%) textiles weaving units do not have clear entrance and exits to and from work areas. None of 
the textile weaving units have exit doors clearly marked.  
 
 
     
 
 
 
 
 
 
 
 
 
           
 
 
 

 

Fig 1: Condition of Entrance and Exits 
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From above Fig.1, it can be observed that Entrances/exits were poorly maintained, and a fall/trip hazard themselves. In most weaving 
units, there was only one entry/exit doorway which was very narrow. During an emergency, escape of even 5 – 10 panic struck 
employees would be difficult.  
 
Walkways, Floors and Stairs: 14 (87.5%) textile weaving units have stairs and walkways clear of boxes, equipment, cables and other 
obstacles. While remaining 2 (12.5%) textile weaving units had clutter around the stairs and walkways, boxes, equipment, cables and 
other obstacles. None of the textile weaving units had adequate foot space on each stair, appropriate handrails and stairs that are in a 
good state of repair, anti-slip materials on stairs, floors clear of slip and trip hazards, walkways and stairs wide enough, walkways free 
of oil and grease. Though the walkways of all 16(100%) textile weaving units were observed to be free from clutter and clear of trip 
hazards. 
 

Table 1: ERA – Walkways, Floors, and Stairs 

Walkways, Floors, and Stairs 
Yes No 
f % f % 

Stairs and walkways clear of boxes, equipment, cables, and 
other obstacles 

14 87.
5 

2 12.
5 

Adequate foot space on each stair 0 0 16 100 
Appropriate handrails that are in a good state of repair 0 0 16 100 
Stairs in a good state of repair 0 0 16 100 
Anti-slip materials on stairs 0 0 16 100 
Floors are clear of slip and trip hazards, e.g., extension 
cords, torn carpet, uneven surfaces, cracks, holes, etc. 

0 0 16 100 

Walkways clear of trip hazards 16 100 0 0 
Walkways and stairs are wide enough 0 0 16 100 
Walkways free of oil and grease 0 0 16 100 
Walkways have an unobstructed vision at intersections 0 0 16 100 

 
Storage Facilities: Fig. 2 depict the condition of storage facilities provided in the textile weaving units.  7(43.8%) textile weaving 
units had racks and pallets in good conditions while 9(56.3%) did not had racks and pallets in good conditions. Around 11(68.8%) 
textile weaving units did not have storage area free from rubbish. Only 3(18.8%) textile weaving units had shelf units properly 
attached to walls and cabinets/cupboards were stable. While remaining 13(81.3%) weaving units did not have shelf units properly 
attached to walls and cabinets/cupboards were also not stable. 7(43.8%) textile weaving units have material stored in a secured way to 
prevent from shifting/falling while remaining 9(56.3%) textile weaving units did not have material stored in a secured way. It can be 
observed that 8(50%) textile weaving units have storage equipment in good conditions and not overloaded while remaining 8(50%) 
textile weaving units did not have storage equipment in good conditions and they were overloaded. 12(75%) textile weaving unit did 

not have safe access to high shelves, while remaining 4(25%) textile weaving units had safe access to high shelves.  Almost 9(56.25%) 
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textile weaving units provided sufficient storage area for storing purposes while 7(43.75%) textile weaving units did not provided 
sufficient storage area for storing purpose. Materials were stored in bins whenever possible in all 16(100%) textile weaving units and 
heavy items were stored between mid-thigh and shoulder height i.e., in power zone. The “power zone” ensures that person is using the 
right muscles for the right tasks. To carry out the most demanding activities, it utilises the stronger and larger muscles located at the 
core of body. The "power zone" should be used at work to reduce accidents and maintain peak performance.  
(https://www.fargoergo.com/how-to-apply-the-power-zone-to-your-posture-at-work/) 
 
Lighting, Ventilation and Temperature: All 16(100%) textile weaving units have light fittings in good working order and all light, 
bulbs, tubes and lighting covers were properly cleaned.  Around 14(87.5%) textile weaving units have adequate lighting in the work 
area that allows staff to work easily whereas remaining 2(12.5%) textile weaving unit do not have adequate lighting in the work area. 
Almost 12(75%) textile weaving units have adequate ventilation throughout the work area while remaining 4(25%) textile weaving 
units do not have adequate ventilation in work area. None of the textile weaving units have temperature maintained at a comfortable 
level. Out of 16 textile weaving units, only 3(18.8%) textile weaving units have ventilation ducts clean and unobstructed whereas 
remaining 13(81.25%) textile weaving units do not have ventilation ducts clean and unobstructed. For ventilation, windows or other 
openings were present but they kept it closed. Some textile weaving units had exhaust fans to dissipate excess heat.  
 
Equipment: Except 2(12.5%) textile weaving units, noise levels were very high in remaining 14(87.5%) textile weaving units and 
hearing protection was also not provided by any textile weaving unit. The noise level recorded in most of the industries was between 
95-100 dB which is very high. Exposure to such high levels of noise can cause permanent hearing loss. Short-term exposure to loud 
noise can cause a temporary change in hearing (ears may feel stuffed up) or a ringing in the ears (tinnitus). 
(https://www.osha.gov/noise/health-effects). The average noise level recommended by ILO and OSHA is 85 dB for 8 hours of 
continuous work. 12(75%) textile weaving unit have all lifting equipment in good condition and equipment are guards in place. None 
of the textile weaving units have procedures to report faulty equipment. When 16 textile weaving units were reviewed, it was observed 
that out of 16 textile weaving unit, 11(68.8%) textile weaving unit did not give procedures to staff for safely operating equipment 
whereas remaining 5(31.2%) textile weaving units give procedures to staff for safely operating equipment. Around 10 (62.5%) textile 
weaving unit have photocopier located away from workstation whereas remaining 6(37.5%) textile weaving units do not have 
photocopier away from workstation. Out of 16 textile weaving unit, 7(43.8%) textile weaving unit have equipment clean and working 
properly but remaining 9(56.2%) textile weaving units do not have equipment clean and working properly.   
 
Electrical: 6(37.5%) textile weaving units have battery charges marked and well insulated whereas remaining 10(62.5%) textile 
weaving units do not have battery charges marked and well insulated. 9(56.25%) textile weaving have identified switches and circuit’s 
breakers and they are in working condition. 7(43.75%) textile weaving units have all electrical items in good condition whereas 
remaining 9(56.25%) textile weaving units do not have all electrical items in good condition. 10(62.5%) textile weaving unit have 
portable power tools in good condition while remaining 6(37.5%) textile weaving unit do not have portable power tools in good 
condition. 8(50%) textile weaving unit have all cords, plugs and sockets in good condition. Also, they inspect electrical equipment in 
accordance with company policies and regulations.  
   
Staff Amenities: It was observed that none of the textile weaving units provides good welfare facilities to their staff at workplace. 
6(38%) textile weaving units reported that they provided good toilets and bathroom facilities to their weavers, while remaining 
10(63%) did not provide proper facility to the weavers. Only 4(25%) textile weaving units reported that their toilets and bathroom 
were cleaned regularly, whereas remaining 12(75%) weaving units reported that their toilets and bathroom were not cleaned regularly. 
All 16(100%) textile weaving unit did not have hot taps appropriately marked, bathroom and toilets areas were not slip free and the 
rubbish was not removed regularly. Since these 16 textiles weaving units were small scale industries, none of the textile weaving unit 
had a kitchen or pantry area. So, the welfare facilities should be such that it provides better life and health to the weavers and make 
them happy and satisfied.  
 
Emergency Procedures: An emergency procedure is a plan of instructions that must be executed in a specified sequence or manner, 
in response to a specific class of reasonably foreseeable emergency, or when there is an immediate risk to the environment, life, or 
property. It should include procedures like arrangements for calling first aid responders, finding the location of emergency exits and 
fire extinguishers, arrangements for raising the emergency alarm, the use of appropriate personal protection and its limitations, and the 
evacuation of the work area, premises, or establishment.  
 
(https://www.ilo.org/legacy/english/protection/safework/cis/products/safetytm/chemcode/14.htm). It was observed that emergency 
signals and alarms can be clearly heard from 6(37.5%) textile weaving units, while in remaining 10(62.5%) weaving units emergency 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.07.105 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:7(6), July: 2022 

Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 
Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd July 2022   

 Publication Date:10th August 2022 
Publisher: Sucharitha Publication, India 

 

 
66 

 

signals and alarms cannot be clearly heard. Emergency exits of all 16(100%) textile weaving units were easy to open and functional. 
None of the textile weaving units tested alarms and signals on a regular basis, also the names and details of office/floor wardens and 
emergency procedures was not displayed. 9(56.3%) textile weaving units reported that there has been an evacuation drill in the last 12 
months whereas remaining 7(43.8%) textile weaving units reported that there was no evacuation drill in the last 12 months.   
 
  None of the textile weaving units have evacuation plan displayed. Evacuation drills from all 16(100%) weaving units were 
reviewed and documented. In 7(43.8%) textile weaving units fire extinguishers were easily identified and located while in 9(56.3%) 
textile weaving units fire extinguishers were not being easily identified and located. 9(56.3%) textile weaving units reported that fire 
extinguishers have been inspected and tagged within the last six months whereas fire extinguishers have not been inspected and tagged 
within the last six months in remaining 7(43.8%) textile weaving units. None of the textile weaving unit have fire hoses, sprinkler 
systems and smoker detectors operational. Also, they didn’t conduct emergency evacuation training such as by making the 
staff understand what is an emergency plan and the evacuation procedures that needs to be followed, also the proper way to use 
personal protective equipment, etc.  
 
First Aid: It was observed that in 3(18.8%) textile weaving units emergency telephone number was clearly displayed whereas, 
remaining 13(81.3%) weaving units do not have emergency telephone number clearly displayed. None of the textile weaving unit have 
first aid kits clearly labelled, accessible, regularly maintained and stocked. None of the textile weaving unit provides the information 
on contact details of first aid responders, also locations of first aid kits were not display. 6(37.5%) textile weaving units reported that 
first aid responder’s names have been communicated to all employees while remaining 10(62.5%) textile weaving units reported that 
the first aid responder’s names have not been communicated to all employees. None of the textile weaving unit have adequate 
numbers of currently-trained first responders in or near work area.   
 
Security: 10(62.5%) textile weaving units reported that their premises are secure when employees are at work, while remaining 
6(37.5%) weaving units reported that they do not have premises secure when employees are at work. The security doors were 
operational for all 16(100%) textile weaving units. None of the textile weaving unit give training to employees against workplace 
violence procedure.  
 
Workstation: 12(75%) textile weaving units reported that there was sufficient space present around workstations for safe access, 
whereas remaining 4(25%) textile weaving units do not had sufficient space around workstation. All 16(100%) textile weaving units 
had adequate storage area for workstation and waste bins was also regularly cleaned. 3(18.8%) textile weaving units had 
workstations/desk stable and undamaged while remaining 13(81.3%) textile weaving units do not had workstations/desk stable and 
undamaged. Items which are in constant use were within easy reach in 8(50%) textile weaving units, while remaining 8(50%) textile 
weaving units do not had items within easy reach. Only 1(6.25%) textile weaving unit have enough space on each desk for the work 
and also, height of desks was appropriate for the main tasks that has to be performed. While remaining 15(93.75%) textile weaving 
unit do not have enough space on each desk for the work and height of desks was not appropriate for the main tasks. 2(12.5%) textile 
weaving units have desks adjustable and the adjustments can be easily made, whereas remaining 14(87.5%) textile weaving units do 
not have adjustable desks.   
 
Training: None of the textile weaving units provide PPE wherever it is necessary. All personnel from 3(18.8%) textile weaving units 
have been trained in the use of personal protective equipment while, remaining 13(81.3%) textile weaving units do not provide 
training for the use of personal protective equipment. 4(25%) textile weaving units reported that their training documentation were 
current and accessible whereas remaining 12(75%) textile weaving units do not had training documentation current and accessible. No 
personnel from 16(100%) textile weaving units were familiar with the emergency evacuation plan. All personnel from 16(100%) 
textile weaving units were familiar with applicable material safety data sheets. 4(25%) textile weaving units provide training to 
employees on the safe use of common equipment while remaining 12(75%) textile weaving units do not provide training. None of the 
textile weaving unit provide job-specific training to employees on a regular basis. Also, no textile weaving unit provide safety training 
to new employees during employee orientation.  
 
Safe Lifting: 2(12.5 %) textile weaving units reported that their workers have been trained and they are using safe lifting techniques 
while remaining 14(87.5%) textile weaving units do not have trained employees and they were not using safe lifting techniques. 
2(12.5%) textile weaving units reported that their employees are avoiding heavy loads while employees from 14(87.5%) textile 
weaving units reported that they didn’t avoid heavy loads. Employees from 15(93.75%) textile weaving units reported that for lifting, 
they bend their knees to take pressure off their back, while employees from remaining 1(6.25%) textile weaving unit reported that they 
did not bend their knees to take pressure off their back. 
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5. Suggestions 
Ergonomics (Human Factors) aims to study human abilities 

and limitations and applying this knowledge to improve man’s 
interaction with the machine and the environment. It involves 
modifying the design of the product or the workstation setting to fit the 
worker and not the other way around. (Bridger, 2008) The workplace 
hazards can be prevented by using hierarchy of controls: -  
Elimination Controls: The best way to control a hazard is to eliminate 
it and remove the danger. This can be done by  
- removing trip hazards on the floor  
- Removing undesired chemicals eliminates the risks they cause 
 
Substitution Controls: The next best way to control a hazard is 
through substitution. Substitution is the act of replacing a material or 
procedure with one that is considered to be less harmful. To be an 
effective substitute, the new process or material must remove or at least mitigate the hazard (https://www.nesglobal.net/nioshs-
hierarchy-of-controls/). 
- Replacing old, highly vibrating equipment with less vibrating equipment 
- Substituting noisy machines with newer machines  
 
Engineering Controls 

- Redesigning or changing equipment or machine to remove the source of excessive noise or vibration 
- Place guards and rails around loud and noisy machinery. 
- The use of noise control enclosures, absorbers, silencers, and baffles to reduce noise levels. 
- Worker oriented policies to promote worker health and prevent MSDs 

 
Administrative Controls 

- Providing training to workers to recognize ergonomic risk factors and to learn techniques for reducing the stress and strain 
while performing their work tasks.  

- Providing Proper work techniques such as appropriate training and practice time, correct lifting techniques, proper use and 
maintenance of equipment and correct use of ergonomically designed workstations  

- Design a job rotation system in which employees rotate between jobs and scheduling rest breaks 
 
Personal Control Method: Personal Control method includes Personal Protective Equipment (PPE) as well as behavioral changes. 
Providing employee with:    

- Safety spectacles, Goggles, Face shields, masks for eye and face protection from dust, dirt 
- gloves, finger guards and arm coverings or elbow-length gloves for arm and hand protection  
- full body suits, aprons for body protection  
- Single-use earplugs or Pre-formed or Earmuffs to reduce exposure to excessive noise 

 
6. Conclusion: The research concludes that, small textile units majorly don’t get a reach and are therefore, not getting benefited by 

the policies of Government of India and Maharashtra. This study revealed that more than 80% of detected risks were present and 
showed hazardous conditions for workers in the textile industry. The evaluation of the results shows that the selected areas 
include high or very high-risk levels which require immediate changes. In a short amount of time, the operations in these regions 
might result in major physical disorders. Due to a lack of education and inadequate training, workers are unaware of health and 
safety.  

 
7. Scope of the study: Government along with other stakeholders can take steps to improve the occupational health, sustainability 

and growth of this small textile weaving units. This weaving unit has the potential to make a significant contribution to the "Make 
in India" initiative of the Central government led by Prime Minister Sri Narendra Modi by implementing correct ergonomic 
measures in the workstations and significant financial support from the government. 
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