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Abstract: The impact of physical environment (illumination, noise, and thermal environment) on 

handloom weavers' health and performance is under-reported. Current research aims to assess 

environmental variables and provide mitigation strategies to improve working conditions. 

Prevailing levels of environmental variables were measured, and questionnaires were 

administered to determine their impact on weavers' occupational health and performance 

involving weavers (30 females and 6 males) residing in Sualkuchi, Assam, India. It was observed 

that inadequate illumination (101.13 + 60.95 Lux) inside handlooms led to visual discomfort, 

while high noise level (90.87 + 2.53 dBA) negatively impacted their occupational health, 

particularly the shifting of the hearing threshold. The installation of LED bulbs provided 

recommended illumination in the looms. Survey revealed that the majority (90%) of the weavers 

were dissatisfied with the existing thermal environment in summer. Mitigation strategies have 

been proposed to ameliorate the negative impact of the predominant indoor handloom 

environments. 

Keywords: audiometry, Environmental ergonomics, Illumination, noise, occupational health, 

thermal comfort

1. Introduction  

In most developing countries, economic transformation 

from agricultural to industrial plays a strategic role in 

overall development. The handloom industry possesses 

significant importance in generating local employment. In 

India, the handloom sector is the largest source of 

employment after agriculture, with 85% (3.9 million of 4.6 

million) of the world's installed handloom capacity 1,2). 

Handloom products are not only textiles; they hold a 

significant cultural artefact, reflecting the heritage and 

identity of their regions. Most of the weavers in India are 

based in small towns and villages, and their skills are 

transferred from one generation to the next, like 

handicrafts 3,4). Around 23.77 lakh looms and more than 3 

million people are employed in direct or allied activities of 

handloom 5). 

Today's consumers are becoming more and more mindful 

of their choices, opting for handloom products to reduce 

their carbon footprint. The global handloom industry is 

increasing continuously, with its market value estimated at 

USD 7.29 billion in 2022. The market is projected to grow 

significantly, reaching $13.68 billion by 2030, exhibiting a 

CAGR (Compound Annual Growth Rate) of 8.41%. More 

importantly, the Asia Pacific region dominates the global 

handloom market, accounting for 55.97% global market 

share in 20226). In India, the handloom sector constitutes 

4% of Gross Domestic Product (GDP), and makes up 13% 

of India's export earnings. In 2022-23, it has accounted for 

Rs. 106.06 crore (US$ 13.2 million)7).  
Ergonomics study in the Indian textile industry is not very 

common 8). Literature reviews in handloom industries in 

different states (Assam, Odisha, West Bengal, etc.) 

indicate the prevalence of occupational health problems 

among weavers. Due to the repetitive nature of the job, 

weavers were found to suffer from repetitive strain injuries 

of the upper limbs in West Bengal 9). Another study 

conducted in Ahmedabad revealed that handloom weavers 

often experience knee and back pain because of poor 

workstation design, intensifying the risk of 

musculoskeletal disorders 8). Due to improper seat design 

and static posture, it has been found that handloom 

weavers of Uttarakhand were suffering from lower back 
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pain 8). Some health hazards associated with handloom 

workers also include poor eyesight, early cataract, loss of 

vision, and heart and lung problems10). Women weavers of 

Assam were found to have a high prevalence of developing 

musculoskeletal disorders (MSDs) due to weaving 8). 

Studies have explored different perspectives and causes of 

occupational health-related issues in the textile industry, 

particularly in the handloom sector. Still, there remains a 

significant gap in the quantification of specific challenges 

faced by Indian weavers, such as the effects of illumination 

on occupational health and productivity, hearing loss due 

to continuous exposure to noise, and thermal comfort of 

the weavers during weaving. Existing research mainly 

addresses large-scale textile industries and power looms, 

so those may not adequately fill the gap in the handloom 

sector. As per the handloom census 2019-20, this industry 

employs about 3,522,512 workers across the country, and 

women workers are contributing a significant share with 

72.29% of the total workforce11). A study on handloom 

weavers of Manipur identified that inadequate 

illumination, improper ventilation, and noise are 

predominant environmental factors affecting the weavers' 

occupational health 12). 

This study aims to address and quantify the critical issues 

of occupational health and well-being among handloom 

weavers in Assam. More precisely, it seeks to investigate 

the impact of environmental factors, such as illumination, 

noise levels, and weather conditions, on weavers' physical 

and physiological health. 

2. Methodology 

2.1. Study Area 

This study was conducted in the Sualkuchi region of rural 

Kamrup district in Assam, one of the biggest handloom 

clusters in the north-east region 13). Approximately 92% of 

the population in Sualkuchi is involved in handloom 

activities, making it a significant economic and cultural 

hub for the state. 

2.2. Study Subjects 

The Consortium of Sualkuchi Cluster is comprised of 20 

Self-Help Groups (SHGs), providing primary livelihood 

for around 340 weavers 14). Given that the number of 

weavers within each SHG is not fixed, a random sampling 

was followed to cover at least 34 weavers (10% of the total 

weaver population) from the Sualkuchi cluster. Male and 

female weavers with at least 5 years of weaving experience 

were selected for the study. The weavers' education levels 

were generally low, with only a few possessing 

matriculation degrees. A total of 36 weavers were chosen 

for the study (30 female and 6 male). To compare the 

hearing threshold, 20 workers (15 Male, 5 female) from 

different occupations in the same location were included. 

After preliminary observations of the conditions in 

handloom weaving, we have conducted measurements of 

illumination and noise levels along with a subjective 

questionnaire. A comparison of hearing thresholds 

between weavers and non-weavers using pure tone 

audiometry has been done to check the impact of noise. 

Part-time weavers and persons with presbycusis or pre-

existing hearing issues were excluded from the study. 

2.3. Preparation and standardization of 

questionnaires 

Three questionnaires were developed for the study. The 

first and second questionnaires assessed the weavers' 

subjective responses to the illumination and noise levels in 

the handloom environment, respectively. The third 

questionnaire evaluated their thermal comfort sensations 

during work. The reliability and validity of questionnaires 

were found as per the Cronbach alpha coefficient, 0.97, 

0.75 and 0.70, respectively, indicating high reliability15). 

Additionally, the content validity index (CVI) was 1 for all 

the questionnaires, suggesting that the items effectively 

measure the intended constructs as per the experts’ 16).  

2.4. Assessment of illumination 

A total of 36 handloom weavers were randomly selected to 

participate in the study. Initially, their responses regarding 

the existing conditions were collected by questionnaire and 

illumination levels were recorded with a digital Lux meter 

(Peak Meter- PM6612). Subsequently, 40W LED bulbs 

were installed in the looms, and after a few weeks, the 

weavers' responses were reassessed under the new lighting 

conditions. This approach allowed for comparing their 

perceptions and experiences before and after the 

intervention. 

To analyze the weavers' responses against pre- and post-

intervention circumstances, the data were subjected to a 

Shapiro-Wilk test and found to be non-normally 

distributed. Consequently, a non-parametric test, the 

Independent Samples Mann-Whitney U test, was 

employed to assess significant differences in weavers' 

responses between pre- and post-intervention situations. 

2.5. Assessment of Noise 

In the study area (Sualkuchi), handlooms are located in the 

weavers' own houses and are considered a cottage industry 

(informal sector). As the handlooms are not housed under 

one or more common sheds, the number of looms under 

each unit (house) is not fixed. Generally, one to four looms 

are present in each household. Digital Sound Level Meter 

(Kusum Meco-KM 929 MK-1) measured noise levels 

during weaving in two locations: near the weavers' ears 

and in the centre of the weaving shed for 36 looms. 

2.6. Audiometry 

To check the impact of existing noise levels in handlooms, 

audiometry has been performed with a Maico Ma-39 
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Audiometer to identify if there is any shift in hearing 

threshold in weavers. The audiometric data were further 

compared with non-weavers of the same areas (Sualkuchi) 

to better understand the impact of other noise sources.  

For the weavers: Handloom weaving is their primary 

source of income, and they are doing it daily, at least 

>5hours/day and having experience of more than 5 years. 

For the non-weavers: They were residents of the same area 

(Sualkuchi) but involved in any profession other than 

handloom weaving. 

Pure Tone Average (PTA), calculated as the average 

hearing threshold at 500 Hz, 1000 Hz, and 2000 Hz, was 

compared between weavers and non-weavers to determine 

if any significant difference exists. 

2.7. Assessment of thermal comfort 

It has been found that April-June has the highest average 

daytime temperature (Equipment used: Kestral 4500 

pocket weather tracker) in the Sualkuchi (Table 3) region. 

In April-June, 36 weavers were randomly selected to 

participate in the "Thermal Comfort feedback" survey.  

3. Result 

Subjective perception of the weavers on pre- and post-

intervention illumination levels on their occupational 

health and performance: 

In the existing situation, weavers reported high levels of 

impairment in work performance (90%), headaches (80%), 

fatigue (65%), eye irritation (75%), and difficulty in 

differentiating thread colours (75%) and identifying 

defects due to inadequate illumination (80%). Illumination 

levels were measured at four positions (L1-L4) (Figure1) 

of the handloom in pre- and post-intervention scenarios, 

and it was found that after the intervention of LED bulbs, 

illumination levels at all positions (L1-L4) were 

significantly enhanced (Table 1). 

After implementing lighting interventions, the study found 

significant improvements in weavers' occupational health 

and well-being. Post-intervention, the issues above were 

significantly reduced or eliminated, with weavers 

reporting high levels of job satisfaction (100%) and a 

significant reduction in physical fatigue due to awkward 

posture while weaving.  

In the post-intervention scenario, issues regarding the 

differentiation and identification of different coloured 

threads and minute defects in the cloth get resolved. 

Subjective perception against prevailing noise level and 

objective evaluation of hearing loss:  

The results indicated that the decibel levels in both areas 

increased with the number of looms operating 

simultaneously. Notably, the sound levels near the 

weavers' ears consistently exceeded 85 decibels, regardless 

of the number of looms in operation. The average noise 

levels near the ears and in the centre of the shed were 90.87 

dBA and 83.82 dBA, respectively (Table 2). It has been 

 

Fig. 1: Positions where Lux levels were measured 

Table 1: Comparison of illumination level (in Lux) under pre- 

and post-intervention scenarios 

Position Pre-

intervention 

illumination 

(Mean + SD) 

(in lux) 

Post-

intervention 

illumination 

(Mean + SD) 

(in lux) 

Average 

percentage 

difference 

L1 106.06+68.61 497.77+310.17 576%* 

L2 101.13+60.95 483.61+176.66 779%* 

L3 121.25+108.28 424.72+147.75 692%* 

L4 89.71+51.98 297.72+104.25 420%* 

*Significant at p<0.001 (Wilcoxon Signed-Rank Test) 

observed that noise generated from each loom operation 

varies greatly (78-85 dBA). On the other hand, 

simultaneously operational 3-4 looms generate a noise 

level of (85-90 dBA). 42% of the weavers have reported 

high noise levels while running the loom and experiencing 

headache (59%) and irritation (56%) because of this. The 

majority of the weavers (56%) were dissatisfied with the 

present noise environment in the handloom, and they also 

felt that it had a significant impact on their working 

performance. Weavers (56%) have reported that noise due 

to running looms also causes speech interference (56%) 

and difficulty in hearing (62%) with fellow weavers. 

As illustrated in Figure 2, weavers exhibited a higher 

prevalence of moderate and moderately severe hearing loss 

(41-55 dB) compared to non-weavers. Air conduction 

testing in pure tone audiometry revealed that weavers 

consistently required higher decibel levels than non-

weavers to hear sounds in all frequencies (Figure 3). 

Due to the non-normal distribution of the dataset, a Mann-

Whitney U test was conducted to compare the Pure Tone 

Average (PTA) between weavers (38.62 + 10.25) and non-

weavers (28.28 + 8.67). The Mann-Whitney U test 

revealed that the hearing threshold for weavers was 

significantly 

Table 2: Sound level (in dBA) inside the looms 

Location Noise level 

Mean + SD (in dBA) 

Near the weaver's right ear 90.87 + 2.53 

Middle of the Shed 83.82 + 4.21 
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Fig. 2: Comparison of hearing loss between weavers and 

non-weavers 

 

Fig. 3: Comparison of hearing threshold between weavers 

and non-weavers 

Table 3: Month-wise thermal environment in looms during 

summer 

Month Dry bulb 

Temp. 

(°C) 

Wet bulb 

Temp. 

(°C) 

Relative 

Humidity 

(%) 

Wind 

Speed 

(m/sec) 

Apr 32 27 73 0.1  

May 33 26 75 0.2  

June 32 27 73 0.4  

July 30 28 83 0.3 

higher in comparison to non-weavers. 

Assessing the thermal environment and weaver's 

perception of prevailing environmental conditions during 

summer: 

It has been found that the humidity in the looms is 

moderately high, but the poor wind speed has worsened the 

situation. The majority of the weavers were dissatisfied 

with the existing thermal environment in the handloom 

workspace (Table 3). A significant majority (90%) of 

respondents strongly disagreed with the statement that the 

temperature is comfortable for work during this period. 

Similarly, most weavers expressed dissatisfaction with air 

movement and ventilation and agreed that sweating is 

prevalent during work, affecting their overall comfort. 

Humidity levels were also perceived as moderately 

affecting comfort during weaving. 

4. Discussion 

Assam comprises the major handloom employment state 

in India with around 40.37% of total weavers and 53.89% 

of total Indian women weavers (Fourth Handloom Census 

India 2019-20 11). Handloom weaving consists of multiple 

tasks which require repetitive movement of upper limb and 

lower limb muscles and thereby can affect occupational 

health significantly17). Work-related stress and 

musculoskeletal disorders (MSDs) not only affect the 

physical outcomes of the workers but also affect 

psychosocial aspects 18,19). Weaving consists of repetitive 

movement of the upper and lower limb muscles to operate 

pedals and shuttles with abduction of the upper arm. In 

case of occupational diseases or injuries, more than 50% 

of the weavers do not have any insurance to compensate 17).  

The study's findings revealed that illumination levels in 

most of the handlooms for weaving are not up to the BIS 

recommended level (handloom weaving: 200-750 lux) 20). 

After the provision of a 40W LED bulb at a height of 1.3-

1.5m from the working height, in different loom, 

illumination levels at all positions (L1 - L4), have 

increased and also significantly impacted weavers' 

productivity and occupational wellbeing. In weaving, 

identification of small and fine details, such as light 

coloured cotton or wool, requires a light intensity of at least 

300 lux 21). Illumination in the workplace significantly 

affects work efficiency. To observe fine details during 

work, adequate lighting has a vital effect on maintaining 

the quality of work and occupational well-being 22). The 

main symptoms in poor lighting are irritation and 

inflammation of the eyes, blurring or double vision, 

redness and watery eyes, which thereby cause headache, 

irritation, indigestion, giddiness, etc. 23). Due to a low level 

of illumination, weavers frequently adopt an awkward 

posture during their delicate or precise weaving activities, 

like designing motifs. Awkward postures like forward 

bending are common in unorganised sectors where 

precision activities are predominant 39). Lighting makes it 

easier to see details without producing discomforts24). 

Lighting affects the aspect of a task, which can be 

comprised of the visual, cognitive, and motor components. 

Poor lighting conditions harm workers' visual comfort, 

thereby influencing human behaviour and ultimately 

hampering work efficiency 25). Poor illumination at the 

workplace not only compromises human health adversely 

but also impacts the overall productivity and quality of 

work, thereby increasing accidents and safety concerns 23) 

26). The introduction of adequate lighting addressed these 

issues effectively. The brighter working environment 

significantly reduced eye strain and headache during 

continuous weaving, enhancing their overall comfort by 

preventing them from forward bending to observe and 

identify thread colour and weaving pattern. With better 

visibility, weavers could identify minute defects more 

easily and thereby increase their overall productivity.  

The noise level in the handloom also impacts the handloom 

workers' overall productivity and health status. Worldwide, 

about 16% of the disabling hearing loss in adults is due to 
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occupational noise; the percentage varies from 7% to 21% 

based on the various sub-regions 27). Due to differences in 

occupational categories, economic employment sectors, 

and working lifetimes in developing countries, males are 

more prone to hearing issues. Most handloom weavers 

were overexposed to noise levels ranging from 86 to 95 

dBA throughout the year, significantly increasing their risk 

of potential hearing loss 28). Exposure to high-intensity 

noise from power looms causes mental and physical 

problems among weavers29). The handloom's Noise level 

was higher than the BIS recommended standards (within 

75 dBA) 30). Daily exposure to high noise may damage 

hearing or, in the worst-case scenario, cause hearing loss. 

High noise might be caused by friction between the 

moving parts (Treadles and shuttles) during weaving. 

Weavers often weave in a rhythmic pattern and ignore the 

power of the sound level delivered and thereby 

accidentally influence their auditory framework 17). 

Audiometry found that weavers require a comparatively 

higher sound level at each frequency in both ears than non-

weavers of the same area. Our study also found a 

significant difference in hearing threshold, as quantified by 

PTA, between weavers and non-weavers. This outcome 

provides evidence supporting the notion that this 

occupational group may experience distinct auditory 

health challenges compared to the general population. 

Though this result does not fulfil all the criteria of noise-

induced hearing loss, there is a shift in hearing threshold in 

weavers. According to World Health Organization this 

shift can be categorized as mild to moderate hearing loss31). 

Due to high noise levels in the textile industry, more than 

three-fourths of the workers in this sector have issues such 

as nervousness and hearing problems17). A similar study in 

Banahatti and Vadagaon weaving units has found noise 

levels in handlooms at an average of 96.01 dBA, 

significantly impacting workers' health. Over 40% of 

weavers experienced severe hearing loss 33). 

Handloom is a physically demanding occupation which 

involves repetitive movement of hands and legs and 

requires maintaining static posture of the lower back 

during weaving; there is a high chance of repetitive strain 

injuries and work-related musculoskeletal disorders 

(WRMSDs) 9). Due to repetitive body movements in a 

constrained posture, poor ventilation, and malnutrition, 

handloom weavers often appear much older than their 

actual age 10). This repetitive movement of arms for a long 

duration mainly causes health risks in the neck and 

shoulder region 32). 

Productivity and quality of the product are also enhanced 

by a safe and healthy working environment34), workers' 

health is also harmfully impacted by improper ventilation 

and poor indoor environment 35,36), thereby resulting in a 

high prevalence of illness 37). The majority of the workers 

are having issues of headache, respiratory illness, vomiting 

and fatigue38). 

The situation is better in modern large industrial units 

where the workers have a better work-life balance, but in 

the small-scale and handloom sector, the situation is in veil 
17). Our study has found that during hot summer days, the 

thermal situation inside the handloom is uncomfortable for 

the weavers, affecting their daily job. There are a few 

probable causes of this discomfort, such as poor ventilation 

in the room and high humidity. Most of the rooms have one 

or multiple running looms at a time, but in case of multiple 

looms, there are not enough windows to provide cross 

ventilation. Due to high temperatures and infrequent rain 

during April-July, the humidity is high, causing sweating 

and discomfort during continuous weaving. In most 

handlooms, either a ceiling fan is not present or is moving 

at a slow speed due to low voltage, potentially causing 

discomfort for the weavers. Most handloom workers work 

in a piecework method, so their wages depend primarily on 

the quantity of product items. Therefore, their income 

fluctuates based on demand throughout the year. This 

condition led the workers to put more effort into increasing 

the product volume despite occupational risk factors, 

resulting in health-related issues 11).  

The COVID-19 pandemic drives a shift in societal 

behavior and forced organizations to redesign their overall 

operational strategies. This disruption had a significant 

impact on traditional and contemporary markets for 

artisans worldwide. The Indian government (Ministry of 

Textiles) has taken different initiatives, such as the 

implementation of the Government e-marketplace (GeM), 

to enable the artisans in direct selling of their products to 

various organisations to mitigate the impact 6. The 

National Handloom Development Program (NHDP) has 

been launched to develop various stages of the handloom 

business across the country. The Market Access Initiative 

(MAI) program has started to promote overall exports on a 

sustained basis 5). The Raw Material Supply Scheme 

(RMSS) has been introduced to provide quality yarn at a 

subsidized rate 11). 

To optimize the visual environment in the handloom 

several strategies can be adopted. This study has identified 

that providing an LED bulb with an optimum lux level can 

significantly mitigate visual discomfort. Other strategies, 

such as a transparent sheet in the ceiling40), roof monitor 

and saw tooth system (vertical or sloping openings in the 

roof used to capture light), and light pipe system to 

enhance illumination at the farthest depth of an interior 

space can also be considered to improve the overall visual 

environment in the handloom41). 

To reduce the risk of noise, personal protective devices 

such as earplugs, earmuffs, and cotton plugs can be used to 

protect the ears from noise exposure during running loom. 

Indigenous items such as mufflers, gamocha, and cloth can 

cover the auditory part of the weavers and reduce noise 

exposure while weaving. Engineering interventions such 

as partitioning and enclosing machinery parts, developing 
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accessories with low noise-emitting materials such as 

rubber and redesigning the looms with noise-dampening 

materials could also be adopted23). 

Thermal comfort can be improved for indoor working 

environments by combining active and passive cooling 

methods. Active cooling may involve fans and evaporative 

coolers, directly reducing air temperature. Passive cooling 

strategies minimize heat gain and maximize heat loss, such 

as utilizing shading techniques (green roofs, using PVC 

material in the rooftop, and tree planting), forming 

conductive insulation, and optimizing natural ventilation. 

Innovative approaches include incorporating phase change 

materials (microcapsules of paraffin), heat sinks, and 

passive cooling shelters to create a thermally comfortable 

working environment42). It is advised that a combination of 

active and passive cooling would facilitate achieving better 

thermal comfort. 

5. Limitations and future scope 

This study's limited sample size suggests a need for future 

research with larger and more diverse samples. Expanding 

the scope to include other handloom clusters would allow 

for a more comprehensive understanding of drudgery and 

the development of more targeted intervention strategies. 

In the current study, LED bulbs are installed to improve 

the illumination level, and thereafter, subjective feedback 

is collected. Future studies can be planned by 

implementing proposed intervention strategies for other 

environmental variables to improve the working 

environment inside the loom. Further effectiveness of the 

remedial measures can be quantified, and their impact can 

be studied objectively. 

6. Conclusion 

This study aimed to measure environmental variables such 

as light, noise, and temperature within handloom 

workspaces and quantify the drudgery experienced by 

weavers. The results of this study have provided a better 

understanding of the challenges faced within this industry. 

After the identification of specific environmental stressors, 

targeted remedial strategies were proposed. These 

strategies offer a pathway towards improved working 

conditions and enhanced occupational well-being for 

handloom weavers. Future research can focus on 

implementing and evaluating these strategies, ensuring 

their effectiveness and sustainability in fostering a 

healthier and more productive handloom sector. 

Acknowledgement  

The authors acknowledge the financial support from NEC 

(North Eastern Council), the GOVT OF INDIA through 

FITT IIT Delhi for carrying out the research work, and the 

weavers actively participating in the study. 

References 

1) Emmaneil, R. (2012). A profile of the handloom 

industry in India. J. Exclusive Manag. Sci., 1, 7 

2) Boruah, R.R., & Kaur, D. (2015). A study on the 

analysis of the economics of weavers’ cooperative 

societies in Assam. Int. J. Sci. Res. Publ., 5, 1. 

3) A. Sahu, R. Kamble, Bangaru Sai Prakash, and S. 

Pandit, “Postural risk analysis of female artisans 

engaged in traditional bell metal castings handicraft 

in india,” Evergreen, 10 (3) 1596–1602 (2023). 

doi:10.5109/7151708. 

4) G. Bori, “Factors affecting handloom weaving 

practices among women weavers of assam,” Econ. 

Aff., 66 (4) (2021). doi:10.46852/0424-

2513.4.2021.15. 

5) “Handloom industry,” (n.d.). 

https://indiantradeportal.in/vs.jsp?lang=0&id=0,31,2

4100,24112 (accessed January 21, 2025). 

6) “Handloom products market | key industry 

developments [2032],” (n.d.). 

https://www.fortunebusinessinsights.com/handloom

-products-market-108597 (accessed January 21, 

2025). 

7) “Market dynamics of the handloom market (a global 

prespective) || rural handmade-redefine supply to 

build sustainable brands,” (n.d.). 

https://ruralhandmade.com/blog/market-dynamics-

of-the-handloom-market-a-global (accessed January 

21, 2025). 

8) S. Pandit, and D. Chakrabarti, “Ergonomic Risk 

Assessment on Women Handloom Weavers in 

Assam with the Introduction of Jacquard,” in: A. 

Chakrabarti (Ed.), ICoRD’15 – Res. Des. Boundaries 

Vol. 1, Springer India, New Delhi, 2015: pp. 431–441. 

doi:10.1007/978-81-322-2232-3_38. 

9) P. Banerjee, and S. Gangopadhyay, “A study on the 

prevalence of upper extremity repetitive strain 

injuries among the handloom weavers of West 

Bengal,” J. Hum. Ergol. (Tokyo), 32 (1) 17–22 (2003). 

10) “Health hazards faced by handloom weavers in 

odisha need urgent attention | economic and political 

weekly,” (2019). 

https://www.epw.in/engage/article/weavers-

handloom-odisha-muscle-disorder (accessed January 

21, 2025). 

11) “Indian handloom industry: handloom products & 

manufacturers | ibef,” India Brand Equity Found., 

(n.d.). https://ibef.org/exports/handloom-industry-

india (accessed January 21, 2025). 

12) Devi, K. V. (2023). Working Environment and 

Occupational Health Issues of Handloom Weavers. 

Int. J. Educ. Manag. Stud, 13(2), 160-164. 

13) “Development commissioner handlooms.,” (n.d.). 

https://handlooms.nic.in/ (accessed January 21, 

EVERGREEN - Joint Journal of Novel Carbon Resource Sciences & Green Asia Strategy, Vol. 12, Issue 03, pp. 1625-1632, September, 2025

- 1630 -

Cite: S. Das, S. Karmakar, S. Mukhopadhyay, "Impact of Illumination, Noise and Thermal Environment on Occupational Health of
Handloom Weavers in Assam: An Ergonomics Perspective". Evergreen, 12 (03) 1625-1632 (2025). https://doi.org/10.5109/7388854.



2025). 

14) “National Institute of Fashion Technology,” n.d. 

https://handlooms.nic.in/assets/img/Publications/PR

AYAS635785218515448945.pdf (accessed 08 June, 

2025). 

15) K.S. Taber, “The use of cronbach’s alpha when 

developing and reporting research instruments in 

science education,” Res. Sci. Educ., 48 (6) 1273–

1296 (2018). doi:10.1007/s11165-016-9602-2. 

16) Department of Medical Education, School of 

Medical Sciences, Universiti Sains Malaysia, 

MALAYSIA, and M.S.B. Yusoff, “ABC of content 

validation and content validity index calculation,” 

Educ. Med. J., 11 (2) 49–54 (2019). 

doi:10.21315/eimj2019.11.2.6. 

17) P. Koiri, “Occupational health problems of the 

handloom workers: a cross sectional study of 

sualkuchi, assam, northeast india,” Clin. Epidemiol. 

Glob. Health, 8 (4) 1264–1271 (2020). 

doi:10.1016/j.cegh.2020.04.025. 

18) K. Fairbrother, and J. Warn, “Workplace dimensions, 

stress and job satisfaction,” J. Manag. Psychol., 18 

(1) 8–21 (2003). doi:10.1108/02683940310459565. 

19) A. Chandra and Pawan Kumar Arora, “Study on 

ergonomic risk assessment of welding workers using 

- rula,” Evergreen, 11 (2) 1240–1247 (2024). 

doi:10.5109/7183430. 

20) IS 3646-1 (1992). Code of practice for interior 

illumination, Part 1: General requirements and 

recommendations for working interiors. 

21) M.P. Widjanarti, H. Setyawan, and I. Qadrijati, “The 

effects of lighting intensity on the productivity of 

textile workers in surakarta,” J. Kesehat. Masy., 15 

(1) 39–43 (2019). doi:10.15294/kemas.v15i1.15448. 

22) Uydur, C. (2022). Evaluation of Lighting Systems: 

2nd International Conference on Engineering and 

Applied Natural Sciences, Textile Factory Case 

Study.  

23) Kumar, S., Chatterjee, A., & Karmakar, S. (2016). 

Low Illumination Level in Indian Handloom Sector 

leading to high cognitive work load: A case study 

from Bargarh, Odisha. In 14th International 

Conference on Ergonomics and Human Factors, 

HWWE - 2016 (pp. 327-333). Department of 

Industrial Engineering, National Institute of 

Technology Jalandhar, India. 

24) Boyce, P. R. (2014). Human Factors in Lighting (3rd 

ed.). CRC Press. 

25) Md Mohataz Hossain and Khandaker Shabbir Ahmed, 

“Illumination condition and work efficiency in the 

tropics: study on production spaces of ready-made 

garments factories in dhaka,” (2012). 

doi:10.13140/RG.2.1.1846.2880. 

26) Uttam, D. (2015). Lighting in textile industry. Int. J. 

Adv. Res. Eng. Appl. Sci., 4(2), 17-26. 

27) Nelson, D. I., Nelson, R. Y., Concha-Barrientos, M., 

& Fingerhut, M. (2005). The global burden of 

occupational noise-induced hearing loss. Am. J. Ind. 

Med., 48(6), 446-458. 

28) Haider, M. Y., Taous, A., Rahim, M., Huq, A. Z., & 

Abdullah, M. (2008). Noise induced hearing loss 

among the textile industry workers. Bangladesh J. 

Otorhinolaryngol., 14(2), 39-45. 

29) Abbasi, A. A., Marri, H. B., & Nebhwani, M. (2011). 

Industrial noise pollution and its impacts on workers 

in the textile based cottage industries: an empirical 

study. Res. J. Eng. Technol., 30(1). 

30) IS 9876: Guide to the Measurement of airborne 

acoustical noise and evaluation of its effects on man. 

Bureau of Indian Standards (BIS)-1981, 1982 

(Reaffirmed 2001). For recommended Indian 

Standards (45 to 75 dBA). 

31) B.O. Olusanya, A.C. Davis, and H.J. Hoffman, 

“Hearing loss grades and the international 

classification of functioning, disability and health,” 

Bull. World Health Organ., 97 (10) 725–728 (2019). 

doi:10.2471/BLT.19.230367. 

32) Jeeva, P. S. (2022). A study on Health issues of 

Handloom Weavers in Lakshmiyapuram, 

Sankarankovil, Tenkasi district, Tamil Nadu, India. J. 

Xi'an Shiyou Univ., Nat. Sci. Ed., ISSN 1673-064X. 

33) Kallur, S., & Hasalkar, S. (2021). Noise and its 

impact on health of the workers in weaving industry. 

J. Exp. Zool. India, 24(2). 

34) S.M.T. Ahmed, C.L. Karmaker, and Md.E. Ahmed, 

“Assessment of safety, health and environmental risk 

factors in garments industries of bangladesh,” J. Appl. 

Res. Ind. Eng., 6 (3) (2019). 

doi:10.22105/jarie.2019.191093.1093. 

35) Wilson, J. R., & Corlett, N. (Eds.). (2005). Evaluation 

of Human Work (3rd ed.). Taylor & Francis Group. 

36) Latif, M., Sultana, R., Ferdouse, J., Meghla, N., 

Muliadi, M., & Mamun, S. A. (2018). Assessment of 

working environment in ready-made garment 

industries: A case study in Gazipur, Bangladesh. 

37) P. Wargocki, “The effects of ventilation in homes on 

health,” Int. J. Vent., 12 (2) 101–118 (2013). 

doi:10.1080/14733315.2013.11684005. 

38) Machavarapu, M. P., & Lakshmi, V. V. (2018). 

Assessment of Occupational Health and Working 

Environment of The Handloom Weavers. Int. J. 

Agric. Sci., 10(12), 6496-6497. 

39) Lalit Kumar Sharma, Manoj Kumar Sain, Makkhan 

Lal Meena, and Govind Sharan Dangayach, “An 

investigation of ergonomic risk for work-related 

musculoskeletal disorders with hand-held drilling,” 

Evergreen, 10 (1) 36–42 (2023). 

doi:10.5109/6781034. 

40) I. Voronkova, and A. Podlasek, “The use of 

transparent structures to improve light comfort in 

Impact of Illumination, Noise and Thermal Environment on Occupational Health of Handloom Weavers in Assam: An Ergonomics Perspective

- 1631 -

Cite: S. Das, S. Karmakar, S. Mukhopadhyay, "Impact of Illumination, Noise and Thermal Environment on Occupational Health of
Handloom Weavers in Assam: An Ergonomics Perspective". Evergreen, 12 (03) 1625-1632 (2025). https://doi.org/10.5109/7388854.



library spaces and minimize energy consumption: a 

case study of warsaw, poland,” Energies, 17 (12) 

3007 (2024). doi:10.3390/en17123007. 

41) E.J. Gago, T. Muneer, M. Knez, and H. Köster, 

“Natural light controls and guides in buildings. 

energy saving for electrical lighting, reduction of 

cooling load,” Renew. Sustain. Energy Rev., 41 1–13 

(2015). doi:10.1016/j.rser.2014.08.002. 

42) I. Oropeza-Perez, and P.A. Østergaard, “Active and 

passive cooling methods for dwellings: a review,” 

Renew. Sustain. Energy Rev., 82 531–544 (2018). 

doi:10.1016/j.rser.2017.09.059. 

 

EVERGREEN - Joint Journal of Novel Carbon Resource Sciences & Green Asia Strategy, Vol. 12, Issue 03, pp. 1625-1632, September, 2025

- 1632 -

Cite: S. Das, S. Karmakar, S. Mukhopadhyay, "Impact of Illumination, Noise and Thermal Environment on Occupational Health of
Handloom Weavers in Assam: An Ergonomics Perspective". Evergreen, 12 (03) 1625-1632 (2025). https://doi.org/10.5109/7388854.


