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	ABSTRACT	
Sugarcane	is	a	critical	cash	crop	cultivated	worldwide,	with	Brazil	being	the	largest	producer,	followed	by	India,	China,	and	Thailand.	
However,	workers	 in	developing	countries	 like	 India	 face	numerous	work-related	health	 issues,	 including	ergonomic	problems,	
occupational	hazards,	and	injuries.	Sugarcane	farming	is	labor-intensive,	with	harvesting	identi�ied	as	the	most	hazardous	activity.	
The	 repetitive	 movements	 and	 use	 of	 poorly	 designed	 tools	 during	 harvesting	 often	 lead	 to	 frequent	 cuts,	 injuries,	 and	
musculoskeletal	disorders.	Farmers	are	also	exposed	to	high	levels	of	toxic	pesticides,	resulting	in	respiratory	issues	such	as	coughing	
and	chest	pain.	This	study	systematically	reviewed	the	ergonomic	and	occupational	health	hazards	faced	by	sugarcane	farmers,	
analyzing	 33	 articles	 selected	 from	 an	 initial	 review	 of	 88.	 Fifty-six	 articles	 were	 excluded	 for	 various	 reasons.	 The	 �indings	
emphasize	 the	 importance	 of	 ergonomic	 interventions	 in	 reducing	 the	 physical	 demands	 of	 manual	 tasks	 and	 mitigating	
musculoskeletal	problems.	Low-cost	ergonomic	solutions	and	awareness	training	programs	were	identi�ied	as	effective	measures	to	
improve	 farmers'	 working	 conditions	 and	 health	 outcomes.	 The	 study	 concludes	 that	 ergonomic	 evaluations	 and	 targeted	
interventions	are	essential	to	preventing	injuries	and	musculoskeletal	issues	among	sugarcane	farmers.	Future	research	should	
focus	on	implementing	and	assessing	these	interventions	to	evaluate	their	long-term	impact	on	farmers'	health	and	productivity.	
Despite	the	identi�ication	of	several	ergonomic	hazards	related	to	sugarcane	farming,	the	number	of	studies	remains	limited.	This	
review	provides	valuable	insights	to	guide	the	development	of	regulations,	tools,	and	strategies	aimed	at	mitigating	these	risks	and	
improving	the	overall	well-being	of	sugarcane	farmers.
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INTRODUCTION
Sugarcane is a vital cash crop cultivated worldwide, covering an 
area of more than one million hectares. Brazil is the largest 
producer of sugarcane, followed by India, China, and Thailand. 
In India, approximately 2.8 lakh farmers cultivate sugarcane 
across a vast expanse of 4.4 lakh acres, with over 11 crore 
individuals directly or indirectly reliant on the sugar industry 
[40] .  Notably,  about  7 .5% of  the  rural  populat ion
—encompassing 60 million sugarcane farmers and a substantial 
number of agricultural laborers—engages in sugarcane 
cultivation, including harvesting and ancillary activities [49]. 
Sugarcane farming represents one of the most signi�icant 
agriculture-based industries, contributing to job creation, 
revenue generation, and societal development in economically 
disadvantaged regions of the country [65]. Among the various 
stages of sugarcane cultivation, harvesting is a critical activity 
requiring considerable labor and effort [13].
Occupational health and safety have been a major concern 
worldwide in the agriculture sector. Various undesirable 
hazards are associated with farming, such as pathogen infection, 
injuries from exposure, physiological disorders, pesticide

poisoning, respiratory infections, musculoskeletal disorders 
and injuries from tools and plants. Regarding injuries and work-
related illness, The International Labour Organisation (ILO) has 
ranked agriculture among the top three most hazardous 
occupational groups [38]. Worldwide, every day around 
170,000 sugarcane workers are killed annually around the 
world due to exposure to hazards [31]. Farmers are at very high 
risk for fatal and non-fatal injuries; and farming is one of the few 
industries in which family members (who often share the work 
and live on the premises) are also at risk for fatal and non-fatal 
injuries [45]. 
Occupational hazards have deleterious effects on individual 
health and safety, as well as organizational effectiveness [8]. 
Farmers have many health problems during sugarcane cutting 
because of the lack of proper knowledge about equipment and 
proper safety uses. Workers in developing countries like India 
face many work-related health problems. Sugarcane workers 
have a high level of occupational accidents and they are exposed 
to high toxicity of pesticides and most of the workers suffer from 
cough and chest pain [8] in the sugar cane �ield. Most of them are 
poor farmers who cannot afford that equipment; therefore, they 
use local knives and sickles for sugarcane cutting. These local 
equipment are hazardous contributing to numerous cuts and 
minor injuries. Again, there are different other conditions on the 
�ields that result in various ergonomic problems [67]. Apart 
from minor injuries, ergonomic problems like – Musculoskeletal 
disorders (MSDs), body pain (neck, shoulder, elbow, wrist, mid-
back and low back, knee and calf muscles) [26] and other major
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diseases like- CKD (Chronic kidney disease) are common among 
the sugar cane Farmers [16].
Sugar cane cutters live with modern work methods but in 
slavery-like conditions, which can affect their health [57]. 
However, most sugarcane farmers have inadequate policies and 
infrastructure to meet these health hazards. Hence, workers are 
exposed to workplace accidents, repetitive strain injury (RSI), 
and work-related musculoskeletal disorders (MSDs) in the neck, 
upper back, lower back, and arms due to continuous movements 
[62]. The different workplace exposures of sugarcane farmers 
that lead to their occupational health problems are- unsafe 
working conditions, exposure duration, not using personal 
protective equipment (PPE), improper job rotation, not 
providing health & safety training, dissatisfaction with the job, 
prolonged working hours in a week, safety inspection & 
employment pattern in an irregular manner [39].
Ergonomics is a multidisciplinary science that activities to make 
a better �it between the work and the worker to ensure their 
healthiness and well-being. It is concerned with ensuring a good 
�it between people and the objects with which they interact [62]. 
It emphasizes designing and arranging things so that workers 
can use them easily and safely. Effective ergonomic 
interventions can reduce the physical demand of manual 
materials-handling work, thus reducing the chances of 
musculoskeletal disorders. Such interventions play an 
important role in improving the company's production without 
causing injury to workers. Low-cost ergonomic interventions 
can effectively improve such adverse conditions. Agricultural 
work is one of the highly physically demanding occupations. 
Musculoskeletal disorders are common among farmers because 
farmers handle heavy workloads, often in awkward postures 
and experiencing some work-related problems [25]. Effective 
ergonomic interventions can reduce the physical demand of 
manual materials-handling work, thus reducing the chances of 
musculoskeletal disorders [62]. Such interventions play an 
important role in improving production without causing injury 
to workers. 
In the last 10 years, there have been studies that evaluated the 
working conditions and health effects of sugar cane cutters. 
During manual cutting, workers are exposed to a number of 
health hazards [53] , such as physical hazards – weather 
conditions (high temperatures, solar radiation, rain), chemical 
hazards – gases and particulate matter from burning cane, and 
pesticide residues; biological hazards – venomous animals;

 risks of accidents: traumas and �ire; ergonomic risks – repetitive 
postures and movements, physical overload, and mental risks 
imposed by the work rhythm, constant attention, concentration, 
and lack of regular pauses. Despite several studies, there is a lack 
of systematization of the �indings and evidence, as well as of the 
suggested measures to preserve the health of the workers. 
The current review has compiled the ergonomic risks and 
occupational health hazards associated with sugarcane farming 
which will help the future researchers for developing policies, 
tools and techniques that can reduce or eliminate these risks in 
sugarcane farmers.

MATERIALS	AND	METHODS
Bibliographic search in databases: Google Scholar, Science 
Direct, PubMed and SciELO databases. The inclusion criteria 
were: articles published in Urdu, Portuguese and English, 
between January 2014 and October 2024, a period during which 
a signi�icant number of accessible full-text studies were 
available. Articles were initially selected based on an analysis of 
their titles, followed by a review of their abstracts. Those who 
did not deal with the work impact of cutting burned and 
unburned sugarcane in the cutter's health were excluded. The 
keywords utilized for the database search included: sugarcane 
workers, sugarcane cutters, sugarcane harvesting, occupational 
health hazard of sugarcane farmers and work-related 
ergonomic risks of sugarcane farmers. 
Out of the 88 articles evaluated, 23 were discarded after the title 
analysis, 20 after reading the abstract or the full text, and 13 
articles because they were not accessible in their entirety, 
leaving 33 articles included (Figure.1).

Figure.1	Flow	chart	of	the	selection	of	articles	for	review

RESULTS	AND	DISCUSSION
Empirical	Reporting	of	Work-related	Ergonomic	Risks:



	©	2025	AATCC	Review.	All Rights Reserved. 87.

Sarmistha	Mishra	et	al.,	/	AATCC	Review	(2025)

Evidence	reported	on	Work	related	Ergonomic	Risks	was	represented	in	Table	1.

Agriculture is considered to be one of the most hazardous 
occupations and has a high prevalence of physical disorders, 
suggesting a signi�icant role for ergonomic risk factors [1]. 
Manual sugar cane cutting involves rapid forceful movements 
with the sickle, which puts a lot of physical strain on the cutter. A 
study [49] reported that the work-related stresses in any work 
situation to which the human body is subjected to experience 
over a long-time cause loss of ef�iciency, musculoskeletal 
injuries, or disability over a period of time. Work related 
musculoskeletal problems are group of painful disorders of 
muscles, tendons and nerves that result from injuries due to risk 
factors prevalent in the workplace.
A total of 8 articles included in this review (Table 1) address 
work-related ergonomic risk factors among sugarcane farmers. 
The �indings indicate a high prevalence of ergonomic risks due 
to awkward body postures, repetitive work patterns, and the 
use of locally made hand tools, all of which contribute to 
musculoskeletal disorders (MSDs). 

Prolonged and repetitive cane-cutting activities during the 
harvest season signi�icantly increase the risk of MSDs, with 
shoulder pain being particularly common due to the use of 
handmade sickles. According to [44] �indings work-related low 
back pain risk assessment tool for sugarcane farmers 
appropriate sensitivity, speci�icity, positive predictive value, 
negative predict value and accuracy were 82.02%, 30.49%, 
62.65%, and 54.40% respectively. Physical labor is a major 
cause of lower back pain, affecting 88.35% of sugarcane 
farmers, particularly in Thailand. It takes several months to 
grow sugar cane and it is necessary to hire large numbers of 
workers, primarily for manual harvesting. The worker work for 
twelve or more hours a day and get poor returns. Sugar cane 
cutting is the most laborious farm work where the farmers have 
to bend for hours. The sugarcane bundle is manually lifted and 
transferred to the vehicle after harvesting. Because this is a 
continuous process, a lot of workers experience physical pain 
from their awkward lifting posture, which causes MSDs [41].

Empirical	Reporting	of	Occupational	Health	Hazards:
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Evidence	reported	on	Occupational	Health	Hazards	was	represented	in	Table	2.

Occupational	 Health	 Hazards	 in	 Sugarcane	 Cultivation:	
Occupational health deals with all aspects of health and safety in 
the workplace and has a strong focus on the primary prevention 
of hazards [71]. According to The International Labour 
Organization and World Health Organization [31] the 
occupational health of workers refers to free of physical, 
physiological, and mental illness during work. It is de�ined as the 
promotion and maintenance of the highest degree of physical, 
mental and social well-being of workers in all occupations-“total 
health of all at work”. India is the fourth major sugar-producing 
country in the world, the �irst three being Russia, Brazil and 
Cuba. About 4.5 crore farmers are engaged in sugarcane 
cultivation in India [8]. Workers in developing countries like 
India and other countries face as many occupational health 
problems. Sugar cane workers have a high level of occupational 
accidents and they are exposed to high toxicity of pesticides. 
They may also have an increased risk of lung cancer, possibly 
bagassosis. This may be related to the practice of burning foliage 
at the time of cane cutting. 

A number of individual farmers work on small-scale sugarcane 
farms for income. The majority of these small-scale farms sell 
sugarcane directly to consumers in the local market for chewing 
and juice. Because of this, the majority of farmers harvest 
sugarcane by hand without wearing personal protective 
equipment. A Sugarcane harvester is a person who is engaged in 
cutting, tie up & loading of sugar cane in vehicle [67]. The 
majority of farmers frequently sustain minor cuts, bruises, and 
wounds during harvesting; occasionally, they sustain severe 
cuts or lose �ingers. Sugar cane harvesting demands a lot of 
physical labor. Farmers have many health problems during 
sugarcane cutting because of the lack of proper knowledge 
about equipment's and proper safety use. According to [67] 
(Table 2), studies revealed that 67.7% of sugarcane harvesters 
experienced minor cuts, while only 4.2% reported major cuts. 

Respiratory	Problem	of	Sugarcane	farmers
Allergic disorders in the agriculture sector are very common 
among farm workers, causing many occupational diseases every
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The sugarcane straw and residue are burnt in the �ields for their 
easy harvesting and cleaning the �ield. According to [61], studies 
have linked sugarcane harvesting to an epidemic of chronic 
kidney disease in Central America, primarily affecting 
previously healthy young workers. Burnt sugarcane harvesting, 
in particular, has been found to cause acute renal dysfunction in 
these workers, attributed to a combination of dehydration, 
systemic in�lammation, oxidative stress, and rhabdomyolysis. 
The majority of studies listed in Table 2 are highly relevant in 
highlighting the occupational health issues reported by 
sugarcane workers.

CONCLUSION
Sugarcane farmers face various occupational health hazards 
and ergonomic risks during cultivation, primarily due to the lack 
of safety measures, knowledge, education, training, and the use 
of non-ergonomically designed handmade tools. These factors 
contribute to a range of injuries and health problems. The 
demanding working conditions result in ergonomic issues such 
as musculoskeletal disorders and work-related strain caused by 
repetitive movements, awkward postures, and prolonged 
working hours. Farmers often work in adverse environmental 
conditions, which can lead to dehydration, heat strokes, 
exhaustion, chronic kidney disease (CKD), muscle cramps, and 
fatigue. This review highlights the urgent need for ergonomic 
evaluations to mitigate injuries and musculoskeletal issues. 
Additionally, it emphasizes the importance of implementing 
strong awareness and education training programs for farmers 
to minimize health risks and improve their overall well-being.

FUTURE	SCOPE	OF	THE	STUDY
The future scope of these studies holds signi�icant potential for 
improving both the physical well-being of farmers and the 
ef�iciency of agricultural practices. As research, technology, and 
awareness continue to evolve, several avenues will expand to 
address ergonomic risks and promote sustainable, healthy 
farming.

Con�lict	of	interest:	NA
Acknowledgment:	NA

 year [5]. The inhalation of particulate matter released during 
the cutting of burned cane can affect the upper and lower 
airways, causing symptoms and respiratory diseases, as well as 
lung function impairment in the workers [52]. So far few studies 
have examined in particular during the harvesting and pre-
harvest season, are more likely caused by an irritating action of 
inhalable dust cause of respiratory Problems sometimes it 
become chronic in farmers [27][37][38] due to their harsh 
working environment condition.
During the harvesting season, dust levels were relatively high in 
some departments, while endotoxin and mold levels were 
around background levels. Workers' ventilatory lung function 
differed between departments before, but not during the 
harvesting season or between seasons. During the harvesting 
season, the prevalence of wheeze and eye problems almost 
doubled in workers exposed to bagasse and other types of dust, 
whereas shortness of breath and rhinitis increased only in 
bagasse-exposed workers. Reporting wheezing and shortness 
of breath was positively associated with the number of years 
working at the re�inery, suggesting a long-term health effect.

Heat	stress,	Dehydration	and	kidney	function
One of the leading preventable causes of morbidity in the world 
is heat illness. Employees who are exposed to extreme heat may 
lose the ability to use compensation systems, endangering their 
health. Heat stress also directly affects output by impairing task 
performance and raising the risk of occupational illnesses and 
injuries [17]. In many indoor and outdoor work settings, heat is 
a frequent and signi�icant physical health risk to employees. 
Body heat produced by metabolic processes (related to 
workload) and heat exposure from the work environment (from 
weather and man-made heat) can combine to cause heat gain 
[72]. Between roughly 6 am and 3 pm, workers are subjected to 
intense heat and sunlight during the sugarcane harvest season. 
Each sugarcane worker experienced heat-related issues, such as 
weakness or exhaustion, excessive perspiration, headache, skin 
rash, muscle cramps, dry mouth, lightheadedness, dry or 
cracked skin, hand or foot swelling, blisters, fainting [11] and 
long term dehydration is associated with CKD (Chronic Kidney 
Disease) [73] were observed in all sugarcane workers due to 
their extended work schedules. 
Despite the agricultural sector's current economic prosperity, 
harsh working conditions during burnt sugarcane harvesting 
still exist, including exposure to air pollutants from the dust and 
exhausting labor in hot weather because of the economical yield 
that is correlated with worker productivity [6] [52]. While pre-
harvest burning is a common practice in many countries, 
including Brazil, Guatemala, Mexico, and Costa Rica, the practice 
of burning sugarcane residues varies throughout the world. In 
the United States and the Philippines, sugarcane �ields are 
burned either before or after harvest, but in India, most of the 
sugarcane residues are usually burned in the �ield only after 
harvest due to lack of proper composting techniques [23].
The major sugarcane-producing areas of the world have 
recently adopted the practice of mechanical harvesting [14] 
[68]. In this system, dry leaves, tips and green leaves are cut off 
and thrown on the soil surface forming a straw that acts as 
mulch over soil surface [48][3]. For the past several years South 
Gujarat, India farmers are burning sugarcane straw at the time 
of harvesting the crop [65]. Normally, the sugarcane crop is 
harvested manually and chaff is used for feed of animals as well 
as biomass. But to save time, money and labor farmers are going 
to adopt chaff burn practices before harvesting the sugarcane 
crop. 
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