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ABSTRACT

Background: Agriculture is one of the most hazardous occupations, employing around 60%
of India’s workforce. Agricultural workers face occupational hazards in the form of physical,
chemical, biological, mechanical, ergonomic, psychosocial, and so on. This study assessed
the physical, chemical, biological, and mechanical health hazards among agricultural workers.

Methods: A cross-sectional study was conducted among 400 agricultural workers selected
through multistage random sampling in a rural area to assess their occupational hazards.

Results: Physical hazards were the most common hazards reported by 390 workers (97.5%),
followed by mechanical hazards by 200(50%), and biological hazards by 79(19.7%). Chemical
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hazards were noted in 136(86.4%) out of 155 participants who used chemicals in the form of
pesticides and insecticides.

Conclusion: All agricultural workers experience one or the other types of occupational hazards.
These hazards have a bearing on the quality of life among the agricultural workers who form
the primary workforce in our country and contribute significantly to the economy. It is crucial
to ensure a robust health information system to track down and respond to agricultural workers’
various health events, develop and implement a need-based intervention program through the
formal healthcare system, and prevent and avert occupational health hazards in this group.
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Introduction

griculture provides one of the necessities

of human life, i.e. food. George Washing-

ton quoted agriculture as the man’s most

healthful, useful, and noble employment.

India is a global agricultural powerhouse.
The history of Indian agriculture is as old as 10000 years.
India is the world’s largest producer of milk, pulses, and
spices and has the world’s largest cattle herd. It is the
second-largest producer of rice, wheat, cotton, sugar-
cane, farmed fish, sheep and goat meat, fruits, vegeta-
bles, and tea [1].

India has an agricultural economy, with over 54% of
its land classified as cultivable, which forms its largest
economic sector. Agriculture is the backbone and has a
significant role in the country’s socioeconomic develop-
ment, with 60% of the Indian population working in this
industry, contributing to 18% of India’s gross domestic
production [2].

As per the 2011 census, the number of agricultural
workers increased from 234.1 million in 2001 to 263.1
million in 2011 in India [3]. More than 60% of the work-
force of Karnataka is made up of agricultural workers [4].

The International Labor Organization (ILO) has stated
that agriculture is the most hazardous occupation for
health. Around 1.3 billion world’s agricultural work-
ers suffer serious injuries or occupational diseases. The
main occupational hazards among agricultural workers
are physical, mechanical, ergonomic, chemical, and bio-
logical.

Physical health hazards rank first among the threats
faced by agricultural workers. Exposure to the sun for
long hours causes dehydration, heat stroke, heat synco-
pe, etc. The extensive use of pesticides and machinery
has increased the risk of occupational diseases and in-
juries. Workers in developing countries are more at risk
because of inadequate education, training, and safety sys-
tems [5]. Indian farmers have been adapting to newer
farm mechanization faster in the recent past [6]. Many
agricultural workers experience workplace accidents in-
volving machinery or poisoning by pesticides and other
insecticides [7]. According to the World Health Orga-
nization (WHO), 500000 to 1000000 people per year
around the world suffer from health effects due to pesti-
cide poisoning [8].
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Accidents with machinery like tractors, hand tools, and
so on can lead to injuries, disability, and death. Every
year, about 760000 accidents resulting in 45000 deaths
occur in the agriculture sector in India. Repeated work,
profuse sweating leading to fatigue, and instrument slip-
page are common reasons for injuries [9].

The presence of harmful biological agents in the work-
place poses a threat to agricultural workers, which is
often overlooked in occupational medicine and public
health. Systematic detection, diagnosis, and treatment
facilities do not fully cover agricultural occupations.
Introducing preventive and promotive services can play
a significant role in protecting the health of agricultural
workers [10]. This study assessed the physical, chemi-
cal, biological, and mechanical health hazards among
agricultural workers. We aimed to assess the physical,
chemical, biological, and mechanical health hazards
among agricultural workers.

Materials and Methods
Study design

This cross-sectional study was conducted on adult ag-
ricultural workers living in the Avathi PHC area, Deva-
nahalli taluk, Bangalore rural district, from January 2020
to March 2021. The inclusion criterion comprised adult
agricultural workers who were residents in that area for
at least 6 months, irrespective of the number of months
per year or working hours per day. The exclusion crite-
rion included those involved only in agricultural super-
visory activity.

Sample size estimation

In a study by Ojha and Singh, musculoskeletal pain
(50%) was the highest, and hazard due to noise (10%)
was the least observed occupational hazard among farm
workers. Assuming the proportion of occupational haz-
ard to be 30%, considering the average of the previous
study, the present study required a minimum of 398
subjects with a relative precision of 15% and a desired
95% confidence level. The samples were recruited by
multistage random sampling. Avathi PHC, Devanahalli
taluka, Bangalore rural, consists of 16 villages with a
population of 15295 (Figure 1). The primary sampling
unit was a village. In stage 1, villages with populations
<1000, 1001-2000, and >2001 were stratified into strata
1, 2 and 3, respectively. The $tratum 1, 2, and 3 popula-
tions were 5738, 6037, and 3520, respectively. As per
the Karnataka census 2011, the percentage of agricul-
tural workers was 49.28%. So, the population of farm
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Figure 1. Steps of multistage sampling to recruit the participants

workers in strata 1, 2, and 3 were 2827, 2975, and 1734,
respectively. The percentage of agricultural workers se-
lected to achieve the required sample size was 37.51%,
39.48%, and 23.57%, respectively, and the sample size
being 398, number of samples to be selected from each
stratum was 150, 158, and 94, respectively.

In stage 2, one village was selected from these strata
using simple random sampling. In the case of a village
with a large population, the village was divided into four
equal geographical clusters, and the clusters were select-
ed randomly to meet the sample size.

Study procedure

A cross-sectional study was conducted among agricul-
ture workers aged 18 years or older in the Avathi PHC
area, Devanahalli Taluk of Bangalore rural district. Ethi-
cal clearance was obtained from the Institutional Review
Board before the study was conducted. A pilot study was
conducted to test and validate the study instrument and
to know the feasibility of the study. Informed written
consent was obtained from the study participants after

1001-2000
4 villjges

| Avathi I
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explaining the purpose of the research and maintaining
confidentiality. Those individuals who fulfilled the inclu-
sion criteria were included in the study. House A house
survey was conducted, and data were collected with
the help of a pre-tested semi-structured questionnaire
consisting of socio-demographic details, occupational
details, and details regarding any occupational hazards
faced. Occupational health hazards were assessed based
on physical, chemical, biological, and mechanical haz-
ards with a recall period of 6 months. General physical
examination, blood pressure (BP), and general random
blood sugar (GRBS) were performed by adopting stan-
dard guidelines for measurement using a digital BP ap-
paratus and glucometer. Any participant who detected
significant health hazards was referred to the higher cen-
ter for further management.

Statistical analysis

Data were entered in Microsoft Excel and analyzed us-
ing IBM SPSS software, version 18.0. All the quantita-
tive variables were expressed in Mean+SD and median.
All categorical variables were expressed as percentages.
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October 2024, Volume 14, Number 4

All the occupational hazards were quantified using pro-
portion with a 95% confidence interval. The association
between occupational risk factors such as exposure to
sun, pesticides, and occupational hazards was assessed
using the chi-square test and a univariate analysis.

Results

This community-based cross-sectional study was con-
ducted in a rural area of Bangalore to assess the physi-
cal, chemical, biological, and mechanical health hazards
among agricultural workers. The majority of the agricul-

Table 1. Baseline characteristics of study population (n=400)
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ture workers belonged to the age group of 40-59 years.
The baseline characteristics of the study participants are
given in Table 1. Agricultural workers had a median
experience of 25 years (interquartile range [IQR]: 25%-
75%; 15-40); 86.8% were full-time agriculture workers,
and 13.3% were seasonal workers. Their mean work
hours reported was 6 (+2) hours per day. Physical haz-
ards (97.5%) were the most common type of occupation-
al hazards among the agricultural workers, followed by
chemical hazards (86.4%), mechanical hazards (50%),
and biological hazards (19.7%) (Table 2). Musculoskel-

No. (%)
Baseline Characteristics
Male Female
18-39 76(19) 72(18)
Age (y) 40-59 77(19.2) 69(17.2)
>60 59(14.8) 47(11.8)
Illiterate 54(13.5) 69(17.2)
Primary school 7(1.8) 20(5.0)
Middle school 37(9.2) 29(7.2)
High school 51(12.8) 39(9.8)
Pre-university 38(9.5) 24(6.0)
Graduate degree 25(6.2) 7(1.8)
Education Morbidities 94(44.3) 61(32.4)
Diabetes 30(31.9) 20(32.7)
Hypertension 25(26.5) 15(24)
Epilepsy 2(2.1) 2(3.2)
Asthma 3(3.1) 4(6.5)
Diabetes and hypertension 18(19.1) 10(16.3)
Other morbidities 16(17.0) 10(16.3)
<5 27(12.7) 21(11.2)
Experience in agriculture (y) 6-15 29(13.7) 42(22.3)
>15 156(73.6) 125(66.5)
Total 212(53) 188(47)
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Table 2. Distribution of agricultural workers based on the type of occupational health hazards

Occupational Health Hazards No. (%)

Physical health hazards (n=400) 390(97.5)
Biological health hazards (n=400) 79(19.7)
Mechanical health hazards (n=400) 200(50)

Chemical health hazards (n=155)" 136(86.4)

Notes: One individual may present with more than one type of manifestation.
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"155 participants were considered based on their exposure to pesticides and insecticides.

etal pain was the most common manifestation of physi-
cal hazards. The commonest site for acute pain was the
shoulder (53.5%) and lower back (37.3%) for chronic
pain. Headache (72%) was the common manifestation
of prolonged exposure to the sun (Table 3). Burning
of eyes (83.9%) and headache (80.6%) were common
manifestations of using chemicals for agricultural pur-
poses (Table 4). Machine usage led to injuries among
42.5%, followed by weakness due to vibrations in 31.8%
of participants. Dog bites (29%), followed by bee stings
(24%), were the common biological hazards among ag-
ricultural workers (Table 5).

Univariate analysis determined the association between
baseline characteristics like age, gender, education, so-
cioeconomic status, years of experience in agriculture,
and occupational hazards. No statistical significance was
found between these characteristics and physical haz-
ards. A significant association was found between gen-
der and chemical hazards, age and biological hazards,
age and socioeconomic status, and mechanical hazards
(Table 6).

Table 3. Site of musculoskeletal pain and manifestations due to prolonged sun exposure among agricultural workers (n=326)

No. (%)
Site of Pain Physical Hazards
Acute Pain (<12 wk) Chronic Pain (>12 wk)
Neck 138(34.5) 7(1.8)
Shoulder 214(53.5) 50(12.5)
Elbow 167(41.8) 22(5.5)
Wrist/Hand 103(25.8) 6(1.5)
Upper back 191(47.8) 83(20.8)
Lower back 149(37.3) 149(37.3)
Hips 86(21.5) 35(8.8)
Knees 91(22.8) 112(28)
Ankle 66(16.5) 5(1.3)
Generalized body ache 184(46) 19(4.8)
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Effects Due to Prolonged Sun Exposure No. (%)
Headache 286(71.5)
Increased thirst 232(58)
Heavy sweating 191(47.8)
Dizziness 107(26.8)
Palpitations 77(19.3)
Dark colored urine 32(8)
Heat cramps 12(3)
Mental confusion 11(2.8)
Heat syncope 9(2.3)
Heat stroke 8(2)
Nausea, vomiting, diarrhea 3(0.8)
3(0.8)

Hot, dry, red skin
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Table 4. Chemical health hazards among agricultural workers (n=136)

Chemical Hazards

Effects of Chemical Exposure No. (%)
Burning of eyes 130(83.9)
Post-acute exposure headache 125(80.6)
Difficulty in breathing 102(65.8)
Irritability 80(51.6)

Dizziness 64(41.3)

Blurring of vision 27(17.4)

Allergy of skin 25(16.1)
Restlessness 12(7.7)

Tingling sensation in limbs/body 11(7.1)
Low mood 11(7.1)

2(1.3)

Other symptoms after pesticide application
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Table 5. Mechanical and biological health hazards among agricultural workers (n=400)

Hazards Type Effects Attributed to Machine Use No. (%)
Injuries 170(42.5)
Generalized weakness due to vibrations 127(31.8)
Mechanical

Reduced sensation in the limbs 73(18.3)

Electric shock 42(10.5)
Dog bite 116(29.0)

Bee sting 96(24.0)

Wasp sting 84(21.0)

Biological Hazards

Snake bite 56(14.0)

Animal attack 32(8.0)

Scorpion sting 16(4.0)
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Discussion 75%; 15-40). Agriculture was the only occupation for

89.2% in a study by Andersen. similar to our findings

In the current study, 212 participants (53%) were
males, and 188(47%) were females. Also, 148 partici-
pants (37%) belonged to the 18-39 years group; their
median age was 45 years (IQR: 25-75%; 35-60). Their
median agricultural experience was 25 years (IQR: 25-

of 86.8% [11]. The mean hours of work reported was
6 (+2) hours per day, similar to a study conducted by
Suganya et al. [12]. In a study by Gadhavi and Shukla,
musculoskeletal pain was 80% among farmers, similar
to our findings of 81.5% [13]. The most common site for

Table 6. Association between baseline characteristics and manifestations attributed to different hazards among agriculture
workers

No. (%) -
Type of Hazard Characteristics U; |\;ar|(a;:yog3s P
Yes No atlo (35%
Chemical ) Male 120(89.6) 14(10.4) 4.2(1.48-12.4)
hazards Gender 0.01
Female 14(66.7) 7(33.3) 1
o >45 45(20.9) 170(79.1) 2.31(1.29-4.11)
Biological
hazards Age group (y) 0.004
<45 19(10.3) 166(89.7) 1
>45 118(54.9) 97(45.1) 1.52 (1.02-2.26)
Age group (y) 0.04
<45 82(44.3) 103(55.7) 1
Upper class 143(54.4) 120(45.6) 1.76 (1.63-1.14)
Socioeconomic 0.01
i tat i 5
Mechanical status Middle & Lower 54(40.3) 80(59.7) 1
hazards class
<5 15(31.2) 33(68.8) 1
Years of experi- 6-15 20(40.8) 29(59.2) 1.51 (0.65-3.49) 0.39
ence in agriculture
>15 165(54.5) 138(45.5) 0.38(0.19-0.72) 0.003
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acute musculoskeletal pain was the shoulder (53.5%),
followed by the upper back (47.8%), and then general-
ized body ache (46%). Also, the common chronic mus-
culoskeletal pain reported was lower back (31%) fol-
lowed by knee pain (23%), which was in contrast to the
findings of a study conducted by Paul et al. where acute
musculoskeletal pain noted was low backache (32.38%)
followed by knee pain (30%) and similar with our study
for chronic pain low backache (34.29%) followed by
knee pain (32%) [14]. The difference in the site of acute
musculoskeletal pain can be due to the different types
of crops grown, which require different postures to be
adopted. Still, chronic musculoskeletal disorders were
common in both studies, indicating prolonged exposure
to bending, twisting, squatting, etc. postures adopted the
chronic effects were similar in both. Most common ef-
fect of sun exposure reported in our study was headache
(71%), increased thirst (58%), heavy sweating (47.8%),
and dizziness (26.8%). In contrast to this, heavy sweat-
ing (93.2%), headache (40.4%), and dizziness (34.1%)
were reported by Sadiq et al. in Malaysia [15] randomly
selected across Gombe province, Nigeria. The wet bulb
globe temperature monitor (WBGT).

Burning of eyes (84%), post-exposure acute head-
ache (81%), difficulty in breathing (66%), and skin al-
lergy (16%) were reported among the 155 study partici-
pants who used chemicals. Dizziness (66%), headache
(56.5%), anxiety (44%), blurring of vision (35%), and
skin disease (19%) were reported by Kori et al. in Sagar
district in Madhya Pradesh [16] household, veterinary
practices, and occupational settings have increased the
risk of human exposure and associated health effects.
Objectives: In the present study, an attempt has been
made to investigate the toxic symptoms, including neu-
rological effects in pesticide-exposed farm workers.
Methods: The data of exposure pattern and symptomatic
health effects were collected through questionnaire dis-
tributed among 248 male farm workers by purposive
sampling method from the district Sagar (MP).

Dog bites (29%), bee stings (24%), wasp stings (21%),
and snake bites (14%) were noted in the study by BR et
al. They conducted a study in Sri Chamarajendra District
Hospital, Hassan, Karnataka. They reported that 54.4%
of the cases that came to the hospital with snake bites
were from farmers and suggested that snake bites were
an occupational disease [17]. Though exposure to these
biological agents is very common in agriculture occu-
pations, the data regarding the incidence, prevalence,
morbidity, and mortality due to many of these biological
agents are unavailable nationally.

International Journal of
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Injuries due to machine use and hand tools were noted
to be 42.5%, out of which 7.6% reported to be living
with disability. Weakness in the limbs (31%), followed
by reduced sensation in the limbs (18.3%) due to ma-
chinery use, was also reported. In a study by Das, from
2006 to 2010 in West Bengal, 29% had accidents due
to farm machines and 64.7% due to hand tools [18] in-
jury and occurrences of work related illnesses. The main
objective of the study is to assess types, categories and
number of incident rate of the accidents along with the
causes of accidents as well as with the affected parts of
the different parts of the body among the agricultural
workers. The number of injuries that occurred during
2006-2010 for male and female farmers was 214 and
109, respectively, in West Bengal. The leading external
causes of farm injury were hand tools (64.7%).

Association of occupational hazards with baseline
characteristics

Univariate analysis determined the association of age,
gender, education, socioeconomic status, and years of
agricultural experience among the full-year and seasonal
workers with occupational hazards.

Regarding the physical hazards, no association was
noted between the physical hazard and the variables
mentioned above.

Regarding chemical hazards, males had a 4.2 times
higher risk of chemical health hazards than females
(odds ratio [OR]=4.2, 95% CI, 1.48%, 12.4%). Comfort
et al. reported that males are more susceptible to organo-
phosphates, and various neurodevelopmental and neuro-
degenerative disorders such as autism and amyotrophic
lateral sclerosis are more among them [19].

Regarding the mechanical hazards, older age above
45 increased the risk of mechanical health hazards by
1.52 times (OR=1.52; 95% CI, 1.02%, 2.26%). A sig-
nificant association between the occurrence of injuries
among farmers and age was noted in a study conducted
by Bhattarai et al.; the risk of injuries was higher in those
over 30. This difference among age groups was attrib-
uted to the tendency of agricultural workers to be less
careful at work when they have worked for many years
[20]. Higher socioeconomic status increases the risk of
mechanical health hazards by 1.76 (OR=1.76; 95% CI,
1.63%, 1.14%). This difference can be due to higher
affordability and use of machines and tools, indicat-
ing higher exposure among the upper class than those
of lower socioeconomic status. In a study conducted
by Pickett et al. from 2007 to 2009, among farmers in
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Canada, it was reported that there was no significant in-
crease in the risk of injuries associated with socioeco-
nomic status. This difference in findings can be due to
differences in the study population, the economic status
difference between the countries, and the type of clas-
sification used for socioeconomic status [21]. There was
a significant difference in the occurrence of mechanical
health hazards with an increase in experience in agri-
culture (OR=0.38; 95% CI, 0.19%, 0.72%), indicating
that with increase in experience in agricultural work, the
risk of mechanical health hazard reduced by 0.38 times
which was contrast to the results of a study conducted by
Bhattarai et al. in rural Nepal where the risk of injuries
was 2.01 times higher with 20 years and more working
experience in agriculture [20].

Concerning the biological hazards, the risk of biologi-
cal hazards was 2.31 times higher among those above 45
(OR=2.31, 95% CI, 1.29%, 4.11%). Verbal autopsies in
a national representative Indian million death study by
Suraweera et al. noted that nearly half of the deaths due

to snake bites occurred at ages 30-69 years [22].
Conclusion

Agriculture is a major occupation and contributes sig-
nificantly to the country’s economy. Occupational health
hazards among agricultural workers are a major concern
in India. The prevalence of physical hazards was 97.5%,
mechanical hazards 50%, chemical hazards 34%, and bi-
ological hazards 19.7% in our study. All types of hazards
pose health challenges and affect quality of life. Devel-
oping and implementing a need-based intervention pro-
gram through the formal health care system is necessary
to prevent and avert occupational health hazards in this
group. Additionally, it is crucial to ensure a robust health
information system to track and respond to the various
health events of agricultural workers.
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