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Abstract

Farm women constitute the backbone of vegetable production systems in India, yet their labour
contribution is shaped by socio-economic constraints that intensify workload and occupational
vulnerability. The present study examined the relationship between age, education, landholding size and
income with workload perception, adoption of safe practices, task allocation and dependence on manual
labour among farm women engaged in cucurbit cultivation under pandal systems. The study was conducted
in Kaveliguda village of Rangareddy district, Telangana, with a purposive sample of 50 farm women. Data
was collected using structured interviews and standardized workload perception scales. Chi-square tests
and correlation analysis were used to examine associations between socio-economic variables and labour
outcomes. Results indicated a significant association between age and perceived workload, income and
dependence on manual labour and landholding size and task allocation. Lower education levels were
associated with reduced adoption of safe work practices. The findings revealed that gendered labour burden
is deeply embedded in socio-economic vulnerability, necessitating targeted, equity-based interventions for
drudgery reduction and occupational wellbeing among farm women.

Keywords: Farm women, Socio-economic factors, Gendered labour, Workload perception, Manual labour,
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1. Introduction

Farm women globally, particularly in developing nations, are pivotal to agricultural
development, yet their significant contributions often remain unrecognized, leading to
heightened socioeconomic vulnerability (Nazir ef al., 2023; Nishi and Chowdhury, 2023) 16171,
The feminization of agriculture has become a defining feature of rural India, with women
increasingly assuming responsibility for labour-intensive farm operations. Despite their critical
role in crop production, farm women continue to experience disproportionate physical workload,
limited access to resources and minimal decision-making power (Verma et al., 2020) (231,

Indeed, women constitute, on average, 43% of the agricultural labour force in developing
countries, often working 12-16 hours daily across on-farm, off-farm and domestic activities, yet
they face significant barriers in accessing agricultural support systems available to their male
counterparts (Adefila et al., 2024) [, This disparity contributes to the feminization of
agriculture, a phenomenon indicating an expansion of women's engagement in agricultural
production, yet often without commensurate improvements in their socioeconomic status or
decision-making power (Oloo et al., 2023) 18],

Vegetable cultivation under pandal systems, widely adopted for cucurbits, is particularly
demanding, requiring repetitive bending, squatting, lifting and prolonged manual engagement.
While earlier research has largely focused on physiological and ergonomic aspects of women’s
farm work, comparatively fewer studies have examined how socio-economic variables shape
labour burden and vulnerability. Ageing workforce, low educational attainment, small
landholdings and low household income often restrict women’s ability to adopt safe practices,
access mechanization or redistribute labour. Understanding these socio-economic determinants
is essential for framing gender-responsive agricultural policies and extension strategies.
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The present study aimed to analyse the association between
selected socio-economic variables and labour burden indicators
among farm women engaged in pandal-based cucurbit
cultivation.

Objectives

1. To examine the relationship between age group and
workload perception among farm women

2. To analyse the association between education level and
adoption of safe work practices

3. To study the influence of landholding size on task allocation
patterns

4. To assess the relationship between income category and
dependence on manual labour

2. Materials and Methods

2.1 Study Area and Sample

The present study was carried out in Kaveliguda village,
Rangareddy district of Telangana. For this study, a purposive
sampling technique was employed to select 50 farm women.
Participants were chosen based on their active engagement in
cucurbit cultivation utilizing pandal systems and their age
ranged from 25 to 60 years.

2.2 Variables Studied

The research investigated both independent and dependent
variables. The independent variables considered for this study
included the age and education level of the farm women, their
landholding size and their income category. The dependent
variables measured were workload perception, the adoption of
safe work practices, task allocation within their work and their
dependence on manual labour for cultivation activities.

2.3 Tools and techniques

A structured interview schedule was utilized to collect
qualitative and quantitative information directly from the
participants. Workload perception was assessed using a five-
point workload perception scale. A checklist was developed to
evaluate the adoption of safe work practices, ensuring a
systematic observation of relevant behaviours. A task
participation questionnaire was used to collect the details
regarding the involvement of farm women in various cultivation
tasks.

2.4 Statistical Analysis

The collected data was analysed statistically. Descriptive
statistics, including frequency and percentage distributions, were
used to understand the characteristics of the sample and key
variables. To examine the association between categorical
variables, the Chi-square test was performed. Pearson’s
correlation coefficient was used to indicate relationship between
variables.

3. Results and Discussion

3.1 Age Group and Workload Perception

Older farm women reported higher workload perception
compared to younger women. This trend reflects age-related
decline in physical capacity and cumulative exposure to manual
agricultural work. The higher workload perception among older
farm women reflects cumulative labour exposure combined with
limited opportunities for labour substitution. Advancing age
reduces physical resilience, while poverty and gendered task
expectations compel continued engagement in manual
agricultural work, intensifying occupational vulnerability.
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Table 1: Age Group and Workload Perception (N = 50)

Age Group Low Moderate High Totall
(years) Workload Workload Workload
18-35 6 (40.0) 7 (46.7) 2 (13.3) 15
36-55 3 (12.0) 11 (44.0) 11 (44.0) 25
Above 55 1(10.0) 3 (30.0) 6 (60.0) 10
Total 10 21 19 50

2 =9.84, df =4, p< 0.05 (Significant)

A Chi-square test of independence was performed to examine
the association between age group and workload perception
among farm women. The analysis revealed a statistically
significant association (y*> = 9.84, df = 4, p< 0.05), indicating
that perceived workload varied significantly across age groups.
The significant association indicates that perceived workload
increases with age, highlighting older women as a high-risk
group for occupational strain. This finding aligns with previous
research highlighting that physically demanding tasks, such as
weeding, contribute to higher drudgery and musculoskeletal
disorders, particularly in older farm women who are already
susceptible to age-related physiological decline (Joshi et al.,
2024) o1,

3.2 Education and Adoption of Safe Work Practices
Education showed a positive association with the adoption of
basic safe practices such as rest breaks, posture awareness and
careful tool handling. Education acts as an enabling factor,
improving awareness and self-protective behaviour among farm
women. However, its impact remains constrained when poverty
and rigid gender roles limit the practical application of safety
knowledge.

The Chi-square analysis showed a significant association
between education level and adoption of safe work practices (2
=11.26, df = 4, p< 0.05). Farm women with higher educational
level demonstrated greater adoption of safe practices, while
illiterate women exhibited minimal adoption, highlighting
education as a key enabling factor in occupational safety.

Table 2: Education and Adoption of Safe Practices (N = 50)

Education Low Moderate High Totall
Level Adoption Adoption Adoption
Illiterate 12 (60.0) 6(30.0) 2 (10.0) 20
Primary 5(27.8) 9 (50.0) 4(22.2) 18
Secondary 1(8.3) 4 (33.3) 7(58.4) 12
Total 18 19 13 50

> =11.26, df =4, p< 0.05 (Significant)

This suggests that educational interventions, particularly those
tailored to diverse literacy levels, are crucial for enhancing
farmers' health and safety awareness, thereby mitigating
occupational health risks (Mensah et al., 2024; Rahman ef al.,
2025) [0 191 An other research indicates that knowledge of
occupational health safety strategies correlates with a higher
likelihood of self-reporting health problems, suggesting that
education facilitates better recognition of symptoms rather than
causing more issues (Rahman et al., 2025) ],

3.3 Landholding Size and Task Allocation

Women from marginal and small landholding households
performed a greater share of physically demanding tasks due to
limited labour substitution options. Smaller landholdings
intensify women’s labour burden through increased reliance on
family labour. The Chi-square test confirmed a significant
association, demonstrating that women from marginal and small
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landholding households disproportionately engaged in laborious
tasks, underscoring the influence of socio-economic factors on
task allocation and occupational health risks (Renu, 2022) 29,

Table 3: Landholding Size and Task Allocation (N = 50)

Landholding Women- Shared | Reduced Women Totall
Size dominated Tasks| Tasks Involvement
Marginal 8 (72.7) 2(18.2) 1(9.1) 11
Small 12 (66.7) 4(22.2) 2(11.1) 18
Medium and
Large 6 (28.6) 8(38.1) 7(33.3) 21
Total 26 14 10 50

¥*=10.91, df = 4, p< 0.05 (Significant)

This is particularly evident in contexts where women in
agriculture face significant health challenges due to work
patterns, undernutrition and occupational hazards. Women from
such households often experience greater health hazards due to
less controlled and higher-risk working conditions, emphasizing
the need for targeted interventions. These interventions should
address the socio-personal, economic and technical inequalities
that women in citrus farming confront, including implementing
time-saving technologies and promoting shared household
responsibilities (Bhattacharyya et al., 2025) .

3.4 Income Category and Dependence on Manual Labour
Household income strongly influenced access to mechanization
and hired labour. The strong association between low income
and dependence on manual labour supports the poverty
dimension, wherein economic constraints restrict access to
mechanization and hired labour. As a result, women in low-
income households remain trapped in physically demanding
labour roles, reinforcing gendered labour burden. Low-income
households showed near-total dependence on manual labour,
reinforcing occupational vulnerability among women.

The association between income category and dependence on
manual labour was found to be statistically significant (y*> =
12.47, df = 4, p< 0.05). Low-income households showed a
disproportionately higher reliance on manual labour compared to
medium- and high-income households, reflecting economic
constraints in accessing labour-saving technologies.

Table 4: Income Category and Dependence on Manual Labour (N =

50)
Income High Moderate Low Totall
Category Dependence Dependence Dependence
Low 10 (83.3) 2 (16.7) 0(0.0) 12
Medium 13 (46.4) 11 (39.3) 4(14.3) 28
High 2 (20.0) 4 (40.0) 4 (40.0) 10
Total 25 17 8 50

¥ =12.47,df =4, p< 0.05 (Significant)

This economic disparity often compels women in these
households to undertake more laborious tasks, exacerbating their
occupational health risks (Mishra et al., 2024) ['2]. This reliance
on manual labor, particularly with traditional tools, leads to
significant drudgery and occupational health hazards, as women
often lack awareness and access to improved tools and
technologies (Moharana et al., 2020, 2024) [U¥14 The
intersection of these factors highlights how socio-economic
status fundamentally shapes the occupational health landscape
for women in agriculture, leading to gender-specific patterns of
health problems (Lu, 2010) &1,

Women in agriculture frequently engage in physically
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demanding tasks across various domains, including agriculture,
housework and other activities, often from dawn till dusk, which
leads to substantial responsibility and the adoption of unnatural
postures that elevate cardiovascular stress and musculoskeletal
disorders (Joshi et al., 2024) . This arduous workload is
compounded by their limited access to improved agricultural
technologies, forcing them to work in hazardous conditions that
require significant physiological effort and contribute to severe
time poverty (Arora and Rada, 2016; Joshi et al., 2024) [3:6,
This intense physical exertion, coupled with prolonged exposure
to arduous tasks and lack of appropriate ergonomic tools,
positions women farmers at a heightened risk for chronic health
issues, ranging from musculoskeletal disorders to reproductive
health complications (Verma et al., 2020) 3. The financial
incapacity prevalent among many female farmers often prevents
them from investing in large-scale farm production or acquiring
modern agricultural equipment, thereby entrenching their
reliance on manual, labor-intensive methods (Nishi and
Chowdhury, 2023) U7,

3.5 Correlation Analysis

Pearson’s correlation analysis indicated a moderate positive
correlation between age and workload perception (r = 0.41, p<
0.05), suggesting that workload perception increases with
advancing age. This confirms that socio-economic disadvantage
intensifies gendered labour burden. A significant negative
correlation was observed between income level and dependence
on manual labour (r = —0.46, p< 0.05), indicating that higher
income levels are associated with reduced reliance on manual
agricultural work.

On the other hand, lower income levels correlate with a greater
reliance on physically demanding tasks, which can exacerbate
existing health disparities and contribute to a "double burden" of
agricultural production and domestic responsibilities for women
(Firman et al., 2025) ). This dual burden is particularly
pronounced in agricultural communities, where women's
contributions are often undervalued and their physical health is
frequently compromised due to the cumulative effects of
strenuous labour (Firman et al., 2025; Miine et al., 2024) 5 111,
This extensive engagement in strenuous, unmechanized tasks
not only leads to elevated physical strain but also curtails their
opportunities for rest and leisure, perpetuating a cycle of fatigue
and diminished well-being (Firman et al., 2025; Nchanji et al.,
2021) 5151, The physical toll is further aggravated by the lack of
access to ergonomic tools and farm technology, which could
otherwise mitigate the intensity of labour and reduce the
physiological cost of agricultural activities (Agaton, 2022;
Tripathi et al., 2021) 2221,

Such conditions often result in musculoskeletal disorders and
chronic pain, particularly in the lower limbs and back, due to
repetitive movements and prolonged awkward postures inherent

in many agricultural tasks (Kwatra, 2017; Shin and Jeong, 2022)
17, 21]

4. Conclusion

The findings of the study affirm the relevance of the gender,
poverty and labour in explaining the labour burden experienced
by farm women engaged in pandal-based cucurbit cultivation.
Gendered task expectations, compounded by poverty-related
constraints and unfavourable labour conditions, result in
heightened workload perception, dependence on manual labour
and limited adoption of safe practices. Socio-economic
disadvantages such as older age, low education, small
landholdings and low income intersect to intensify occupational
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vulnerability. Addressing farm women’s drudgery therefore
requires integrated interventions that simultaneously target
gender norms, economic access and labour conditions rather
than isolated technological solutions.
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