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Abstract. Women farmers are a vital pillar of global food security (up to 43% of the
agricultural workforce in developing countries) but face an overlooked dual burden of
household and occupational risks.The purpose of this study was to analyze the relationship
between health status, fatigue level, and pesticide exposure to the work productivity of
farm women. This cross-sectional study surveyed 70 women farmers in Loa Janan District,
Kutai Kartanegara, using standardized instruments: the SF-12, SOFI, and a questionnaire
on pesticide exposure (health problems and PPE use) The results showed that SF-12
correlated with 0.040, SOFI did not correlate with 0.065, and pesticide exposure was
associated with health problems by 0.030 and did not correlate with PPE use by 0.578. The
study recommends boosting women farmers' productivity by improving their health
through regular check-ups and implementing health interventions, specifically managing
pesticide exposure risks.
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1 Introduction

Women farmers play a crucial role as a pillar of global food security. However, their
participation is often burdened by the double burden of domestic duties and the risks of work
on farmland. This condition can affect their health and ultimately their work productivity [1][2]
. This study aims to analyze the relationship between health status, fatigue level, and use of
Personal Protective Equipment (PPE) on the work productivity of women farmer groups in Loa
Duri Seberang, Kutai Kartanegara.

Previous research has consistently shown that good health status is a fundamental
prerequisite for optimal working capacity and high productivity in various sectors, including
agriculture [3][4]. Exposure to occupational risk factors, such as pesticides, has been extensively
documented to have adverse effects on farmers' health, including neurological disorders,
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respiratory problems, and decreased cognitive function [5]. These health impacts can in turn
reduce farmers' ability to work effectively and productively

Although the relationship between health and productivity has been extensively
researched, there is still a gap in the specific understanding of how fatigue levels and PPE use
directly affect the work productivity of women farmers in local contexts such as Loa Duri
Seberang. Some previous studies have identified fatigue as a major factor in decreased
productivity, but it is not yet clear whether this correlation is universally applicable across all
farmer populations, especially considering the dual burden faced by women farmers[6].
Similarly, while the use of PPE is essential for preventing health problems from pesticide
exposure, its direct impact on work productivity has not been fully demonstrated consistently in
the literature.

This study seeks to fill this knowledge gap by specifically examining the complex
relationship between the primary factors affecting women farmers' capacity: fatigue levels,
health status (including the effect of pesticide exposure), and PPE use with their overall work
productivity. While farmer productivity is influenced by various elements (such as land access,
market prices, and technology), this research focuses narrowly on these three variables because
they represent the manageable, health-related inputs that are directly tied to the dual burden
faced by women on the farm. By understanding these specific correlations, we can identify key,
actionable factors—related to well-being and risk management—that significantly affect the
productivity of women farmers in the study area. The rationale behind this study was to provide
more specific and contextual empirical evidence regarding the productivity challenges faced by
women farmers, who are often underrepresented groups in the research

The urgency of this research lies in the vital role of women farmers in food security and
family welfare. By identifying the factors that affect their productivity, the results of this study
can be the basis for the development of more targeted interventions. By understanding these
correlations, the findings of this study are expected to provide an evidence-based foundation for
developing future strategies and policies. Such an understanding is crucial for identifying key,
actionable factors that can ultimately improve the quality of life and economic contribution of
women farmers in the study area. Increasing the productivity of women farmers not only impacts
household income but also directly contributes to the achievement of sustainable development
goals related to food security and gender equality.

2 Methods

This study is quantitative research with a Cross Sectional approach. The research was
conducted in Loa Duri Seberang Village, Kutaikartanegara Regency in March 2025. The study
involved 70 respondents. Sampling uses the total sampling technique, according to the criteria
that have been set This study employed a total sampling technique, including all participants
who met the predefined inclusion criteria. Data were collected using a questionnaire consisting
of: questions about respondent characteristics, health status using the SF-12 questionnaire,
Fatigue level using the SOFI questionnaire, and use of PPE at work questionnaire. The
questionnaire was completed directly by the respondents. For those who had difficulty reading
or writing, the researcher assisted by reading the questions aloud and recording their responses.
The collected data were then processed and analyzed using computer software. To describe each
variable, a distribution table is used and then described in the form of a narrative, for SF-12 and
SOFT using kendall tau-C bivariate analysis because it is used to measure the strength and
direction of the relationship between 2 variables based on their ranking on an ordinal scale, for



kendall tau-C is designed for rectangular contingency tables (2x3, 2x4 etc.) and for pesticide
exposure using kendall tau-B bivariate analysis because Used to measure thestrength and
direction of the relationship between 2 variables with the ordinal data scale when the data does
not normally distributed.

3. Results

A descriptive analysis of the demographic characteristics of the farmers who were the
subject of this study was conducted to understand the profile of the respondents. Table 1 shows
the distribution of the respondents' characteristics based on four main aspects: age, marital
status, education level, and tenure.

Table 1. Characteristics of respondents

Variable Farmer
n __ Percentage (%)

Age
<25y.o. 0 0
26-45 y.o. 42 60
>45y.o. 28 40
Marital Status
Unmarried 0 0
Married 65 93
Widowed 5 7
Educational Level
No Formal Education 4 6
Primary School 19 27
Junior High School 19 27
Senior High School 25 36
College 3 4
Work
experience/length of
service
1-3 years 36 51
4-6 years 6
7-9 years 1 1
>10 years 27 39

Table 1 shows farmer demographic data offers a thorough summary of the 70 farmers that
participated in the survey. Sixty percent of farmers are between the ages of 26 and 45, which is
the most productive age group. Forty percent of farmers are above 45 y.o. Remarkably, there
were no farmers under the age of 25, underscoring the younger generation's minimal
involvement in the industry. The majority of farmers (93%) are married, followed by widows
(7%) and single farmers (none). This would suggest that farming is a more steady or appropriate
source of income for married people.

Farmers with a senior high school education make up the majority (36%) in terms of
education level. At 27% each, the primary and junior secondary schooling groups are also
noteworthy. It's interesting to note that only 4% of farmers have completed college, while 6%
have no formal education. This implies that although farmers frequently have formal education
up to the secondary level, highly educated people might not find agriculture appealing.



Not the least, work experience or length of service data reveals a distinctive trend: over
half of the farmers (51%) have a comparatively short tenure of 1-3 years, suggesting that they
are new or just getting started. On the other hand, a sizable percentage (39%) of farmers have
ten years or more of experience. The limited size of the medium tenure group (4—6 and 7-9
years) suggests a divide between new and highly experienced farmers. All things considered,
the data shows that the majority of farmers are middle-aged and older married people with a
moderate degree of education, as well as a mix of new and seasoned farmers.

Table 2 shows distribution of respondents by productivity level (high, medium, or low) in
relation to four main health aspects: general health status (SF-12), fatigue level (SOFI), health
problems due to pesticide exposure, and use of personal protective equipment (PPE). Statistical
tests were performed to determine the significance of the relationships between the variables.

Table 2. Relationship of Health Indicators (SF-12, SOFI, Pesticide Exposure, PPE) with Farmer
Productivity Levels

Variabel Category Productivity Levels Total p-value
High Medium Low
Productivity productivity  Productivity
Better Health 6 7 2 15
(8.5%) (10%) (2.9%) (21.4%)

SF-12 Same as 2 1 1 4 0.040
average (2.9%) (1.4%) (1.4%) (5.7%) (correlated
health )
Below- 5 35 11 51
average (7.1%) (50%) (15.7%) (72.9%)
health
Not tired 1 0 0 1

(1.4%) (1.4%)
Mild Fatigue 2 4 1 7 0.065
SOFI (2.9%) (5.7%) (1.4%) (10%) ( n- rrelat
Moderate 8 29 7 44 e
Fatigue (11.4%) (41.4%) (10%) (62.6%) ed)
Severe 2 10 6 18
Fatigue (2.9%) (14.3%) (8.6%) (25.7%)
Pesticide
No 0 9 4 13
Tssues) Yes 13 34 10 57 )
(18.6%) (43.6%) (14.3%) (81.4%)
Pesticide
Yes 12 39 12 63
Exposure (17.1%) (55.7%) (17.1%) (90%) 0.578
(Use of (uncorrelat
PPE) No 1 4 2 7 od)
(1.4%) (5.7%) (2.9%) (10%)

Table 2 shows the relationship between productivity levels and health status were found

to be significantly correlated (p=0.040) by analysis of the SF-12 (health indicator). 72.9 percent
of respondents said they were in below-average health, and most of them (50% of the sample as
a whole) were at a moderate level of productivity. Interestingly, though, individuals who were
in better health were more likely to be in the high (8.5%) to medium (10%) productivity range.



This suggests that although there is a positive tendency, improved health does not always equate
to high productivity, even when bad health is linked to moderate or low production.

In contrast, there was no significant relationship between productivity levels and the SOFI
(fatigue indicator) values (p=0.065). The majority of responders (41.4%) had moderate
productivity, whereas the majority (62.6%) had moderate fatigue. Similarly, the moderate
productivity group (14.3%) also included respondents who reported feeling extremely tired
(25.7% of the total). Although the trend indicates that moderate or poor productivityis frequently
associated with fatigue, the non-significant p value raises the possibility that this association is
not statistically significant in this particular group.

There was a strong association (p=0.030) between productivitylevel and pesticide
exposure (health issue). The vast majority of respondents (81.4%) said they had been exposed
to pesticides, and the majority of them (43.6%) were at a moderate level of productivity.
Furthermore, increased productivity was reported by 18.6% of all respondents who had been
exposed to pesticides. This could indicate that although there is a statistically significant
correlation between pesticide exposure and productivity, the effects may vary or not always be
linear.

On the other hand, there was no significant correlation (p=0.578) between productivity
level and the usage of Personal Protective Equipment (PPE) during pesticide exposure. The
majority of respondents (55.7% of the sample as a whole) had modest productivity, and 90% of
them reported utilizing PPE. Just 10% of those surveyed said they didn't utilize PPE. This
finding suggests that, despite PPE's significance for workplace health and safety, its use has
little direct impact on productivity levels in the context of this data.

4 Discussions

The results of this study highlight the complex relationship between farmers' health, work
practices [7], and their work productivity levels. The analysis showed that general health
(assessed through SF-12) was significantly correlated with productivity levels (p=0.040). These
findings are in line with various studies showing that good health status is a fundamental
prerequisite for optimal work capacity and high productivity in various sectors, including
agriculture [3,4]. Research has consistently demonstrated that farmers' health has a considerable
impact on productivity. Studies indicate that poor health leads to reduced technical efficiency,
owing to the impairment of work capacity, which in turn decreases both management and
supervision effectiveness among farmers [8][9]. Work ability is significantly influenced by
aspects of physical health, as evidenced by studies employing the SF and Work Ability Index
among agricultural workers. These studies demonstrate that physical functioning, vitality, and
the absence of bodily pain are crucial factors in the assessment of work ability [10]. Moreover,
increases in sickness lead to measurable inefficiencies in production. Studies in Ethiopia and
other countries demonstrate that more days lost to sickness substantially reduce labor input and
farm productivity [11]. The predominance of suboptimal health among the majority of
respondents, particularly within the moderate-productivity group, underscores the health
challenges that farmers may encounter, which can directly or indirectly impact their work
efficiency.

The significant correlation between pesticide exposure (which causes health problems)
and productivity levels (p=0.030) further strengthens the argument about the health impact on
productivity. Many studies have documented the adverse effects of pesticide exposure on
farmers' health, including neurological disorders, respiratory problems, and decreased cognitive
function, which in turn can reduce their ability to work effectively and productively [12][13]. A



systematic review has identified a significant association between occupational exposure to
pesticides and a range of health problems, including hematological alterations, respiratory
issues, endocrine dysfunction, neurotoxicity, and an increased risk of cancer. These health
complications can hinder farmers' work ability and reduce agricultural productivity [14][15]. A
multitude of studies conducted in various geographical locations have reported that farmers who
are exposed to pesticides frequently manifest a constellation of symptoms, including headaches,
skin disorders, dizziness, shortness of breath, and fatigue, at notably elevated rates compared to
those who are not exposed. This heightened prevalence of symptoms has been associated with
increased absenteeism and diminished capacity for prolonged work [14][16][17]. A substantial
body of research has identified neurological effects resulting from acute and chronic exposure
to pesticides. These effects include cognitive and psychomotor dysfunction, an elevated risk for
neurodegenerative diseases (e.g., Parkinson's and Alzheimer's), headaches, dizziness, and
depression. Many of these effects directly impair work efficiency and the capacity for
productive labor [16][18]. Although a small percentage of farmers exposed to pesticides showed
high productivity, this may be due to other compensatory factors such as higher experience or
use of work aids that are not covered by this data. Overall, however, our data show that pesticide
exposure is a risk factor that affects productivity.

On the other hand, the findings regarding fatigue (SOFI) that did not correlate significantly
with productivity (p=0.065) deviated slightly from initial expectations [19]. Some previous
studies have often identified fatigue as a major factor in decreased productivity [20]. However,
in the context of this study, a p-value approaching the significance limit (0.05) suggests that
there may be a weak relationship trend or that the sample size (n=70) may not be large enough
to detect a statistically significant correlation. Alternatively, farmers may have developed
coping mechanisms against chronic fatigue, or the definition of "productivity" in this context
does not fully capture the impact of fatigue.

Similarly, the use of Personal Protective Equipment (PPE) that was not significantly
correlated with productivity (p=0.578) was also interesting. Although the use of PPE is essential
for preventing health problems due to pesticide exposure, these results suggest that the use of
PPE itself does not directly affect the productivity levels measured in this study. This could
mean that the positive effects of PPE are more visible on long-term disease prevention than
direct impacts on daily productivity, or that farmers who use PPE may already have higher
health awareness and safer work practices in general. A large-scale study in Peruvian agriculture
showed that while about a third of farmers do not use any PPE, intensity of PPE use varies
depending on education, credit access, and training, with PPE adoption being more closely
linked to risk perception and health protection strategies than to observed productivity increases
[21]. Some intervention studies have shown that farmers who consistently used PPE had better
health biomarker profiles over time, indicating the protective benefits against toxic exposure,
without necessarily showing productivity changes within the study period [22]. Other research
also shows that compliance with PPE use is not necessarily directly proportional to increased
productivity, but rather to the prevention of health risks. Other research also shows that
compliance with PPE use is not necessarily directly proportional to increased productivity, but
rather to the prevention of health risks [23].

5 Conclusion

This study concluded that farmers' exposure to pesticides and general health have a
significant impact on their output levels.. Farmers that are exposed to pesticides and have poorer
health typically have moderate levels of productivity. However, in this group, there was no



statistically significant relationship between productivity and fatigue levels and PPE used. These
results highlight the importance of health interventions and risk management for pesticide
exposure in preserving and enhancing farmers' ability to produce. This highlights the necessity
of providing farmers with continual training and assistance so they can improve their
productivity and be aware of safest practices. Future studies could examine other elements like
resource availability or environmental conditions that might affect productivity. Conduct
longitudinal research to track changes in farmers' health status and productivity over time, as
well as the long-term impacts of pesticide exposure. Agricultural policy must consider farmer
health factors as a key component in the strategy to increase national productivity.
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