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ABSTRACT

Obijective: Pesticide use safety practices are essential in preventing pesticide exposure risk. Health literacy should be at a sufficient level to
acquire these safety practices. This study aimed to determine the association between pesticide safety practices and health literacy of farmers
registered in the WhatsApp groups of the Antalya Provincial Agriculture and Forest Directorate.

Methods: The sample of this descriptive-correlational study consisted of 221 farmers registered in Whatsapp groups belonging to five districts
of Antalya. Research data were collected between March and August 2022 using an online Pesticide Safety Behaviors and Health Literacy
Google form. Descriptive statistics, Multiple Linear Regression Analysis, and Pearson Correlation analysis were used to evaluate the data.

Results:There was a high positive correlation between pesticide safety behaviors and health literacy mean scores of farmers (r=.844, p<.01).
According to the multiple linear regression results, the most significant variables affecting pesticide safety behavior were, respectively, training
on pesticide use ($=0.426), higher levels of education ($=0.347), female gender (=0.195), and older age (8=0.110). Health literacy was affected
by higher levels of education (f=0.591), female gender ($=0.340), and employment status ($=0.088).

Conclusion: The study group showed adequate pesticide safety behaviors and health literacy levels. The most crucial factor in exhibiting
safe behaviors was receiving training on pesticides. Higher levels of education level and female gender positively affected both variables. To
minimize the risk of pesticide exposure for farmers., it was recommended to plan community-based participatory training interventions and

raise awareness by making cross-sectoral cooperation.

-
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1. INTRODUCTION

In agriculture, pesticides are commonly used to control plant
growth and prevent or eliminate harmful pests. According to
the latest data from the Food and Agriculture Organization
(FAO) for 2021, it is known that more than four million tons of
pesticides are used in the world (1). According to the Turkish
Ministry of Agriculture and Forestry Plant Protection Products
Statistics for 2017, 60,020 thousand tons of pesticides are
used for agricultural purposes in Turkiye. Antalya province
mostly uses pesticides (2).

Pesticide use behaviors of farmers are affected by many
factors, such as age (3), education level (4), risk perception
(5), legal regulations, socioeconomic level (6,7), climate (8)
and cultural planting practices (4), comfort (6, 7), pesticide
knowledge level (5, 9). It is known that farmers are generally
at a low level of education (10, 11), and a low education

level is associated with low health literacy (12-14). “Health
literacy” refers to a person’s or community’s capacity to
obtain, comprehend, assess, and utilize information related
to their well-being for decision-making purposes. In studies
on pesticide knowledge and the behavior of farmers, it
is reported that individuals are aware of the health risks
of pesticides but are not adequately protected (7, 15, 16).
This situation makes us think there may be a problem
in individuals’” behavior change and positive attitude
development during evaluating and applying the acquired
knowledge. Understanding farmers’ pesticide use behavior
is essential to protect their health and the environment.
A study conducted in izmir determined that 86.9% of
the farmers used pesticides, but 59.3% did not take any
protective measures (10). In a study conducted in Turkiye,
farmers’ knowledge and attitudes about pesticide use were
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low (17). In a systematic review that included 121 studies to
reveal the personal protective equipment (PPE) and pesticide
safety behaviors of farmers, the protection behaviors of the
employees were insufficient (18).

Approximately 78% of the world’s poorest people live in
rural areas and work largely dependent on agricultural land
(19, 20). Existing studies have shown that HL levels among
agricultural workers and rural residents tend to be lower than
in other population groups (21, 22). Farmers are vulnerable to
the adverse health effects of exposure to pesticides. Studies
have shown that individuals with low education/literacy have
higher risks of pesticide exposure (23). The low literacy level
of agricultural workers can cause difficulties in understanding
and applying the risk and use signs on pesticide labels (24).
It can also lead to a lack of knowledge about alternative pest
management and new technologies in agriculture (25). In
addition, data on agricultural and protective behavior factors
related to HL among farmers in Turkiye are limited. It was
aimed to investigate whether individuals’ abilities to acquire,
understand, apply, and evaluate health-related information
would affect their likelihood of exhibiting pesticide protective
behaviors. It is expected that the obtained results will guide
the interventions of public health nurses. In this direction,
initiatives can be planned to increase both the health literacy
and pesticide safety behaviors of agricultural workers.

1.1. Research Questions

1. What was the level of safe pesticide use behaviors of
farmers?

2. What variables affected farmers’
behaviors?

pesticide safety

3.  What was the level of Health Literacy of farmers?

4. What were the variables that affected the Health Literacy
levels of farmers?

5. Wasthere arelationship between farmers’ safe pesticide
use behaviors and their Health Literacy levels?

2. METHODS

2.1. Type and time of Research

This descriptive-correlational type study was conducted
following the Strengthening Reporting of Observational
Studies in Epidemiology (STROBE) checklist (26). Research
data were collected between March and August 2022 using
an online Google form.

2.2. Population and Sample

Antalya province is a region where pesticides are used
intensively in many agricultural fields, especially greenhouse
agriculture. In Antalya, which has eighteen districts, the

were established by the Antalya Provincial Directorate of
Agriculture and Forestry to conduct farmer training during
the Covid-19 pandemic. The groups were formed from
individuals registered in the “Farmer Registration System”
through District Directorates. The planned trainings cover
plant production, good agricultural practices, organic
farming, and pest control. The population of this study
consists of 2500 farmers registered to WhatsApp groups in
five districts with the highest pesticide consumption.

We used the sample determination formula to determine the
number of samples needed when the universe is known. The
sample size was calculated by taking the frequency of safe
pesticide use behavior p=0.37, d=0.05 from the Masruri et al
(27) study. It was determined that the minimum sample size
to be included in the study was 290 farmers. No sampling
method was used in the study, and farmers over 18 who
agreed to participate were included. There are no exclusion
criteria from the study. The data was sent to all individuals in
the WhatsApp group list. Data collection forms were created
through Google Forms, and individuals were expected to
respond. A total of 211 agricultural workers participated in
the study. When the targeted sample could not be reached
online, the power of the study with the collected data was
calculated with the G*Power program. In the post hoc
correlation analysis of the relationship between pesticide
safety behaviors and Health Literacy level for the statistical
power of the study, the power of the study was found to be
0.97 in the 95% confidence interval (r=.844).

2.3. Data Collection

The research data were collected online with a data collection
form consisting of three parts. In the first part of the
questionnaire, there were 10 questions about the descriptive
characteristics of individuals and how many years they had
worked in agriculture, how often they applied pesticides, and
whether they had received training before. The second part
of the data collection form had questions about pesticide
safety behaviors. The Health Literacy Scale was used in the
third section of the data collection form.

2.3.1. Pesticide Safety Behaviors Questionnaire

This section was generated by researchers by the
“Guidelines for Personal Protection when Handling and
Applying Pesticide —Inter Code of Conduct on Pesticide
Management” prepared in cooperation with the World
Health Organization (WHO) and the Food and Agriculture
Organization (FAO) (28). In this section, there were 20
questions to determine the behavior of farmers before,
during, and after pesticide application. Four questions
were about reading labels before pesticide application,
following directions, choosing less risky ones, and mixing
by hand; 11 questions were about pesticide application,
whether individuals eat or drink something, use personal

highest pesticide consumption is in Kumluca, Finike, protective equipment, and pay attention to weather
Aksu, Demre, and Serik districts. “WhatsApp” groups conditions; five questions were about bathing, changing
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clothes and washing after the application. The questions
were designed in a five-point Likert type (Never=1 point),
(Rarely=2 points), (Sometimes=3 points), (Often=4 points),
(Always=5 points). The questions were designed in a five-
point Likert type (“Never” (1 point), “Rarely” (2 points),
“Sometimes” (3 points), “Often” (4 points), and “Always”
(5 points). To measure the attention of farmers, some
questions (14.,22.,23.,25.,28.) were formed in a negative
form. These questions were reverse-coded. A maximum
of 100 and a minimum of 20 points can be obtained from
this part of the questionnaire. The increase in the mean
score was interpreted as a good level of pesticide safety
behaviors. In evaluating the measurement reliability of the
data collection form, the Cronbach-alpha coefficient was
calculated as 0.77. The questionnaire showed sufficient
measurements.

2.3.2. Health Literacy Scale

The original Health Literacy Scale scale was 25-item, which
was simplified by Togi et al. 2013 (29) from the 47-item
Health LiteracyS-E.U (Health Literacy Survey in Europe)
form developed by Sorensen et al. 2013 (30). The standard
deviation of the original scale was 0.95, and the internal
consistency coefficients (Cronbach’s alpha) determined for
the subscales vary between 0.90 and 0.94 (30). The Turkish
validity and reliability of the Health Literacy scale used in this
study were conducted by Bayik Temel and Aras (31). There
were 25 questions on the scale. The scale consisted of access
to information (5 questions), understanding information
(7 questions), appraisal/evaluation (8 questions), and
application/use (5 questions). The Cronbach Alpha value
was 0.92. The scale was in a five-point Likert type (I have
no difficulty: 5 points, | have little difficulty: 4 points, | have
some difficulty: 3 points, | have many difficulties: 2 points, |
am unable to do it: 1 point). The minimum score on the scale
was 25, and the maximum score was 125. All items were
positive.

2.4. Statistical Analysis

Researchers analyzed the research data with the IBM SPSS
20.0 program (Akdeniz University licensed). Data were shown
as numbers, percentages, mean, and standard deviation. The
normality curve of the data was checked before the analyses
were made. The kurtosis skewness values of the total scores
of both scales were found between — 1.5 and +1.5. Data
showed a normal distribution.

Dependent variables, pesticide safety behaviors, and
variables affecting Health Literacy were evaluated with
multiple linear regression analysis. Educational level,
gender, marital status, income, employment, total years
of work, and previous training in pesticide safety were
independent variables. Categorical independent variables
were transformed into dummy variables. Gender (Female:1,
Male:0), Education Level (High school and above:1, Secondary
school and below:0), Income (Income Equal to expense or

high:1, low:0), Employment (Working in own field: 1, wage
earner, tenant/shareholder: 0), training on pesticide use
(Yes:1, No:0), Marital Status (Married:1, Single:0). Pearson
Correlation analysis performed to determine the correlation
between Health Literacy and pesticide safety behaviors—
data analyzed at a 95% confidence interval. Sample adequacy
was evaluated for the analysis used in the study. For each
independent variable, 10-20 data is required for multiple
linear regression. The study’s sample size was sufficient for
analysis (32).

2.5. Research Ethics

Ethical consent was obtained from the Akdeniz University
Clinical Research Ethics Committee (Number:70904504/829,
Date:21.12.2021), and informed consent was obtained from
participants. The Antalya Provincial Agriculture and Forest
Directorate granted institutional permission.

3. RESULTS

The mean age of the farmers was 43.99+10.91 (min.:24,
max.:69), and 44% were women. Among participants,
42.5% were in secondary school or below, and 57.5% were
at high school or higher education level. The income of 95%
of the participants is less than and equal to their expenses.
The percentage of those working in their fields is 81%, and
84.2% are married. Among participants, 59.3% had received
pesticide safety training before, and the mean working year
was 19+10.91. The mean score of pesticide safety behaviors
was 77.45+7.61 (min:20, max:100), and the mean Health
Literacy score was 90.87+12.43 (min: 25, max: 125). (Table 1)

Table 1. Scales and sub-dimensions (n=221)

Min. \EVE Mean
Pesticide Safety Behavior Score | 54 93 77.4517.61
Before Pesticide Practice 7 20 16.00£2.58
During Pesticide Practice 25 55 42.96%5.37
After Pesticide Practice 10 25 18.48+3.23
Health Literacy Score 66 116 90.87+12.43
Accessing Information 10 25 18.5213.66
Understanding Information 15 34 25.19+4.36
Appraisal/Evaluation 18 40 30.07+4.41
Practice/Use 8 25 17.0943.30

Multiple linear regression analysis was applied to determine
the variables affecting pesticide safety behaviors. The
correlation between all independent variables included
in the model and pesticide safety behaviors was R=0.840.
Independent variables explained 69% of the change in the
mean pesticide safety behavior score (R?=0.692). There was
a slight difference between the Adjusted R?=0.692 value and
the R?=0.705 value corrected for sampling error. This means
that there were enough samples taken, and the margin of
error in the measurements was minimal. At least one of the
independent variables had a significant effect that could
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explainthe dependentvariable (F=56,031, p=.000). Significant
variables affecting pesticide safety behaviors were older
age (B=0.110, p=.034), female gender (B=0.195, p=.000),
higher levels of education (f=0.347, p=.000), and training on
pesticide use (B=0.426, p=.000). Training on pesticides was
the variable that most affected the pesticide safety behavior
score. Among the significant variables, a one-unit increase
in the standard deviation of training on pesticides caused an
increase of 0.426 units in the pesticide safety behavior score.
Although not statistically significant, the increase in total
working years and being single had an adverse effect on the
pesticide safety behavior score (Table 2).

Table 2. Variables affecting pesticide safety behaviors

Variables Beta (B) Standard Error  p-value
Age 0.110 0.036 .034*
Gender 0.195 0.641 .000*
Education Level 0.347 0.936 .000*
Income 0.014 1.359 723
Employment 0.024 0.820 .572
Training on Pesticides 0.426 0.939 .000*
Total Working Years -0.044 0.031 .318
Marital status -0.097 1.033 .051
R 0.840

R? 0.705

Adjusted R? 0.692

Fand P value 56.031 .000*
*p<.05

The independent variables affecting the level of Health
Literacy were evaluated with multiple regression analysis.
The correlation between the independent variables included
in the model and Health Literacy was R=0.827. Independent
variables explain 67% of the change in the mean Health

Literacy score (R2 = 0.675). At least one of the independent
variables had a significant effect that could explain the
dependent variable (F=77,295, p=.000). Significant variables
affecting the level of Health Literacy were determined as
female gender (B=0.340, p=.000), higher levels of education
(B=0.591, p=.000), and working in own field (B=0.088,
p=.000) (Table 3).

Table 3. Variables affecting Health Literacy

Variables Beta (B) Standard Error  p-value
Age 0.057 0.056 .245
Gender 0.340 1.066 .000*
Education Level 0.591 1.099 .000*
Income -0.041 2.258 .299
Employment 0.088 1.311 .035*
Marital Status -0.072 1.675 147
R 0.827

R2 0.684

Adjusted R2 0.675

Fand P value 77.295 .000*
*p<.001

There was a high positive correlation between pesticide
safety behaviors and the Health Literacy mean scores of
farmers (r=.844, p<.01). In general, there were significant
relationships between the sub-dimensions of both scales. The
highest correlation was between pesticide safety behaviors
and the appraisal/evaluation sub-dimension (r=.780). There
was a high level of relationship between pesticide safety
behaviors and the sub-dimensions of appraisal/evaluation
(r=.780) and understanding information (r=.702) and a
moderate relationship between the sub-dimensions of
practice/use (r=.630) and access to information (r=.626)
(Table 4).

Table 4. Determining the correlation between pesticide safety behaviors and sub-dimensions of the Health Literacy scale

Scales and Sub-Dimensions 1 2 3 4 5 6 7 8 9
. ) r 1 .553* .810* .584* .845* .626* .702% .780%* .630*
Pesticide Safety Behaviors (1)
p .000 .000 .000 .000 .000 .000 .000 .000
Before Pesticide Practice (2) r 1 .150* .207* A47* .339% .343* 449% .316%*
p .025 .002 .000 .000 .000 .000 .000
During Pesticide Practice (3) r 1 126 .684* .523* .558* .621* .524*
p .062 .000 .000 .000 .000 .000
After Pesticide Practice (4) r 1 .495% .335% A451%* 445% .360*
p .000 .000 .000 .000 .000
. r 1 .768* .857* .874% .751*
Health Literacy (5)
p .000 .000 .000 .000
) . r 1 .637* .524*% 420%
Accessing Information (6)
p .000 .000 .000
r 1 .640%* .459*
Understanding Information (7)
p .000 .000
Appraisal/ r 1 .621*
Evaluation (8) P .000
r 1
Practice/Use (9)
p
* p<.01
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4. DISCUSSION

It was aimed to determine the relationship between pesticide
safety behaviors and health literacy of the Whatsapp group
of farmers, where training and information were provided
on agricultural issues such as crop cultivation, pest control,
and irrigation management. The assumption is that the
ability of farmers to acquire, understand, evaluate, and apply
information about their health will bring safe use behaviors
to protect them from the harmful effects of pesticides.
The results of the study were examined under three main
headings.

4.1. Farmers’ Pesticide Safety Behavior Levels and Affecting
Variables

The mean score was 77.45+7.61 out of 100 points for
farmers’ pesticide safety behaviors. This study group’s
pesticide safety behaviors were sufficient, unlike some
studies in the literature (5, 7). We can explain this because
the farmers in the WhatsApp group were in contact with
the staff of the District Agriculture Directorate. Contacting
agricultural professionals within the framework of programs
that maintain environmental and human health, such as
Integrated Pest Control and Good Agricultural Practices, led
to safe behaviors. This result was in line with the increase
in pesticide safety behavior in farmers trained with IPM
programs in the literature (33, 34, 35, 36).

As expected, individuals who had received training in
pesticide-safe behaviors also scored higher. The meta-
analyses determined that education interventions
significantly affected behavior change (37). As in many
studies, this study’s high education level brought safe
pesticide applications (6,7, 36, 38). As literacy rates continue
to increase and information becomes more readily available,
individuals are expected to become more knowledgeable
about pesticides. This study shows that their pesticide
safety scores reflect the need for more farmers with low
education levels to access correct information and adapt to
the recommended safety guidelines.

Research results show that, similar with literacy, employees
exhibited more safety behaviors as age increasesThis
situation can be explained by the fact that with advancing
age, individuals are more likely to be exposed to/encounter
training and information activities regarding safe behaviors,
as in Wang et al’s (2017) study. (39). Another important
variable that significantly affects safe pesticide use behaviors
is female gender. Contrary to some, this study found that
women exhibit better safety behaviors (40, 41). The reason
for this may be that, unlike other agricultural countries,
women in Antalya, Tlrkiye are actively involved in agricultural
work and have responsibilities. Women in agriculture in
Turkiye are in a decision-making position in many stages,
such as preparing pesticides, spraying, and applying the
recommended harvest time. In general, it is known that
women’s risk perceptions cause positive attitudes toward
safety (42). Based on these results, the fact that women

who actively work with pesticides are aware of the health
risks and have a high-risk perception has brought about safe
pesticide behaviors.

4.2. Farmers’ Health Literacy Levels and Affecting Variables

The mean Health Literacy score of farmers was 90.87+12.43.
The Health Literacy levels of farmers were evaluated with
different measurement tools in different cultures. This
situation made it difficult to compare with different studies.
As in this study, the health literacy level of agricultural
workers in Thailand was found to be relatively high (43). In a
different study, it was found that the health literacy levels of
agricultural workers in Tirkiye were limited and problematic
(44). It was seen that the health literacy level of agricultural
workers was similar to different groups in Turkiye (31, 45, 46,
47).

As in other agricultural studies, higher education levels were
expected to affect Health Literacy positively (43, 48). With
advanced literacy skills, individuals’ access to information,
transportation, evaluation, and transportation processes
becomes more accessible. In this study, unlike the Turkish
Health Literacy Study, the Health Literacy level of women was
higher than that of men (49). It is thought that this situation
may be since men in rural areas do not care about their
health-related decisions.

4.3.Farmers’ Correlation of Pesticide Safety Behaviors and
Health Literacy

There was a strong positive correlation between farmers’
safe pesticide use behaviors and their Health Literacy
levels. The results of the Pobhirun et al. (50) study on sweet
corn farmers also supported this finding. This result was
significant regarding individuals obtaining information on the
harms of pesticides, their correct use, reducing exposure,
understanding this information, evaluating it through
functional processes, and exhibiting appropriate behavior.
Especially the ability of farmers working with pesticides to
read the labels on the boxes, comply with the instructions,
and not enter the field within the recommended time is
indirectly related to Health Literacy. Interventions to improve
farmers’ Health Literacy levels will also increase individuals’
awareness.

5. CONCLUSION

The study results showed a strong correlation between the
pesticide safety behaviors and Health Literacy levels of the
farmers. In this context, the lack of sufficient information
and training for agricultural workers on the use of personal
protective equipment and safe practices in pesticide use
should be completed. Based on these results, it is important
that public health nurses regularly provide training to
agricultural workers regarding pesticide safety, covering all
employees. Another striking result is that social environments
such as WhatsApp groups where information exchange takes
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place are effective in individuals exhibiting safe behaviors.
In this context, public health nurses will play important
roles in reaching agricultural workers, planning initiatives
in cooperation with stakeholders such as Provincial/District
Agriculture Directorates, and protectingand improving health.
Similarly, according to the Occupational Health and Safety
regulations of the Ministry of Environment and Urbanization,
annual blood cholinesterase/pseudocholinesterase
measurement is recommended for pesticide applicators in
preventing pesticide exposure. Public health nurses will play
an active role in guiding individuals to health screenings with
their counseling and case management roles.

5.1. Limitations of the Research

One of the limitations of the study was that 57.5% of
the individuals were at high school or higher education
level, which was likely to affect the study results. Another
limitation is the lack of access to those who are older and
have lower levels of education. Also predicted sample size
could not be reached. One disadvantage was that online
research responses might be answered hastily and without
much consideration.
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