
Occupational Risk Exposures and 
Adverse Health Findings Among Farmers 

in Southern Philippines
Jinky Leilanie Lu, MOH, PhD1 and Emma K. Salas, PhD2

1National Institutes of Health, University of the Philippines Manila
2Department of Agriculture, University of Southern Mindanao, Kabakan, North Cotabato

ABSTRACT

Introduction. Pesticides are widely used in the agricultural sector to increase production by cutting costs and 
improving product quality. However, these chemicals come with serious health effects when individuals are exposed 
to large quantities at once or low amounts over time.

Objective. This study aimed to identify the health symptoms and physical assessment findings affecting farmers from 
their repeated occupational exposure to pesticides in a rural region in the Philippines.

Methods. This research study used a cross-sectional design, and samples were drawn based on a multistage sampling 
of 387 agricultural workers. The target site was in the southern Philippines, and the sample was selected randomly 
from the identified municipalities. Survey questionnaires were given to the respondents, and a physical assessment 
was made by medical doctors and trained registered nurses. The data were encoded using SPSS™ 13.0. The statistics 
used were both descriptive and inferential.

Results. The farmers used pesticides in their farms with an average of 2.3 days per week (SD:  2.13). The mean total 
spraying time was 3.07 hours (SD: ± 14.76) per day. The average amount of pesticide used in an application was 1.33 
L per application (SD: ± 6.53). Sixty-three percent (63%) had spills while spraying, and 47% reported having spilled 
pesticides while mixing. Farmers were assessed and found to have experienced symptoms and exhibited physical 
assessment findings surrounding the following body systems: general, EENT, neurologic, gastrointestinal, respiratory, 
cardiovascular, and integumentary systems. Abnormalities in laboratory parameters were also observed among the 
respondents. The mini-mental state examination was done to test if the respondents showed signs of cognitive 
impairment. The results showed that most respondents (93.95%) had normal cognitive function, while 6.05% of 
respondents had some level of cognitive impairment. Associations were also tested using Phi Coefficient, and certain 
pesticide exposure variables were associated with farmers' physical findings and symptoms experienced by farmers.

Conclusion. This study translates pesticide’s health impact by identifying the common symptoms experienced by 
farmers and concerning physical assessment findings. The study found that farmers suffered from various symptoms 
concerning the general health, eye, ears, nose, and throat region, neurological system, gastrointestinal system, 
respiratory system, cardiovascular system, and the integumentary system. In addition, the laboratory parameters 
of the participants also exhibited abnormalities indicative of exposure and possible adverse effects from pesticides.
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INTRODUCTION

Pesticides are widely used in the agricultural sector to 
increase production by cutting costs and improving product 
quality. However, these chemicals come with serious health 
effects when an individual is exposed to large quantities at 
once or low amounts over time.1 In addition to this, safe 
pesticide handling is not strictly enforced, especially in 
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developing countries. Developed countries have stricter 
regulations by banning dangerous pesticide products. 
However, these prohibited chemicals may still be sold in 
developing ones, increasing the health risk attached to the 
handling of pesticides within these countries. Moreover, 
these farmers often do not comply with the safe dosages and 
mixing proportions of the pesticides used.2

In the Philippines, the agricultural industry amounts 
to Php 429.7 Billion, with around 50% of this consisting 
of crops produce. However, crop production has been 
experiencing a decline, further contributing to the pressure 
faced by farmers to increase their production.3 One of the 
remedies to this dilemma is the use of pesticides by farmers. 
An analysis of trends of the types of pesticides used in the 
Philippines found that the most common pesticide types were 
pyrethroids, organophosphates, and carbamates.4 This is an 
alarming finding since these pesticide types include pesticides 
ranging from the highest toxicity level to moderate ones.5 
Acute exposure to these pesticides can lead to fatal poisoning. 
Even in small doses, long-term exposure also poses health 
risks to the farmer and those surrounding them. Long-term 
health effects of pesticides can range from the development 
of neurologic diseases, cancer, genetic diseases among 
the unborn, reproductive diseases, endocrine disruptions, 
asthma, and Parkinson’s disease.1,6

The employed labor force of the agricultural industry in 
the Philippines comprises the second largest and composed 
24.3% of the total labor force in the country. Therefore, the 
impact of pesticides and their health effects is an individual 
concern and a national one. The International Labour 
Organization reports that around 170,000 farmers die each 
year within the agricultural industry.7 They urge countries 
to ensure safe and healthy workplaces. However, this is 
not always attained, leaving workers at risk of the hazards 
of their occupation.7 Considering the impact of pesticides 
on the health of individuals, this study aimed to identify 
the health symptoms and physical assessment findings 
affecting farmers from their repeated occupational exposure 
to pesticides in a rural region in the Philippines.

METHODS

This research study used a cross-sectional design, and 
samples were drawn based on a multistage sampling of 
agricultural workers and farmers in 2018. The top agricultural 
municipalities were identified in a Muslim-dominated 
community in Southern Philippines. The target site was 
North Cotabato, labeled as the fruit basket of Mindanao, 
producing many tropical fruits for the entire country.

The sample was selected randomly from the identified 
municipalities. The samples were drawn based on a multistage 
sampling of farmers. Five municipalities were chosen in the 
first stage of sampling. The selection of respondent farmers 
was obtained from agricultural areas in these municipalities 
(Figure 1).

The samples were randomly selected from the identi-
fied municipalities. The sample size was obtained using 
Daniel’s Formula for sample size computation, 

where  is the critical value of the normal distribution, 
α is the confidence level, p is the sample proportion, and d is 
the margin of error. 

Assuming a design effect of 1, infinite population size, 
confidence level at 95%, and setting the sample proportion 
at 50% to maximize the sample size, we get a sample size of 
387. The distribution of farmers in the various municipalities 
is shown in Table 1.

Survey questionnaires were given to 387 farmer respon-
dents, and the collection was through a self-administered 
interview facilitated by a field assistant. First, a field assistant 
facilitated a group consisting of five to ten farmers for the 
survey to measure pesticide use, risk factors, and self-
assessment of health. Then a physical assessment, including 
laboratory examinations were done by medical doctors and 
trained registered nurses. Finally, the samples were drawn 
based on a multistage sampling of farmers to represent 
various localities of the municipalities/communities. Out 
of a total of 387 farmer respondents that were surveyed 
using questionnaires, 267 had laboratory tests. Still, only 
70 subjects underwent all tools-survey questionnaires, 
laboratory examination, mini-mental state examination, and 
physical assessment, as the others refused to participate in 
the other tools. Such unwillingness was respected following 
the ethics protocol.

The sampling frame was a list of agricultural areas in 
North Cotabato. When random samples of farms were 
selected, respondents were taken from willing participants 

Table 1. Distribution of respondents by municipality (n=387)
Municipality Frequency Percent %

Municipality A 135 34.9
Municipality B 55 14.2
Municipality C 68 17.6
Municipality D 86 22.2
Municipality E 43 11.1

Figure 1. Multistage Sampling.
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within the farming area. For the inclusion criteria, respondents 
must be a resident of North Cotabato or an immigrant who 
currently resides in North Cotabato, working in agriculture, 
majority of the time, for at least a year. Thus, people were 
living outside North Cotabato and people who have not 
worked in farming and agriculture.

The Mini-Mental State Assessment (MMSE) was 
also conducted on the consenting respondents to measure 
cognitive impairment. The MMSE was a 30-point exam 
where a score of 20-24 suggests mild dementia, 13-to means 
moderate dementia, and 12 and below indicating severe 
dementia. For the laboratory tests, samples from consenting 
respondents were tested for counts of hemoglobin mass, 
leukocyte, segmenter, lymphocyte, monocyte, eosinophil, 
basophil, red blood cells, thrombocyte, hematocrit, and 
butyrylcholinesterase. The counts are interpreted based 
on the clinically accepted normal levels for each CBC 
parameter, labeling abnormal or normal counts for each CBC 
parameter. Then physical examination was conducted by an 
expert primary care provider, either a doctor or a nurse. After 
informed consent was obtained, data was gathered regarding 
the physical health of the respondent. Data collected were 
blood pressure, heart rate, respiratory rate, head assessment, 
eye assessment, ear assessment, nose assessment, throat 
and oral cavity assessment, abdomen assessment, and skin 
assessment. The primary care provider determined significant 
findings in the evaluation who conducted the physical 
examination on the consenting respondent.

The data were encoded using SPSS™ 13.0. The statistics 
used were both descriptive and inferential. Due to the smaller 
sample size after physical assessment, the phi coefficient was 
used instead of multiple regression to see the association 
between certain risk factors with adverse health symptoms. 
This study aimed to identify the health symptoms and 
physical assessment findings affecting farmers from their 
repeated occupational exposure to pesticides in a rural region 
in the Philippines. This project aimed to provide a basis 
for the extension part of the agricultural program for the 
agricultural workers. The data will provide evidence of the 
type and nature of the extension program for the farmers and 
other stakeholders in the entire province of North Cotabato.

Ethics clearance was secured before the data collection 
from the Ethics Board of the local counterpart university 
to ensure confidentiality, autonomy, informed consent, 
and respect to subjects. Furthermore, the study was funded 
by the Commission on Higher Education (CHED) in 
the Philippines, in collaboration with the University of 
Southern Mindanao for the extension service program to 
the area. The study was approved by the Ethics Board of 
the said university.

RESULTS

Out of the 387 farmer respondents, 62% were male, and 
33.9% were female. The majority were married (71.1%), and 

the mean age was 48 years. Almost half (44.2%) reached 
high school, with average year level attained of the third year 
(SD: ± 0.95); 22.2% reached grade school, with the mean 
year level attained of Grade 5 (SD: ± 1.53); 19.4% reached 
college or tertiary level, with the mean year level attained 
of the second year (SD: ± 1.12); 4.9% reached a vocational 
level, and only 1.6% reached the post-graduate level. More 
than half (71.3%) were employed as an agricultural worker, 
44.8% as pesticide applicators, 29.8% as a housewife but 
mainly still doing farming, 22.4% as growers, and 3% as 
pesticide distributors, The farmers used pesticide in their 
farms with an average of 2.3 days per week (SD: ± 2.13). The 
mean total spraying time was 3.07 hours (SD:    14.76) per 
day. The average amount of pesticide used in an application 
was 1.33 L per application (SD: ± 6.53). The respondents 
reported that they were exposed to pesticides for about 3.46 
months per cropping season (SD: ± 2.76), as well as from 
3.34 (SD: ± 5.92) cropping seasons per year (Table 1). Sixty-
three percent (63%) had spills while spraying, and 47% 
reported having spilled pesticides while mixing. More than 
half of the respondents (55%) said they wiped sweat with 
a contaminated piece of fabric, and 43.2% re-entered the 
recently sprayed area. Moreover, 33.1% were exposed when 
they sprayed against the wind (Table 1). More than half 
(78.6%) of the respondents said they have worked with or 
used pesticides, while only 9.6% said they have not worked 
with or used pesticides. The participants' average years of 
pesticide use was 17.53 years (SD ± 12.89) (Table 2).

One hundred eighty or 46.5% reported that they wore 
protected equipment during pesticide use. However, further 
investigation shows that they did not frequently use such 
equipment or had the adequate gear to equip themselves 
fully. For example, among the farmers, 108 (27.9%) never 
used coveralls. Thus, a constant percentage of farmers who 
do not use PPEs at all was observed. In addition to this, 
most PPEs were used 100% of the time by less than 20% 
of farmers (Table 3).

When summarized into pesticide use by active ingredient, 
pesticides with the active ingredient of Cypermethrin 
(46.51%) were the most commonly used, followed by 
pesticides mainly composed of Glyphosate IPA (26.36%), 
Methomyl (8.53%), and 2,4-Dichlorophenoxyacetic Acid 
(8.27%). In terms of pesticide type, half of the pesticide used 
was pyrethroids (51.68%), followed by organophosphates 
(17.05%) and carbamates (12.66%). In addition, pesticide 
use by toxicity level was also examined. It revealed that the 
majority of the respondents (90.1%) use pesticides with 
Toxicity Level IV, followed by Toxicity Level II (24.3%), 
Toxicity Level III, and Toxicity Level I (18.1%) (Table 4).

Pesticide exposure usually occurred during agricultural 
activities such as spray application in the field (83.50%), 
mixing (61.30%), loading (45.20%), field re-entry (27.60%), 
and equipment care (13.30%). The most common routes of 
entry from exposure to pesticides were from the respiratory 
tract (72.60%), dermal route (66.80%), and ocular route 
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(through eye contact) (23.70%). The most common route of 
exposure reported by respondents was through the respiratory 
entry of pesticides into the body, followed by dermal entry of 
pesticides. 45.2% of respondents reported being in contact 
with pesticides through respiratory exposure, while 41.6% 
of respondents reported being in contact with pesticides 
through dermal exposure.

On the other hand, most respondents used pesticides as 
an insecticide, followed by using pesticides as an herbicide. 
For example, 71.6% of the respondents use pesticides as an 
insecticide, while 64.1% of respondents use pesticides as 
herbicides (Table 5).

Health Symptoms among Farmers
Approximately thirty-four percent (33.9%) of the 

farmers complained of being sick due to their work for the 
last 12 months preceding the study. Of those who got ill, 
more than half of the respondents, 53.2%, did not receive 
any medical attention, and only 12.1% received some medical 
attention. Occupational exposure was more predominant 
(16.8%) than accidental exposure (12.1%).

In terms of the general symptoms reported by the 
respondents, the most prevalent were muscle pains (70.50%), 
followed by weakness (65.10%), and easy fatigability 
(40.20%). The most commonly experienced eye, ear, nose, 
throat (EENT) symptoms as well were eye pain (54.70%), 
eye redness (54.70%), and blurring of vision (54.20%). 
Neurologic symptoms were also taken, and a headache was 
the most common, with 79.4% experiencing this. This was 
followed by experiencing dizziness (50.20%) and vertigo 
(23.40%) among respondents. The most commonly expe-

Table 2. Socio-demographic characteristics and other related 
factors among respondents in North Cotabato (n=387)

 Percentage (%)
Sex Male 62
 Female 33.9
Marital status Single 4.7
 Married 71.1

Widower 7.0
Separated 1.3

Educational attainment Gradeschool 22.2
 Highschool 44.2
 College 19.4
 Vocational 4.9

Post-Graduate Studies 1.6
Occupation 
(multiple response)

Agricultural Worker 71.3

 Pest Applicator 44.8
 Housewife 29.8
 Grower 22.4

 Std. Deviation
Age 12.47
Years of pesticide use 12.887
Amount of pesticide (liters) per application 6.53
Amount of time used to prepare dilution (minutes) 9.03
Total spraying time (hours) per day 2.16
Days of pesticide use in a week 2.13
Exposure to pesticide by months per cropping season 2.76
Exposure to pesticide by cropping season per year 5.92

Percentage (%)
Given instructions on how to use pesticide 48.6
Spills while spraying 63
Spills while mixing 47
Wiping sweat on the face with a contaminated 
piece of fabric

55

Re-enter recently sprayed area 43.2
Spraying against the wind 33.1
Eating at worksite 10.9
Pesticide exposure 78.6

Table 3. Distribution of regularity of PPE use (n=387)*

PPE
Regularity of PPE Use

100% of the time 50% of the time Not at all
Coverall 56 (14.5) 37 (9.6) 108 (27.9)
Goggles 44 (11.4) 13 (3.4) 146 (37.7)

Face shield 89 (23) 38 (9.8) 96 (24.8)
Respirator 46 (11.9) 13 (3.4) 135 (34.9)

Apron 35 (9) 11 (2.8) 148 (38.2)
Gloves 50 (12.9) 33 (8.5) 128 (33.1)
Boots 41 (10.6) 18 (4.7) 147 (38)

*Note: Use of PPE’s have missing values of 42.4% to 49.9%

Table 4. Distribution of pesticides used (n=387)*
Frequency Percentage

Active Ingredient
Cypermethrin 180 46.51
Glyphosate IPA 102 26.36
Methomyl 33 8.53
2,4-Dichlorophenoxyacetic Acid 32 8.27
Chlorpyrifos 22 5.68
Others 153 39.53

Pesticide Type
Pyrethroid 200 51.68
Organophosphate 66 17.05
Carbamate 49 12.66
Chlorinated Phenoxy 32 8.27
Others 94 24.29

Toxicity Level
Toxicity Level I 70 18.1
Toxicity Level II 94 24.3
Toxicity Level III 75 19.4
Toxicity Level IV 352 90.1
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rienced gastrointestinal symptoms were nausea (33.80%), 
vomiting (32.40%), and salivation (19.40%). In terms 
of respiratory symptoms experienced by the farmers, 
the most prevalent reports were coughing (87.40%), 
difficulty of breathing (23%), and breathlessness (21.30%). 
Cardiovascular symptoms commonly experienced were 
also chest pain (62.90%), palpitations (46.10%), and calf 
pain (28.70%). Symptoms relating to the integumentary 
system were also asked from the respondents. The majority 
experienced nail changes (39.60%), sweating (31.40%), 
and jaundice (30.20%) (Table 6).

Mini-Mental Status Examination
93.95 % of the respondents have normal cognitive 

function based on their MMSE scores. On the other hand, 
3.6% have been found to have a mild cognitive impairment, 
0.8% have a moderate cognitive impairment, and 0.4% 
have severe cognitive impairment. 1.2% have been found 
to have profound cognitive impairment (Table 7).

Laboratory Findings
The significant health findings were determined by 

the physician who conducted the physical examination 
on the consenting respondents. On the other hand, CBC 

Table 6. Distribution of symptoms reported by farmers 
according to body area

Symptoms Frequency Percentage
General symptoms

Muscle pain 184 70.5
Weakness 170 65.1
Easy fatigability 105 40.2
Loss of appetite 92 35.2
Fever 80 30.7

Eye, ear, nose, throat symptoms
Eye pain 129 54.7
Eye redness 129 54.7
Blurring of vision 128 54.2
Eye tearing 116 49.2
Eye itchiness 108 45.8

Neurologic symptoms
Headache 166 79.4
Dizziness 105 50.2
Vertigo 49 23.4
Confusion 47 22.5
Drowsiness 46 22.0

Gastrointestinal symptoms
Nausea 47 33.8
Vomiting 45 32.4
Salivation 27 19.4
Gastro-intestinal burn 24 17.3
Difficulty swallowing 23 16.5

Respiratory symptoms
Coughing 160 87.4
Difficulty breathing 42 23.0
Breathlessness 39 21.3
Pulmonary secretions 34 18.6
Pain on deep breathing 32 17.5

Cardiovascular symptoms
Chest pain 105 62.9
Palpitations 77 46.1
Calf pain 48 28.7
Pillow orthopnea 23 13.8
Arrhythmias 23 13.8

Integumentary symptoms
Nail changes 67 39.6
Sweating 53 31.4
Jaundice 51 30.2
Skin rashes 46 27.2
Skin itchiness 42 24.9

*Multiple response

Table 5. Distribution of occupational activities at time of 
exposure, route of exposure and type of pesticide 
exposure (n=387)
Exposure Factors Frequency Percentage

Occupation activities
Application in field 233 83.5
Mixing 171 61.3
Loading 126 45.2
Field re-entry 77 27.6
Equipment care 37 13.3
Transportation 38 13.6
Bystander 20 7.2
Public health 3 1.1
Others 5 1.8

Route and type of pesticide exposure
Oral route 19 4.9
Respiratory route 175 45.2
Ocular route 57 14.7
Dermal route 161 41.6

Route and type of pesticide exposure
Insecticide as pesticide type 277 71.6
Fungicide as pesticide 184 47.5
Tick control as pesticide 17 4.4
Herbicide as pesticide 248 64.1
Rodenticide as pesticide 99 25.6
Nematocide as pesticide 21 5.4

*Multiple response
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parameter counts were interpreted based on clinically 
accepted normal levels. The distribution of respondents 
based on their laboratory results is presented in Table 8. The 
laboratory findings showed more abnormal results for both 
lymphocytes (55.9%) and eosinophils (62.4%). The abnormal 
results for lymphocytes showed that 92.9% had high 
abnormal results. Ten (10) percent had abnormal butyryl-
cholinesterase.

Statistical Associations
Only a maximum of 70 farmer respondents gave 

consent and participated in all tools: the survey, laboratory 
examination, and physical assessment phases of the study. The 
subject participant could opt to proceed or not with the rest 
of the tools used in the study. Hence, it is not recommended 
to perform logistic regression.8 The recommended sample 
size for performing logistic regression according to Bujang 
et al. is at least a minimum of 100 + 50i, where i is the 
number of independent variables in the final model.8 Instead, 
the “Phi Coefficient” or the “Mean Square Contingency 
Coefficient” was used to measure association since most 
associations were between two dichotomous variables.9

Significant head findings were found to be associated 
with the following-respiratory exposure to pesticides (weak 
association), insecticide exposure (moderate association), 
and abnormal thrombocyte level (very strong association). 
Abnormal thrombocyte level was again found to be strongly 
associated with head alopecia, as well as icteric sclera. 

Table 9. Associations Between Exposure Variables and Physical Assessment Findings using Phi Coefficient (n=70)
Physical health assessment Risk Factors Phi Coefficient P-value

Significant head findings Respiratory exposure to pesticide 0.238 0.041
Insecticide exposure 0.344 0.002
Abnormal thrombocyte level 0.707 <0.0001

Head alopecia Insecticide exposure 0.283 0.014
Abnormal leukocyte level 0.268 0.02
Abnormal thrombocyte level 0.707 <0.0001

Significant cardiovascular findings Dermal exposure to pesticide 0.281 0.014
Nematocide exposure 0.342 0.002
Fungicide exposure 0.260 0.024
Rodenticide exposure 0.339 0.003
Abnormal segmenter level 0.273 0.037

Significant throat/oral cavity findings Ocular exposure to pesticide 0.283 0.013
Significant lung findings Nematocide exposure 0.246 0.034
Significant eye findings Nematocide exposure 0.402 0.0002

Rodenticide exposure 0.265 0.021
Organophosphate exposure 0.350 0.013
Pyrethroid exposure 0.336 0.018
Abnormal thrombocyte level 0.483 0.007

Icteric sclera Abnormal thrombocyte level 0.707 <0.0001
Ophthalmic discharge Thrombocyte 0.489 0.007

Butyrylcholinesterase 0.326 0.014

Table 8. Distribution of blood parameter result among res-
pondents (n=267)

Blood parameters Normal Range Percent Abnormal
Hemoglobin Mass 140-160 g/L 44.7
Leukocyte 5-10x109 g/L 18.8
Segmenter 0.50-0.70 27.0
Lymphocyte 0.23-0.35 55.9
Monocyte 0.03-0.06 47.2
Eosinophil 0.02-0.04 62.4
Basophil 0.00-0.01 0
Red Blood Cell 4.5-6.0 x1012/L 31
Thrombocyte 150-350 x109/L 4.7
Hematocrit 0.40-0.47 29.5
Butyrylcholinesterase 5400-13200 U/I 10.0

Table 7. Distribution of mini-mental status examination results 
among farmers in the Philippines (n=248)

Score Frequency (%) Interpretation
24 to 30 233 (93.95) Normal
20 to 23 9 (3.6) Mild Cognitive Impairment
10 to 19 2 (0.8) Moderate Cognitive Impairment

1 to 9 1 (0.4) Severe Cognitive Impairment
0 3 (1.2) Profound Cognitive Impairment
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Strong positive relationships were found for thrombocyte 
and ophthalmic discharge, thrombocyte, and significant eye 
findings, as well as Nematocide and significant nose findings. 
Thrombocyte and other blood test results were categorized 
as “normal” and “abnormal.” For the phi coefficient, this 
classification was used- weak association for phi coefficients 
of 0.2 to 0.29; moderate for 0.3-0.39; strong association 
for 0.4-0.7; and very strong association for >0.7 (Table 9).

DISCUSSION

In this study, males consisted of more than half (62%) 
of the respondents among farmers. This reflects the Philip-
pine Statistics Authority data on the gender distribution 
of workers in the agricultural industry. A more significant 
number of males (7.93 million) than females (2.33 
million) were found to work within the farming sector in 
the Philippines (PSA, 2018). The farmers involved also 
exhibited an average spraying time of pesticide of 3.07 hours 
(SD ± 2.16). This was consistent with a study done in Ghana 
among yam farmers who claimed to spend around 2 to 4 
hours spraying pesticides on the farm. However, they would 
only need to do this twice a year. Despite only using pesticides 
around two times a year, their study already observed that the 
exposed farmers exhibited health outcomes linked to pesticide 
exposure.10 In this Philippine-based study, the farmers were 
found to use pesticides for an average of 2.31 days (± 2.13 SD) 
per week for an average of 3.46 months (± 2.76 SD) per 
cropping season. There were an average of 3.34 (± 5.92 SD) 
cropping seasons per year. This finding showed that farmers 
in the study were exposed for longer durations than the 
farmers from Ghana who already experienced adverse 
health outcomes from their amount of pesticide use.10 It 
should also be noted that 29.8% of the respondents were 
housewives, indicating that not only those directly involved in 
the farming occupation are at risk for exposure to pesticides 
and their harmful effects on the body. Various studies have 
contributed to the growing evidence on the pesticide exposure 
faced by household members, especially farmers' wives.11-14

The most commonly observed pesticides used by farmers 
in this study were Cypermethrin (46.51%), Glyphosate 
IPA (26.36%), Methomyl, and 2,4-Dichlorophenoxyacetic 
Acid (8.27%). In terms of pesticide types, commonly used 
by farmers were pyrethroids (51.68%), organophosphates 
(17.05%), and carbamates (12.66%). This pattern in pesticide 
use was also commonly observed among other studies in 
the Philippines.4,15-17 In addition to this, it is also common 
practice among farmers to use one pesticide type and turn 
these into a cocktail mixture.15,17-19 Farmers do this due to 
their belief that mixing pesticides will have a synergistic 
effect, increasing their effectiveness among the produce.19 
However, there is no scientific basis for this, and studies have 
found that the mixture of pesticides to produce a cocktail 
holds more significant health risks for users.18-20 A study 
conducted in Egypt by Hassanin et al. observed explicitly 

that those exposed to a mixture of more than two pesticide 
types exhibited a more significant increase in creatinine 
levels than those who were not.20

It is crucial to identify what parts of pesticide use are 
farmers exposed to these chemicals. The occupational 
activities involving pesticides engaged in by most farmers 
in this study were application in the field (83.50%), mixing 
pesticides (61.30%), loading pesticides (45.2%), re-entering a 
recently sprayed area (27.6%), and taking care of equipment 
used for application (13.3%). However, the risk for pesticide 
exposure is always present as long as the farmer is handling 
or using this in any way. Pesticides enter the body through 
the dermal, oral, and respiratory routes, and it is through 
these, the body comes into contact with these chemicals. 
A study found that dermal exposure can occur in any 
stage of pesticide usage, beginning from preparation to 
application and cleaning the equipment.21 Another study in 
Ethiopia illustrated how pesticides could enter through the 
respiratory route as supported by the association made with 
exposure to respiratory health symptoms among farmers.22

The sample population reported multiple symptoms. In 
terms of general symptoms, the most common were muscle 
pain (70.50%), weakness (65.10%), easy fatigability (40.20%), 
loss of appetite (35.20%), and fever (30.70%). Similar 
symptoms were reported in other studies as well.17,20,23,24 
Symptoms experienced in the eye, ear, nose, and throat 
were also asked from respondents. The most common were 
eye pain (54.70%), eye redness (54.70%), blurring of vision 
(54.20%), eye tearing (49.20%), and eye itchiness (45.80%). 
The occurrence of these symptoms may have stemmed from 
exposure brought about by pesticide use in any form. In 
addition to this, an experiment conducted among pesticide-
exposed albino mice exhibited ocular compromise compared 
to the controls. Changes included redness and irritation of 
the eyes, tearing of the eyes, corneal abrasions, decreased 
viable cells, increased cell death, increased mitochondrial 
toxicity, increased lysosomal toxicity, increased cytotoxicity, 
structural damages to tissue, increased injured cells, 
decreased ocular cell function. These were present among 
long-term exposed mice compared to a control group 
who were not exposed.25 The eyes can also be affected by 
pesticide exposure. The vulnerabilities may have brought this 
about to the ocular tissue caused by exposure from long-
term pesticide use, as similarly observed among pesticide-
exposed albino mice.26 Neck mass and lymphadenopathy 
can also result from pesticide exposure. Similar findings 
were also observed among pesticide users in the Philippines 
and other countries.27,28 In addition to this, a study in 
Iran observed that the higher an individual’s exposure to 
pesticides, the higher the odds of developing head and neck 
cancers. They found that the risk existed among exposure to 
organochlorine pesticides, most likely due to its potential to 
cause genotoxicity and other cellular damages to the body.29

Neurologic symptoms were also present among the 
respondents of the study. The commonly experienced 
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symptoms were headache (79.40%), dizziness (50.20%), 
vertigo (23.40%), confusion (22.50%), and drowsiness (22 %). 
However, the respondents also reported experiencing local 
and general fasciculation (18.70%; 8.60%), tremors (14.40%), 
paresthesia (13.90%), loss of consciousness (12.40%), and 
ataxia (8.60%). These findings are consistent with other 
studies as well.10,17,23,24,30 The mini-mental state exam was 
done to test if the respondents showed signs of cognitive 
impairment. The results revealed that most respondents 
(93.95%) showed normal cognitive function, while 6.05% had 
some level of cognitive impairment. A study among exposed 
farmers in Korea also observed an association between 
increased pesticide exposure and cognitive decline. However, 
this association was no longer statistically significant after 
confounders were adjusted.31 Contrary to this, another study 
among the elderly found decreasing cognitive performance 
scores as age and pesticide exposure increased. There was 
also evidence to believe that cognitive performance generally 
decreased among all age groups for those with increased 
exposure to p,p’-dichlorodiphenyltrichloroethane, and p,p’-
dichlorodiphenyldichloroethylene- types of organochlorine 
pesticides.32 The cognitive alterations brought about by 
pesticides do not only affect those presently exposed but can 
extend to unborn offspring as well. Studies have observed 
that increases in maternal exposure to pesticides resulted 
in cognitive ability and IQ declines among their school-
age children.33,34 In particular, pesticides caused significant 
neurologic effects on the body and were even weaponized 
for this reason. Organophosphates are known to affect the 
nervous system by inducing lipid peroxidation, neuro-
degeneration, and compromising neuronal processes.35

Another set of symptoms extracted from the respon-
dents were those relating to the gastrointestinal tract. 
Common symptoms reported were nausea (33.8%), vomiting 
(32.4%), salivation (19.4%), gastro-intestinal burn (17.3%), 
and difficulty swallowing (16.5%). Similar symptoms were 
also reported in other studies as well.16,23,24,36 Another route 
of entry into the body for pesticides is through ingestion, 
which could occur through directly consuming the chemical 
or consuming contaminated food. An in-silico evaluation 
of pesticides showed that multiple pesticides registered 
with high intestinal absorption. The pesticide types with 
high intestine absorption and permeability were the 
following: triazines, carbamates, organophosphorus, and 
pyrethroid. Organochlorines exhibited the lowest percen-
tage of permeability. However, it was still 40% permeable 
for intestinal absorption.37 It should also be noted that 
ingestion of pesticides does not only occur among those 
presently exposed but can also carry on to infants. A study 
in India analyzed mothers' colostrum and mature milk and 
observed that a considerable amount was contaminated 
with pesticides such as ethion, dimethoate, and chlorpyrifos. 
This poses a significant risk for infants since the milk of 
their mother is ingested along with the traces of pesticides.38

The respondents of this study also commonly reported 
respiratory symptoms and represented another route of 
pesticide exposure – inhalation. The symptoms reported were 
coughing (87.4%), difficulty breathing (23%), breathlessness 
(21.3%), pulmonary secretions (18.6%), pain on deep breathing 
(17.5%). These symptoms were also consistent with other 
studies whose respondents also complained of respiratory 
symptoms.16,17,22,24,39 In addition to these symptoms, studies 
have also reported declines in lung function parameters 
among pesticide-exposed individuals.22,24 A study done in 
Canada by Ye et al. analyzed the plasma concentration of 
certain banned organochlorine pesticides among individuals 
and found that those with higher levels exhibited lower 
lung function parameters, such as FEV1 and FVC.40

Aside from respiratory symptoms, cardiovascular 
symptoms were also reported among the respondents. The 
most common symptoms reported were chest pain (62.9%), 
palpitations (46.1%), calf pain (28.7%), pillow orthopnea 
(13.8%), and arrhythmias (13.8%). These were consistent 
with the reported symptoms from a review of studies 
conducted by Sekhotha, Monyeki, and Sibuyi in which 
they reported that certain pesticides such as ethylene dibro-
mide, mancozeb, Ziram, dichlorodiphenyltrichloroethane, 
2,4,5-trichlorophenoxyacetic acid, chlorpyrifos, coumaphos, 
and carbofuran, among others were found to be statistically 
associated with the occurrence of certain cardiovascular 
diseases. In addition to this, a few of the pesticides 
associated with cardiovascular diseases were known 
to be acetylcholinesterase inhibitors, which can cause 
cardiotoxicity.41 Another study also observed that glyphosate 
herbicides resulted in abnormal heart function parameters 
and may have caused death in some.42 Studies also observed 
abnormalities in certain cardiovascular biomarkers of 
individuals exposed to pesticides; as well as increased odds 
of experiencing various cardiovascular ailments, such as  
coronary heart disease, cerebrovascular disease, atrial 
fibrillation, and heart failure.43,44

Aside from the symptoms experienced by the 
respondents, blood samples were taken as well, and blood 
parameters were found to be abnormal for some farmers. 
Abnormalities in blood parameters were observed among 
participants in other studies.16,20,30,45 A study done by Shearer 
et al. observed that pesticide-exposed individuals exhibited 
increased immature granulocyte count and decreased 
RBC count and hemoglobin levels in comparison to their 
off-season results.45 The researchers explained that this 
occurred due to an inflammatory response that triggered 
an increase in the immature granulocyte count. However, 
these failed to reach maturity, explaining the decrease in 
RBC count and hemoglobin levels. This mechanism may 
also be linked to cancer development by reducing the 
body’s anti-tumor mechanism as immature granulocytes 
increased. Certain pesticides, such as permethrin, were also 
observed to cause injury and death of red blood cells in 
the body, further contributing to the observed decrease in 
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RBC count and hemoglobin levels.45 As for the increased 
lymphocyte and eosinophil, the study conducted by 
Hassanin et al. observed that their sample’s neutrophil 
levels decreased while eosinophil levels increased.20 It is 
hypothesized that short-term exposure’s impact was on 
the already developed peripheral blood components, while 
long-term exposure’s effect was directed towards the bone 
marrow. This would explain why an increase in white blood 
cells was present among those with long-term exposure.30 
This observation may applied to the present study, and the 
average years of pesticide use by the participants were 17.53  
(SD ± 12.89) years.

Butyrylcholinesterase is a type of non-specific plasma 
cholinesterase commonly used as one of the indicators 
for low-level chronic exposure to organophosphate and 
carbamate pesticides. Exposure to these pesticides can 
inhibit acetylcholinesterase and cause significant neurotoxic 
and cardio-toxic effects.18,41 However, as mentioned earlier, 
the limitation of this study was its lack of a comparator 
for the laboratory measures obtained. Especially since 
butyrylcholinesterase depression was established when a 
20% reduction was observed, even if measurements fell 
within normal levels, a reduction cannot be ruled out due 
to the lack of baseline or post-exposure.46 Reduction in 
butyrylcholinesterase was observed by various other studies 
whose participants were exposed to pesticides.16,18,23 A study 
conducted in the Philippines by Lu specifically observed 
a 50.80% reduction in RBC cholinesterase among their 
participants.16 In this study in North Cotabato, 10% had 
abnormal butyrylcholinesterase levels.16

Certain laboratory parameters were also found to be 
significantly associated with the occurrence of physical 
assessment findings. Abnormal thrombocyte level was again 
found to be strongly associated with head alopecia, as well 
as icteric sclera. Strong positive relationships were found for 
thrombocyte and ophthalmic discharge, thrombocyte, and 
significant eye findings, as well as nematocide and significant 
nose findings. It was previously mentioned that pesticides 
could enter the body and cause short-term and long-term 
effects. Included as these effects were the damages it caused 
to the blood components of the body.30 This would explain 
why certain lab values were associated with the occurrence 
of physical assessment findings. It does not mean there was 
a direct association. However, they may serve as a proxy 
for the occurrence of acute pesticide poisoning. 

Pesticides are also known to cause oxidative stress 
through an imbalance between reactive oxidative species 
and antioxidants. This could lead to damage and injury 
to the DNA, affecting the function and communication 
of cells, which ultimately lead to the development of 
diseases when the individual is repeatedly exposed to this.47 
Butyrylcholinesterase levels were also found to be associated 
with the occurrence of ophthalmic discharge. Again, this 
does not mean a direct association between the two variables; 
however, depressed butyrylcholinesterase levels are usually 

a sign of organophosphate and carbamate exposure which 
are also known to be associated with a wide variety of 
symptoms.18,48 Cholinesterase inhibition was also found to 
cause a series of ocular symptoms from the increased eye 
injury susceptibility that it causes. As mentioned previously, 
after long-term exposure to cholinesterase inhibiting 
chemicals, albino mice began presenting with an eye injury 
and tearing as compared to the mice who were not exposed.25

CONCLUSION

The evidence supporting pesticide’s harmful effects 
continues to grow, especially among developed countries 
where the impact is much graver. This study translates 
pesticide’s health impact by identifying the common 
symptoms experienced by farmers and concerning physical 
assessment findings. The study found that the participants in 
this study suffer from a range of symptoms plaguing the general 
health, eye, ears, nose, and throat region, neurological system, 
gastrointestinal system, respiratory system, cardiovascular 
system, and the integumentary system. The laboratory 
parameters of the participants also exhibited abnormalities 
indicative of significant exposure and possible poisoning 
from pesticides. The associations found were also supportive 
of the impact that pesticides pose to the body. Limitations 
of the study included the lack of a control or baseline group 
to compare the findings of the laboratory parameter levels. 
It is recommended that future researchers consider this as 
they may provide a clearer picture of the actual impact of 
pesticides on the health of agricultural communities. 

The findings of this study also stress the need for local 
government units and concerned organizations to take a 
proactive stand against improper and unsafe use of pesti-
cides as the health of those who run the country’s biggest 
economic sector proves to be at risk.
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