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Abstract 
Pesticide has been used by paddy farmers in their agricultural activities to increase rice crop yield since past few 
decades. However, the usage of this chemical with limited knowledge of its deleterious effects on health, 
community and environment without proper consideration of safety may cause chronic health problems such as 
respiratory health problems and lung dysfunction. This paper was conducted to determine the association of 
exposure to pesticide with respiratory health among paddy farmers at TanjungKarang, Selangor as exposed group 
and office workers working in TanjungKarang town as the comparative group. The results showed that the 
duration of exposure to pesticide between both groups were mostly low (86%) and high duration for only 4% for 
paddy farmers and none of office workers. There were significant differences in cough and phlegm, as they were 
higher among paddy farmers compared to the comparative group at ρ<0.001. Paddy farmers who were exposed to 
high levels of pesticide were 2 times more likely to have cough and 3 times more likely to get phlegm. FVC% 
(t=-1.470, p=0.001) and FEV1% (t=-1.526, p=0.001) were lower among the exposed group compared to the 
comparative group. The prevalence of abnormal FVC were found at 80% in exposed group and 38% in 
comparative group andabnormal FEV1 were found at 89% and 31% of respondents in both study groups. There 
was a significant correlation between long abnormalities for FVC% and exposure duration (χ2= 2.903, p= 0.001). 
This study concluded that the paddy farmers were at risk of respiratory symptoms, as reflected by the increase in 
the reported respiratory symptoms and lung function reduction. 
Keywords: lung function, pesticides, respiratory health problem, spirometry 
1. Introduction 
Pesticide use in crop production such as paddy has been suspected of being one of the contributions to the 
environmental pollution (Parveen & Nakagoshi, 2001). Studies have shown that less than 0.1% of the pesticide 
that were applied during the agricultural activities that actually reach the target pest, where the remainder 
spreading out into the environment (Baharuddin et al., 2011; Greene, 2013). There are widespread and growing 
concerns of pesticide usage, with consequent effects on the contamination of ground water, surface water, soils and 
food and impacts on the wildlife and human health (Baharuddin, Sahid, Noor, Sulaiman, & Othman, 2011; Nur 
Naqibah et al., 2017; McLaughlin &Mineau, 1995).  
Many researchers discuss on the improper and excessive use of pesticides, especially in developing countries, are 
due to the lack of proper education and training provided to the farmers and workers in pesticide use, lack of 
alternatives other than pesticides, poor information on the related health effects, stringent market requirements for 
crop aesthetic perfection, and also due to the unwillingness of the farmers to handle the risk of crop loss (Hashemi 
& Damalas, 2010; Khan, Mahmood, & Damalas, 2015; Wilson & Tisdell, 2001). A study conducted by 
Schreinemachers et al. (2017) indicated that lack of knowledge on the usage of pesticides and widespread pesticide 
use for lower income countries such as Cambodia and Laos were due to the weak regulatory frameworks and 
monitoring systems than those in higher income countries (McCann, 2005; Schreinemachers et al., 2015). Higher 
levels of education, gives these farmers and workers a better knowledge and information about how to use and 
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handle pesticides (Shetty et al., 2010). While less educated farmers may be experienced difficulty and limitation to 
access the information on pesticides and to follow recommended safety and application guidelines (Matthews, 
2008). 
Handlers of pesticide such as paddy farmers are at risk of exposure to this hazardous residues during mixing and 
application of the pesticide during agricultural activities, through inhalation, skin contact and also ingestion 
(Baharuddin et al., 2011). Long term exposure to pesticides without proper consideration for safety when 
managing the pesticide activities may cause chronic health problems such as cancer, respiratory health problem, 
liver abnormalities, and lung dysfunction (Kaplan, 2002). According to Hoppin et al. (2006), exposure to paraquat 
pesticide has been related to the initiation of respiratory symptoms such as dyspnea, dry cough, along with chest 
pain, wheezing, difficulty in breathing, runny nose and throat irritation.  
Exposure to pesticides has been linked to numerous health disorder other than respiratory problem. A review study 
conducted by Sabarwal, Kumar and Singh (2018)found many other adverse health effects that associated with 
pesticides, such as Hodgkin's disease (HD), non-Hodgkin lymphoma (NHL) (Luo et al., 2016; Wiklund, Dich, & 
Holm, 1987); Parkinson’s disease (Brouwer et al., 2017; Wang, Cockburn, Ly, Bronstein, & Ritz, 2014); endocrine 
disruption (Freire et al., 2013; Mazur, Marchitti, & Zastre, 2015);respiratory diseases such as chronic obstructive 
pulmonary disease, asthma, and hypersensitivity pneumonitis (Bonner et al., 2016); and reproductive disorders 
(Lerro et al., 2018; Luo et al., 2017; Waheed et al., 2017). Poisoning from pesticides has become a global public 
health problem and accounts for nearly 300,000 deaths every year (Sabarwal, Kumar, & Singh, 2018). 
Dhananjayan and Ravichandran (2018) also conclude in their review study that pesticides can caused negative 
health effects which include various types of cancer, dermatological, gastrointestinal, neurological, respiratory and 
reproductive effects.  
TanjungKarang is a paddy growing town located in Selangor, Malaysia. Therefore, paddy farmers here are also 
using pesticide to control pests in their agricultural activities. In the paddy growing areas in Malaysia, the herbicide 
paraquat is the most commonly used by the farmers (Halimah, Nashriyah, Tan, & Ismail, 2004). Paraquat has been 
listed under Class II by the World Health Organization (WHO, 2009) classification, which is known as moderately 
hazardous to human health. While the fights against the pests are mostly won by an extensive usage of pesticides, 
however, there is no study that is related to the personal exposure to pesticides and it is effect on lung function 
among paddy farmers in Malaysia. Thus, this study was conducted to determine the magnitude of exposure to 
pesticide among paddy farmers in this area, with their respiratory health and lung function. After presentation of 
the results of the assessment, appropriate recommendations are proposed.  
2. Material and Methods 
2.1 Study Location/Study Population 
This study was carried out at the paddy field area located in Kampung SawahSempadan, Selangor. This cross 
sectional comparative study was conducted among 74 paddy farmersas who used pesticides during their working 
activities, aged 25–60 years old, who were working in agricultural field for at least 10 years. This exposed group 
were non-smoker, male, and those who suffer from chronic disease and history of respiratory problems were not 
included in this study. Meanwhile, 74 office workers who worked in administrative office were used as the 
comparative group.  
2.2 Instruments and Procedures 
The questionnaires used were adopted from The American Thoracic Society (ATS, 1991). The questionnaire was 
pretested by using Cronbach’s alpha reliability test (Result: α = 0.825) and the total respondents for the pretest 
were 10% of the sample size. The questionnaire also included demographic questions and medical history of the 
respondents. Another self-administered questionnaires were used to obtain information on the working activities 
of the paddy farmers, including the type of pesticide used, amount of pesticide and duration of pesticide used. 
Spirometer model Chestograph II-701 was used to conduct a lung function test among the paddy farmers (ATS, 
1991). The evaluation of lung function test was performed by comparing the obtained value with normal values 
(standard value).  
2.3 Frequency and Duration of Exposure to Pesticide 
The degree of exposure to pesticide among the respondents were evaluated by using frequency rating and duration 
rating suggested by Chemical Health Risk Assessment Manual (CHRA, 2000) under USECHH Regulation. This 
method showed that the more frequent or the longer the duration of hazardous chemical being used, the higher the 
degree of exposure. Table 1 and Table 2 showed the frequency and duration ratings.  
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Table 1. Frequency rating 
Rating Description Definition 

High 
Frequent Potential exposure one or more time per shift or per day 

Probable Exposure greater than one per week 

Moderate Occasional Exposure greater than one time per month 

Low 
Remote Exposure greater than one time per year 

Improbable Exposure less than one per year 

Sources: Chemical Health Risk Assessment Manual 2nd Edition (CHRA, 2000). 

 
Table 2. Duration rating 

Rating 
Total  Duration of Exposure* 

% Work hour Duration per 8-hr shift or per 40-hr week 

High 
> 87.5 % > 7 hrs/ shift or > 35 hours/ week 

50-87.5 % 4 to 7 hrs/ shift or 20 to 35 hours/ week 

Moderate 25-50 % 2 to 4 hrs/ shift or 10 to 20 hours/ week 

Low 
12.5-25 % 1 to 2 hrs/ shift or 5 to 10 hours/ week 

< 12.5 % < 1 hr/ 8 hr shift or < 5 hours/ week 

Sources: Chemical Health Risk Assessment Manual 2nd Edition (CHRA, 2000). 

*Total exposure duration per week = (Number of exposure per week) x (Average duration of each exposure). 

 
2.4 Data Analysis 
The collected data was analyzed by using the statistical package SPSS version 21. To study the association and 
differences between duration of exposure to pesticide and the respiratory health of respondents, t-test, 
Man-Whitney U test, Chi-square test and Spearman Rho test were used.The multiple regression test was 
performed to determine the main variables that influence the lung function of the respondents. The statistical result 
of p <0.05 represents statistically significant data.  
3. Results and Discussions 
3.1 Sociodemographic Data of Respondents 
The findings for the sociodemographic data of the respondents were presented in Table 3. From the questionnaire 
forms, the aged of respondents for both of study groups were ranged from 25–60 years old. The mean age for 
exposed group was 41.501±5.906 years and 39.865±5.297 years for comparative group. The mean height of the 
respondents from exposed group was 166.652±6.781 cm compared to 167.234±4.861 cm for comparative group. 
Meanwhile, the mean weight of exposed group was obtained at 75.774±9.312 kg and 74.301± 9.612 kg for 
comparative group. There were 58.1% (43 respondents) among paddy farmers and 52.7% (39 respondents) among 
office workers were smokers. As for the work duration (year), the mean was 21.72±13.000 for paddy farmers and 
18.98±9.000 for office workers. Results from the t-test showed that there were no significant difference in age, 
height, weight as well as in duration of work between two study groups. According to Krider and Sheldon (2000), 
factors such as race, age, gender, height and weight are the important factors that can influence the prediction of 
lung function parameters among the study respondents. 
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Table 3. Sociodemographic data between paddy farmers and comparative group 

Variables 

Exposed Group 

(n=74) 
Comparative Group 

z/t Value p Value 

Mean±SD Mean±SD 

Age( years) 41.501±5.906 39.867±5.297 1.395 0.165 

Height (cm) 166.65±6.781 167.231±4.861 0.2167 0.567 

Weight (Kg) 75.772±9.312 74.306±9.612 1.386 0.169 

Smoking Habits 

Yes 

No 

 

43(58.10) 

31(41.89) 

 

39(52.70) 

35(47.29) 

 

-0.050 

 

0.960 

Work Duration 21.723±13.000 18.982±9.00 -1.975 0.433 

N = 148, Statistic Mann Whitney–U test *Significant at p<0.05. 

 
3.2 Frequency and Duration of Exposure to Pesticide 
The findings from this study as shown in Table 4 indicated that majority of the respondents from exposed group 
experienced moderate frequency of exposure to pesticide at 75.67% (56 respondents) while 91.89% (68 
respondents) from comparative group exposed to low frequency of exposure due to unrelated to agricultural sector. 
8.1% (6 respondents) of the respondents among the comparative group that exposed to pesticide were from dietary, 
accidental exposure in public areas and due to the location of their houses that located near to paddy fields. The 
findings from this study were similar with the studies conducted in India among agricultural workers (Chakraborty 
et al., 2009) where the control group were being exposed to pesticide that were detected in environment, food 
stuffs, variety of fruits, winter vegetables and milk.  
Meanwhile, the duration of exposure were low for both study groups, both at 86.48% (64 respondents). Only 4.05% 
(3 respondents) from paddy farmers that were experienced a high duration of exposure. There was no significant 
difference in frequency and duration of exposure to pesticide between the paddy farmers and office workers. The 
findings for this data were summarized in Table 5.  
 
Table 4. Frequency of exposure to pesticides betweenpaddy farmers and comparative group 

Frequency of Exposure to Pesticides 

Exposed Group 

(n=74) 

Number (%) 

Comparative Group 

(n=74) 

Number (%) 

χ2 p value 

High 2(2.70) 0(0.00) 1.27 0.260 

Moderate 56(75.67) 6(8.10)   

Low 16(21.62) 68(91.89)   

N=148, Statistic Mann Whitney–U test *Significant at p<0.05. 

 
Table 5. Duration of exposure to pesticides betweenpaddy farmers and comparative group 

Duration Exposure of Pesticides (weeks) 

Exposed Group 

(n=74) 

Number (%) 

Comparative Group 

(n=74) 

Number (%) 

χ2 p value 

High 3(4.05) 0(0.00) 

1.42 0.29 Moderate 7(9.45) 7(13.52) 

Low 64(86.48) 64(86.48) 

N=148, Statistic Mann Whitney–U test *Significant at p <0.05. 
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3.3 Prevalence of Respiratory Symptoms 
Four parameters of respiratory symptoms were assessed in this study, where were identified by using standardized 
and validated questionnaires. Questions asked included cough, phlegm, wheezing, and chest tightness experienced 
by the respondents. Table 6 showed that most of the paddy farmers (56.75%) were reported to have cough (42 of 
them) as compared to 18 of office workers (24.32%). Other symptom such as phlegm where 29 of paddy farmers 
(39.18%) and 11 of office workers (14.86%) were recorded to have this symptom. Wheezing was another symptom 
that occurred among exposed group with 14 of recorded cases (18.91%) and 4 cases for comparative group (5.4%). 
Another respiratory health symptom was chest tightness where 11 of respondents from exposed group (14.86%) 
and 5 respondents from control group (6.75%) were reported to experience this symptom.  
The findings from this study were supported by Bayrami et al. (2012) in their study of work-related symptoms 
among Iranian farmers whereusage of pesticides was associated with the increased of wheezing and phlegm risk. 
Similar findings were also obtained by Neghab et al. (2014) where higher prevalence of respiratory symptoms was 
observed among pesticide formulating company workers as compared to the comparative group. Significant 
difference was obtained for cough (OR=8, p=0.004), phlegm (OR=6.4, p=0.004) and wheezing (OR=13.6, 
p=0.02). 
 
Table 6. Comparison of respiratory symptoms between exposed and control groups 

Variables 

Exposed Group 

(n=74) 

Comparative 

Group 

(n=74) 
χ2 P value PR 95% CI 

Total (%) 

Cough       

Yes 42(56.75) 18(24.32) 16.15 0.001* 4.08 2.02–8.24 

No 32(43.24) 56(75.67)     

Phlegm       

Yes 29(39.18) 11(14.86) 11.10 0.001* 3.69 1.67–8.15 

No 45(60.81) 63(85.13)     

Wheezing       

Yes 14(18.91) 4(5.40) 6.32 0.21 4.08 1.28–13.07 

No 60(81.08) 70(94.59)     

Chest 

tightness 
      

Yes 11(14.86) 5(6.75) 2.52 0.18 2.41 0.79–7.32 

No 63(85.13) 69(93.24)     

N=148, Statistic Mann Whitney U test *Significant at p<0.05. 

 
3.4 Comparison of Lung Function 
Results from the statistical analysis showed that the lung function among comparative group was higher as 
compared to exposed group. Findings from the analysis showed that all lung function parameters (FVC, FEV1, 
FVC% and FEV1%) were higher for the comparative group as compared to the studied group except for the 
FEV1/FVC% as showed in Table 7. There were significant differences in FVC% and FEV1 (%) between exposed 
and comparative group.Results from this study were consistent with the study conducted by Peiris -John et al. 
(2004) in Sri Lanka. The reading of the parameters (FVC and FEV1) were significantly lower (p<0.001) among 
studied group, both between and during the exposure periods to organophosphate (OP) pesticide.  
Lung is the primary target organ of all inhaled toxicants and reasonable to assume that the function of this organ 
might be affected following pesticide exposure via inhalation (Davidson et al., 2002). In addition, neurological 
effects caused by cholinesterase inhibiting pesticides such as OPs and carbamates also has been recognized to 
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affect lung and airways, leading to respiratory symptoms, impaired lung function and respiratory disease (Ming Ye 
et al., 2013).A study by Khane and Arora (2015)found that the effect of inhaled pesticide on pulmonary function 
among 150 farm workers as studied group reported significant reduction (p<0.05) in FVC, FEV1, PEFR and MVV 
as compared to control group.The results from this study also indicated that pesticide exposure increase airway 
resistance, increasing closing volume and reversible reduction of FVC.Similar trend was obtained in a study by 
Chakraborty et al. (2009)where they found that agricultural workers in India had 13.6% less mean of FVC, 15.6% 
less mean of FEV1, 5% decline in FEV1/FVC ratio, 20% decline in mid-expiratory flow rate (FEF25%-75%) and 25% 
reduction in PEFR and concluded that Acetylcholinerase (AChe) inhibition was positively associated with decline 
in FVC.  
 
Table 7. Comparison of lung functions between exposed and comparative group 

Variables 
Exposed group 

(n=74) 

Comparative group 

(n=74) 
Z/t value P value 

FVC 2.34±0.61 2.61±0.72 -0.405 0.686 

FEV1
 2.08±0.75 2.13±0.59 -0.457 0.649 

FVC%  70.05±27.84 75.74±18.27 -1.470 0.004* 

FEV1%  77.84±31.97 84.75±22.18 -1.526 0.017* 

FEV1/FVC%  111.78±9.03 111.43±11.79 -0.206 0.837 

N=148, Statistic Mann Whitney U test *Significant at p<0.05. 

 
3.5 Comparison of Lung Function Status  
Based on the data analysis through the questionnaire forms, the lung function status among paddy farmers showed 
59 (79.72%) and 66 respondents (89.18%) had abnormal statuses for FVC% and FEV1% respectively, while 28 
(37.83%) and 23 respondents (31.08%) were having abnormal statuses for both FVC% and FEV1% among office 
workers. Both parameters of lung function showed significant differences as showed in Table 8. However, there 
was no significant difference between two studies groups for FEV1/FVC parameter.  
 
Table 8. Comparison of lung function status between exposed and comparative group 

LungFunction 

Exposed (n=74) Comparative (n=74) 
χ2 

(%) 

p value 

(%) 
Abnormal 

(%) 

Normal 

(%) 

Abnormal 

(%) 

Normal 

(%) 

FVC% 

FEV1% 

59(79.72) 

66(89.18) 

15(20.27) 

8(10.81) 

28(37.83) 

23(31.08) 

46(62.16) 

51(68.91) 

26.80 

52.11 

0.001* 

0.001* 

FEV1/FVC 4(5.40) 70(94.59) 0(0.00) 74(100) 4.11 0.120 

N=148, *Significant at p<0.05. 

 
3.6 Association between Duration Exposures to Pesticide with Respiratory Symptoms among Paddy Farmers 
Results from the analysis showed that there were significant association between duration of exposure to pesticide 
with respiratory symptoms that were assessed in this study. Based on Table 9, paddy farmers who were exposed to 
high duration of exposure were 3 times more likely to get cough and phlegm, 2 and 4 times more likely to get 
wheezing and chest tightness. 
A similar trend was obtained in a study by Schenker et al. (2004),where there was a significant difference of 
chronic respiratory symptoms such as cough, chest tightness, wheezing and phlegm between farm workers group 
and the comparative group. The researcher also found a higher prevalence of respiratory symptom such as cough 
when duration of work exceeds 10 years. This findings supported that respiratory symptoms are more obvious with 
prolonged exposure to pesticide among agricultural workers. 
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Table 9. The association of between duration of exposures to pesticides with respiratory symptoms among paddy 
farmers 

Variables 

Pesticide 

(high) 

Pesticide 

(moderate) 

Pesticide 

(low) χ2 P value 

Total (%) 

Cough    

Yes 2 (2.70) 5(6.75) 35(47.29) 17.74 0.001* 

No 1(1.35) 2(2.70) 29(39.18)   

Phlegm      

Yes 1(1.35) 4(5.40) 24(32.43) 13.23 0.004* 

No 2(2.70) 3(4.05) 40(54.05)   

Wheezing      

Yes 1(1.35) 2(2.70) 11(14.86) 10.87 0.012* 

No 2(2.70) 5(6.75) 53(71.62)   

Chesttightness      

Yes 1(1.35) 3(4.05) 7(9.45) 18.81 0.001* 

No 2(2.70) 4(5.40) 57(77.02)   

N=148,*Significant at p<0.05. 

 
3.7 Association between Duration Exposures to Pesticide and Lung Function (FVC % and FEV1%)among Paddy 
Farmers 
Based on data analysis on the correlation between duration of exposure to pesticide with lung function (FVC %) as 
shown in Table 10, there were significant association among both exposed group and comparative group. Paddy 
farmers who were exposed to high level of pesticide were 2 times more likely to have an abnormality of FVC %. 
Results from this analysis showed that there was increased in the risk of lung function reduction among paddy 
farmers when exposed to high exposure duration to pesticide. Findings from this study were similarly with the 
previous research conducted by Chakraborty et al. (2009)where they found that at low level of exposure duration 
to pesticide has led to lung dysfunction among studied group who occupationally exposed to pesticide. 
Meanwhile, as for FEV1%, there was no statistical significant with duration exposure to pesticide among paddy 
farmers (Table 11). This is due to the paddy season where after the first season ended, farmers will be at rest for 
about 3 months until the next season. During this resting time, some farmers will continue to use pesticide for 
another crops and usually will perform several tasks within this period. Therefore, this might influenced the 
findings in this study. Besides, all respondents were not exposed or handled the pesticide at the same quantities and 
types.Evaluating effects of pesticides on lung function therefore faced a challenge farmers were typically exposed 
to many other respiratory irritant and toxicants such as crop components and animal debris.  
This result was supported bySham’a et al. (2015) where the study found no association between exposure 
indicators of pesticides or dust and cross-shift changes in lung function among 195 male farmers in Palestinian. 
Dalvie et al. (1999)also reported that there were no significant correlation between exposures to paraquat and 
self-reported respiratory or changes in pulmonary function among 41 subjects of fruits farmers when compared to 
70 subjects from the control group.  
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Table 10. The Association between Duration of Exposure to Pesticide and Lung Function (FVC %) among Paddy 
Farmers 

Variables 
Lung Function 

χ2 p value 
Abnormal Normal 

Durationexposure (week) 

High 2 (2.70) 1(1.35) 2.903 0.001* 

Moderate 4(5.40) 3(4.05)   

Low 53(71.62) 11(14.86)   

N=148, *Significant at p<0.05 

 
Table 11. The Association between Duration of Exposure to Pesticide and Lung Function (FEV1%) among Paddy 
Farmers. 

Variables 
Lung Function 

χ2 p value 
Abnormal Normal 

Duration exposure (weeks) 

High 3 (4.05) 0(0.00) 0.452 0.798 

Moderate 1(1.35) 6(8.10)   

Low 57(77.02) 7(9.45)   

N=148, *Significant at p<0.05. 

 
3.8 Correlation between Working Duration (Years) and Lung Function Parameters among Paddy Farmers 
Data analysis in Table 12 showed the results from the statistical analysis of Spearman Rho test in order to 
determine the association of working duration of the paddy farmers with the lung function parameters. From the 
findings in this study, there were significant relationships between working duration with all the lung function 
parameters among the respondents.  
The results from this study were found to be similar with the findings obtained by Chakraborty et al. (2009)where 
they conducted a research among 376 agricultural workers as exposed group in India. They found that when the 
exposure duration (years) to pesticide increased, the Acetylholinerase (AChe) activities and lung function among 
agricultural workers were decreasing when compared to the control group (Rho= -0.526; p<0.001). 
According to Kodavantiet al. (1999), the effects of pesticide exposure on respiratory health depends on several 
factors. These include the level of exposure, susceptibility and the subject's characteristics such as age, gender, 
underlying disease, smoking, physiological and social status, genetic and nutritional deficiencies. Besides, it has 
been well established that the elderly and young children were found to be more susceptible to the effects on 
pesticides exposure on mortality, morbidity and reduction in lung function than the remainder of the 
population(Salameh et al., 2004). Subjects with preexisting cardiovascular and respiratory disease are also at 
higher risk (Dockery, 2001; Dockery et al., 1993). 
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Table 12. Correlation between working duration (years) and the lung function parameters among paddy farmers. 

Variables 

Working duration ( years) 

Exposed group (n=74) 

r value P value 

FVC -0.441 0.000* 

FEV1  -0.491 0.031* 

FVC%   -0.578 0.018* 

FEV1% -0.461 0.001* 

FEV1/FVC% 0.575 0.000* 

N=74, *Significant at p< 0.05. 

 
3.9 Factors Influencing the Abnormality of Lung Function (FVC %) among Paddy Farmers  
Multiple regression test was carried out in order to determine the factors that influenced the lung function (FVC %) 
among the exposed group after controlling all the confounders in this study. Table 13 showed that there was a 
significant relationship between the FVC% with the duration of exposure to pesticide among the paddy farmers 
(p<0.05). This indicated that the duration of exposure to pesticide was the main factor that influenced the 
abnormalities of FVC % among studied respondents. The results from this test when adjusted to age and smoking 
factors also showed that paddy farmers who are working for more than 10 years are likely to have lung function 
reduction when compared to those who work less than 10 years.  
However, based on previous studies, the results were contradicted with this study. A cross sectional study by  
Çöplü et al. (2005) find that duration of work, which was a proxy for cumulative exposure, had negative 
association with respiratory symptom such as wheezing.A study conducted by Schenker et al. (2005) also revealed 
that there was an independent association between the years spent in the agricultural work environment with 
chronic cough and asthma when exposed to dust, pesticides, gases, fumes, and other airborne. This study 
concluded that working duration was not the only factor in the reduction of the lung function. 
In order to identify the factors to be included in this analysis, a few limitations have been identified from this study. 
There was no quantitative data and actual measurement on the level of pesticide exposure among the paddy 
farmers. Additionally, there was information bias available that might influence the result. The using of 
standardized questionnaires with only crude indicators of exposure could underestimate the potential effects of 
pesticide exposure. Also, there were limited studies that were done locally on the pesticide exposure to the 
respiratory health among paddy farmers.  
 
Table 13. Factors influencing the abnormality of lung function (FVC %) among paddy farmers after controlling all 
the confounders. 
Independent 

Variables 

FVC% 

β S.E p value PR 95% CI 

Constant -4.068 5.47 0.999 - - 

Frequency of pesticide exposure (weeks) -0.183 1.224 0.881 0.833 0.076 - 9.17 

Duration of pesticide exposure(months) 0.906 0.421 0.027* 2.36 0.98 - 5.41 

Age 0.411 0.168 0.140 1.51 0.70 - 3.62 

Education level 0.890 0.453 0.844 1.093 0.45 - 2.6 

Smoking status 0.973 0.459 0.070 2.793 0.49 - 7.93 

N=148, CI=95% Confidence Interval, β = Regression Coefficient, S.E= Standard Error. 

* Significant at p<0.05. 
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5. Conclusion 
Based on the assessment, this study found that paddy farmers who were exposed to high exposure levels of 
pesticide has shown a significant reduction in lung function (FVC% and FEV1%) as compared to the office 
workers. This study concluded that working as a paddy farmer which involves with the usage of pesticide can 
increase the risk of lung function reduction and has a potential in increasing the prevalence of respiratory 
symptoms to this worker. 
As a recommendation, farmers are advice to have a medical examination periodically from a qualified medical 
centre. It is important for them to understand the health effects of exposure to pesticide during working activities. 
Paddy farmers should be provided with adequate training in order to increase the awareness and knowledge due to 
impact of pesticide exposure and should receive training that includes the instruction about the use and care of 
appropriate protective equipment, such as protective clothing and respiratory protection. 
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