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Objectives: Exposure assessment is a major challenge faced by studies that evaluate the association between pesticide
exposure and adverse health outcomes. The objective of this study was to investigate the reliability of information that farmers

self-report regarding their pesticide use.

Methods: Twenty five items based upon existing questionnaires were designed to focus on pesticide exposure. In 2009, a self-
administrated survey was conducted on two occasions four weeks apart among 205 farmers residing in Gyeonggi and
Gangwon provinces. For a reliability measure, we calculated the percentage agreement, the kappa statistics and the intraclass
correlation coefficient (ICC) between the two reports according to the characteristics of the subjects.

Results: Agreement for ever-never use of any pesticide was 96.4% (kappa 0.61). For both ‘years used’ and ‘age at the first use’
of overall pesticides, high agreement was obtained (ICC: 0.88 and, 0.78, respectively), whereas those of ‘days used’ and ‘hours
used” were relatively low (ICC: 0.42 and, 0.66, respectively). The kappa value for the use of personal protective equipment
ranged from 0.46 to 0.59, and hygiene activities came out at 0.19 to 0.37. The agreement for individual pesticide use ranged
widely and there was relatively low agreement due to the low response rates. The reliability scores did not significantly vary
according to gender, age, the education level, the types of crop or the years of farming.

Conclusions: Our results support that carefully designed, self-reported information on ever-never pesticide use among farmers
is reliable. However, the reliability of data on individual pesticide exposure may be unstable due to low response rates and

needs to be refined.
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Table 1. The main items of pesticide exposure assessment

Questionnaire items Description Type

Pesticide use

Application of pesticide Have you ever applied pesticides? Yes/No

Role at application Have you applied pesticide in person? Yes/No

Years applied How many years have you applied? Years

Days applied (per year) How many days per year have you applied? Days

Hours applied (per day) How many hours per day have you applied? Hours

Age at first applied How old were you when you applied for the first time? Age

Name of chemicals applied What are the names of chemicals applied? Open-ended

Personal protective equipments

Occupational hygiene activities

Have you worn following equipments when you applied pesticide?
(Gloves, goggle, hat, jacket, pants, boots, mask)

Have you followed safety guidelines when you applied pesticide?
Following recommended dosage

Taking PPEs when mixing pesticide

No drinking or smoking when application

No application when being tired

No drinking at any time of work

No application when sweating much

Changing clothes right after application

Washing body right after application

Application in the opposite direction of wind

Taking a rest often

Taking PPEs when repairing application equipment

No/Sometimes/Often/Always

No/Sometimes/Often/Always

PPEs: personal protective equipments.
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Table 2. General characteristics of study subjects
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1st survey 2nd survey
Characteristics (n=241) Respondents (n=205) Non-respondents (n=36) |
-value*
n % n % n % P
Age (y) 0.104
<39 12 5.0 12 5.9 0 0.0
40 - 49 57 23.7 50 24.4 7 19.4
50 - 59 105 436 93 454 14 38.9
> 60 67 27.8 50 24.4 15 417
Gender 0.129
Male 182 75.5 159 776 23 63.9
Female 59 245 46 22.4 13 36.1
Education 0.883
<Middle school 84 34.9 7 36.1 13 36.1
High school 129 53.3 111 54.2 18 50.0
>College 28 11.6 20 9.8 5 13.9
Marital status 0.184
Living with spouse 221 91.7 193 94.2 30 83.3
Living alone 20 8.3 12 5.9 6 16.7
Household income (one million/y) 0.244
<15 60 249 52 25.4 10 27.8
15 - 30 79 32.8 73 35.6 7 19.4
> 30 102 42.3 80 39.0 19 52.8
Major crop 0.431
Rice 68 28.2 60 29.3 8 222
Vegetable 79 32.8 64 31.2 10 27.8
Fruit 72 29.9 60 29.3 12 333
Others 22 9.1 21 10.2 6 16.7
Years of farming 0.287
<15 71 31.4 62 31.8 10 30.3
16 - 30 81 35.8 66 33.9 15 455
> 31 74 32.7 67 344 8 24.2
Place of residence <0.001
Chun-cheon 34 141 25 12.2 9 25.0
Namyangju 59 245 51 249 8 222
Po-cheon 1 103 427 98 47.8 5 13.9
Po-cheon 2 45 18.7 31 15.1 14 311
*p-values based on chi-square test.
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Table 3. Reliability of responses on pesticide application between the first and second questionnaires

Questionnaire items Percent agreement Kapp/al\csg tistic 95% Cl No. of subjects
Pesticide use
Ever applied 96.4 0.61 0.35-0.88 193
Application in person 87.1 0.56 0.40-0.72 178
Years applied - 0.88 0.85-0.92 182
Days per year applied - 0.42 0.29-0.54 172
Hours per day applied - 0.66 0.57-0.74 179
Age at first applied - 0.78 0.73-0.84 177
Personal protective equipments use
Gloves 777 0.51 0.42-0.54 136
Goggle 85.1 0.59 0.54-0.64 103
Hat 784 0.54 0.53-0.61 139
Jacket 785 0.52 0.45-0.57 107
Pants 78.7 0.54 0.51-0.66 119
Boots 78.9 0.50 0.41-0.56 128
Mask 74.3 0.46 0.36 - 0.52 118
Occupational hygiene activities
Following recommended dosage 75.0 0.32 0.21-0.39 170
Taking PPEs when mixing pesticide 70.4 0.30 0.22 - 0.36 158
No drinking or smoking when application 71.6 0.25 0.21-0.34 156
No application when being tired 68.0 0.19 0.13-0.29 153
No drinking at any time of work 74.3 0.29 0.27-0.39 157
No application when sweating much 739 0.33 0.27-0.35 153
Changing clothes right after application 76.5 0.38 0.37-0.43 162
Washing body right after application 76.4 0.31 0.21-0.37 163
Application in the opposite direction of wind 73.7 0.33 0.27-0.39 147
Taking a rest often 70.3 0.32 0.25-0.38 149
Taking PPEs when repairing application equipment 739 0.37 0.29-0.47 148

PPEs : personal protective equipments, ICC: intralclass correlation coefficient, Cl: confidence interval.
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Table 4. Reliability of responses on individual
pesticides appication between the first and second
questionnaires

Percent

Common name agree- Kappg 95% Cl Nq. of
statistic subjects
ment
Mancozeb 86.3 0.64 0.52-0.76 67
Iprobenfos 88.8 0.62 0.48-0.76 48
Imidacloprid 85.4 0.40 0.22-0.57 44
Carbofuran 86.4 0.47 0.30-0.64 44
Fenitrothion 92.7 0.71 0.58-0.85 38
Paraquat dichloride 87.8 0.42 0.23-0.61 37
Butachlor 89.9 0.53 0.35-0.71 35
Deltamethrin 90.7 0.54 0.36-0.73 33
Cartab hydrochloride 86.8 0.21 0.01-0.40 32
Benfuracarb 90.7 0.41 0.19-0.62 27
Dichlorvos 92.2 0.51 0.31-0.72 26
Iprodione 95.1 0.68 0.50-0.87 22
Tricyclazole 95.6 0.70 0.52-0.89 21
Acetamiprid 93.2 0.43 0.18-0.67 20
Cypermethrin 93.2 0.43 0.19-0.67 20
Alachlor 92.2 0.30 0.05-0.55 20

Cl: confidence interval.
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