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ABSTRACT

The present study was conducted to evaluate the relation between pesticide exposure and
safety management levels of farmers by farming type in South Korea. This study is carried
out based on data obtained from the 15 Korean farmers’ occupational disease and injury
survey (KFODIS) in 2013. In terms of pesticide exposure, measured using the number
of cultivated pesticides, the number of pesticide application per year, and the time of spraying
per day, values obtained were higher or similar in males than in females. On the other
hand, pesticide exposure was statistically higher in rice fields and dry field farming. Effort
score of following safety rules in spraying pesticide by farming type were measured for
most items, and the score of wearing PPE (personal protective equipment) differed among
men and women. For pesticide exposure levels and safety management levels, the greater
pesticide exposure levels in men resulted in lower effort scores of keeping safety rules
in rice fields and dry field farming such as wearing PPE. This is similar in the case of
women wherein the effort score of adhering to safety rules and the score of wearing PPE
were also low. In conclusion, the farmers in the rice and dry field farming show low safety
management level compared with farmers in paddy field farming. Therefore, farmers should
be educated about the necessity of wearing protective equipment to prevent pesticide
poisoning. Results of the study can be used in formulating policy and business direction
to prevent health impairment caused by pesticide exposure to farmers.
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Table 1. The general characteristics of subjects

Men Women
(n=11,026, n(%)) (n=5,610, n(%))

Age
<50 896 (8.1 263 (4.7
50-59 2,176 (19.7) 1,047 (187
60-69 3,241 (29.4) 1,754 (31.3)
70-79 3,629 (3290 1,964 (35.0)
> 80 1,084 (9.8 582 (10.4)
Total years farming (years)
<20 2,010 (18.2) 690 (12.3)
20-29 953 (8.6 389 (6.9
30-39 1,752 (15.9) 904 (16.1)
40-50 2,124 (19.3) 1,258 (22.4)
> 50 4,187 (38.0) 2369 (42.2)
Income (10,000 won/year)
< 2,000 7,954 (72.1) 4,468 (79.6)
2,000-5,000 2,149 (19.5) 808 (14.4)
> 5,000 923 (84 334 (6.0
Farming type
Rice farming 6,284 (57.0) 2,751 (49.0)

Dry fields farming 7,130 (64.7) 3,879 (69.1)
Orchard farming 1,380 (125 651 (11.6)
Greenhouse farming 760 (6.9 351 (6.3)

Farming type was duplication
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Table 2. Statistics of pesticide exposure by farming type

Men ‘Women Pvalue
(Mean + SE) (Mean + SE)

Rice farming

Area of farm land (ha) 1.59 £+ 0.04 1.42 = 0.05 <0.001
Application number of pesticide a year (number) 2.72 + 0.04 2.80 + 0.06 0.064
Hours of spraying pesticide a day (hours) 3.31 £ 0.03 3.17 £ 0.05 0.040
(Number) X (Hours) 9.23 + 0.22 9.13 £ 0.28 0.593
Exposure levels of pesticide 15.13 + 0.67 1691 = 0.73 <0.001
Dry fields farming

Area of farm land (ha) 0.65 + 0.04 0.46 + 0.02 <0.001
Application number of pesticide a year (number) 10.62 £ 0.13 10.97 + 0.18 0.062
Hours of spraying pesticide a day (hours) 2.16 £ 0.02 2.01 £ 0.03 <0.001
(Number) % (Hours) 21.73 £ 0.41 21.21 = 0.54 0.571
Exposure levels of pesticide 89.62 + 2.26 1043 + 2.99 <0.001
Orchard farming

Area of farm land (ha) 0.96 £+ 0.06 0.86 = 0.11 <0.001
Application number of pesticide a year (number) 9.76 + 0.18 9.17 + 0.26 0.031
Hours of spraying pesticide a day (hours) 3.37 + 0.07 324 + 0.10 0.178
(Number) X (Hours) 3422 + 1.01 30.80 + 1.40 0.021
Exposure levels of pesticide 7495 + 6.55 79.27 £ 591 0.343
Greenhouse farming

Area of farm land (ha) 0.54 £ 0.03 0.52 £ 0.05 0.595
Application number of pesticide a year (number) 11.40 £ 0.43 11.19 £ 0.62 0.886
Hours of spraying pesticide a day (hours) 1.90 = 0.06 1.86 = 0.08 0.999
(Number) % (Hours) 2196 = 1.23 20.17 + 1.28 0.914
Exposure levels of pesticide 98.23 + 9.43 106.1 + 15.34 0.751

*

Exposure levels of pesticide = (Application number of pesticide a year * Hours of spraying pesticide a day) / Area

of farm land (ha)

2, BVAe] 208 g AT dobAth Lee et o8 A0 AZEL 2 48U BET g §
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AAE WAel ws) F2 el J9Be 9 5 o xe o] HaT 48 2 olhAE A
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You(2006)9] AT TS} o] 5ok FHo iR A ol 9= AOE Holvd, o]o] mE BET H5o
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Table 3. Effort score of keeping safety rules by farming type

Men ‘Women
Rice Dry fields Orchard Greenhouse Rice Dry fields Orchard Greenhouse
farming farming farming farming P—value farming farming farming farming P-value
(Mean + SD) (Mean + SD) (Mean * SD) (Mean * SD) (Mean + SD) (Mean + SD) (Mean + SD) (Mean & SD)
Low—toxicity pesticide 2,18 + 1.06 220 + 1.06 232 + 096 238 + 0.98 <0.001 220 + 1.05 218 + 1.07 224 + 1.01 246 + 091 <0.001
Reading labels or manuals 242 + 092 244 + 091 254 + 081 262 + 0.77 <0.001 242 + 092 240 + 094 247 + 087 265 + 0.75 <0.001
Changing clothes after spraying ~ 2.49 + 090 2.51 + 090 2.66 + 0.71 2.52 + 0.91 <0.001 2.53 + 087 251 + 089 271 + 068 261 + 080 <0.001

No drinking or smoking during

oraying 232 + 1.03 236 + 1.02 249 + 0.90 240 + 1.00 <0.001 246 + 096 247 + 097 250 + 095 2.63 + 0.80 0.022
Rei‘gcge;ﬁiis(fpllcatlon number 5 g 4 104 222 + 104 223 £ 102 228 £ 100 0.075 221 + 1.03 219 + 1.05 2.15 + 1.04 237 + 094 0.008
Spraying back against wind 233 + 099 238 + 097 243 + 092 242 + 0.97 <0.001 237 + 096 236 + 097 243 + 092 253 + 0.84  0.006
Sum-score 13.90 + 4.6 1410 + 45 1470 + 40 1460 + 43 <0.001 1420 + 46 1410 + 47 1450 + 42 1530 + 3.7 <0.001

Table 4. Score of wearing PPE by farming type

Men Women

Rice Dry fields Orchard Greenhouse Rice Dry fields Orchard Greenhouse
farming farming farming farming P-value farming farming farming farming P-value

(Mean & SD) (Mean + SD) (Mean & SD) (Mean + SD) (Mean + SD) (Mean + SD) (Mean + SD) (Mean + SD)
Clothing (top) 1.24 + 1.37 108 + 1.34 173 + 1.38  1.05 + 1.32 <0.001 1.08 + 1.33 091 + 1.28 143 + 139 088 + 1.26 <0.001
Clothing (bottorm) 1.25 + 1.37 109 + 1.35 L71 + 1.38  1.04 + 1.32 <0.001 1.09 + 1.34 092 + 1.28 140 + 1.39 0.87 + 1.26  <0.001
Hat .31 + 140 120 + 1.39 1.83 + 1.38 1.05 + 1.35 <0.001 1.26 + 1.39 116 + 1.37 164 + 1.39 101 + 1.31  <0.001
Mask L.74 + 138 168 + 140 225 + 121 177 + 1.39 <0.001 .66 + 1,39 153 + 140 2.08 + 1.28 1.62 + 1.40 <0.001
Goggles 0.62 + 1.13 056 + 1.09 0.80 + 1.25 0.48 + 1.02 <0.001 0.53 + 1.05 047 + 1.00 0.74 + 1.22 036 + 0.89  <0.001
Gloves 1.84 + 136 1.84 + 1.37 2,12 + 1.28 174 + 1.39 <0.001 1.90 + 1.35 1.85 + 1.36 206 + 1.30 1.78 + 1.39 0.002
Rubber boots 246 + 1.07 245 + 1.08 257 + 096 231 + 1.18 <0.001 243 + 1.08 231 + 1.17 254 + 099 229 + 1.19 <0.001
Sum-score 10.50 + 6.5 9.90 + 6.3 13.0 + 6.3 9.40 + 6.2 <0.001 990 + 6.3 920 + 6.3 1190 + 6.3 8.80 + 6.0 <0.001

Abbreviations: PPE, personal protective equipment
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Table 5. Effort score of keeping

safety rules and score of wearing PPE associated with exposure levels of pesticide by farming type

Men ‘Women
Unadjusted Adjusted Unadjusted Adjusted

Estimate Si-E Prvaule Estimate 5+ E el Estimate S-E Prvaule Estimate S-E P il
Effort score of keeping safety rules
Rice farming -0.139 0.047 0.003 -0.121 0.047 0.011 -0.082 0.068 0.228 -0.015 0.070 0.826
Dry fields farming -0.210 0.039 <0.001  -0.187 0.039 <0.001 -0.223 0.056 €0.001  -0.140 0.057 0.014
Orchard farming 0.010 0.093 0.913 0.055 0.094 0.555 -0.116 0.135 0.392 -0.059 0.137 0.663
Greenhouse farming -0.061 0.111 0.583  -0.071 0.112 0.523 -0.176 0.134 0.188  -0.151 0.137 0.269
Score of wearing PPE
Rice farming -0.070 0.066 0.288  -0.017 0.066 0.798 -0.140 0.094 0.138  —0.060 0.096 0.530
Dry fields farming -0.442 0.054 <0.001 -0.396 0.055 <0.001 -0.341 0.076 <0.001 -0.260 0.077 <0.001
Orchard farming 0.085 0.145 0.556 0.169 0.146 0.249 -0.167 0.203 0411  -0.047 0.207 0.822
Greenhouse farming -0.327 0.162 0.043 -0.317 0.163 0.051 -0.243 0.217 0.263 -0.225 0.222 0.313

Abbreviations: PPE, personal protective equipment

P-value for log—transformed data and adjusted for age and total years farming

il
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