
CHAPTER IV

R E S E A R C H  R E S U LT S

T h is  r e s e a rc h  w a s  a  c r o s s - s e c t io n a l  a n a ly t ic a l  s tu d y , w h ic h  c h a r a c te r iz e d  

p e s t ic id e  u s e  a n d  o th e r  f a c to r s , a n d  e v a lu a te d  th e i r  r e la t io n s h ip s  to  s y m p to m s  o f  r ic e  

f a rm e rs . T h e r e  w e re  4 2 0  s u b je c ts ,  a ll o f  w h o m  l iv e d  in  K o n g k r a i la t  D is tr ic t ,  

S u k h o th a i  P ro v in c e . R e s u lts  a re  p re s e n te d  in  3 p a r ts  a s  f o l lo w s :

S e c t io n  4 .1 : D e s c r ip t iv e  in fo rm a tio n  o n  th e  f o l lo w in g  c h a r a c te r is t ic s :

- S o c io - d e m o g ra p h ic  fa c to r s  ( in d e p e n d e n t  v a r ia b le s ) :  g e n d e r ,  a g e , 

m a r i ta l  s ta tu s ,  e d u c a t io n  le v e l, m e m b e r  o f  h o u s e h o ld , f a m i ly ’ m o n th ly  in c o m e , y e a rs  

liv e d  in K o n g k r a i la t  d is t r ic t ,  a n d  e x p e r ie n c e  w ith  tr a in in g  in  s a fe  p e s t ic id e  u se ;

- P e s t ic id e  u se  fa c to rs  ( in d e p e n d e n t  v a r ia b le s ) :  f r e q u e n c y  o f  p e s t ic id e  

u se , c o n c e n t r a t io n  o f  p e s t ic id e  u s e d , d u ra t io n  o f  p e s t ic id e  u s e , m e th o d  o f  p e s t ic id e  u se , 

d u ra t io n  s in c e  m o s t  r e c e n t  e x p o s u re  to  p e s t ic id e s ,  s p e c i f ic  r o le  o f  p e s t ic id e  u s e , th e  

n u m b e r  o f  p e s t ic id e s  m ix e d  fo r  s p ra y in g , a n d  d u ra t io n  o f  w o rk in g  a s  r ic e  fa rm e r .

- P ra c t ic e  in s e l f -p ro te c t io n  ( in d e p e n d e n t  v a r ia b le s )  in c lu d in g  3 

s e p a ra te  p e r io d s  o n  d a y s  w h e n  u s in g  p e s t ic id e s  (w h i le  m ix in g  p e s t ic id e s  b e fo re  

a p p l ic a t io n ,  w h ile  a p p ly in g  p e s t ic id e s ,  a n d  a f te r  a p p ly in g  p e s t ic id e s ) ,  a n d  o n  d a y s  

w h e n  n o t u s in g  p e s t ic id e s ;

- H is to ry  o f  p e s t ic id e - r e la te d  s y m p to m s  ( d e p e n d e n t  v a r ia b le s )

S e c t io n  4 .2 : R e la t io n s h ip s  ( a s s o c ia t io n s )  b e tw e e n  s y m p to m s  a n d  in d e p e n d e n t

v a r ia b le s  l is te d  a b o v e .

S e c t io n  4 .3 : S y m p to m s  p e r s is t in g  a f te r  m o s t  r e c e n t  p e s t ic id e  u se .
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4.1 Descriptive information
4.1.1 Socio-demographic factors (independent variables)

T h e  p ro p o r t io n  o f  m a le  s u b je c ts  (5 9 .5 % )  w a s  s l ig h t ly  h ig h e r  th a n  th a t  o f  

f e m a le  s u b je c ts  a n d  m o s t  o f  r ic e  fa rm e rs  ( 7 7 .9 % )  w e r e  o ld e r  th a n  3 4  y e a rs  o f  ag e . 

T h e  a v e r a g e  a g e  w a s  4 2 .6 6  y e a rs  o ld . M o s t  s u b je c ts  (8 3 .1 % )  w e re  m a r r ie d , a n d  m o s t 

o f  th e m  (8 1 .0 % )  h a d  e d u c a t io n  le v e l a t p r im a ry  s c h o o l .  M o s t  s u b je c ts  ( 8 8 .3 % )  h a d  

h o u s e h o ld  s iz e  a t  le a s t  th re e  p e rs o n s , a n d  a v e ra g e  o f  3 .8 1  p e r s o n s . M o s t s u b je c ts  

( 7 3 .8 % )  h a d  f a m i ly ’ m o n th ly  in c o m e  e q u a l o r  le s s  th a n  1 0 ,0 0 0  b a h t  o r  le s s , a v e r a g e  at 

8 ,7 8 2 .1 0  b a h t ,  a n d  m o s t  ( 8 3 .7 % )  h a d  l iv e d  in  K o n g k r a i la t  d i s t r i c t  m o re  th a n  tw e n ty -  

f iv e  y e a rs . M o s t  o f  r ic e  f a rm e rs  ( 7 7 .1 % )  h a d  n e v e r  b e e n  t r a in e d  in  a p p l ic a t io n  o f  

p e s t ic id e s  b y  a  g o v e r n m e n t  a g e n c y . M o s t (9 6 .4 % )  u s e d  in s e c t ic id e s ,  a n d  m o s t o f  

th e m  ( 9 7 .4 % )  d id  n o t p la n t  c ro p s  in  a d d it io n  to  r ic e . M o s t  ( 9 4 .5 % )  u s e d  p e s t ic id e s  in 

th e  m o rn in g . S o c io - d e m o g ra p h ic  c h a r a c te r is t ic s  a re  s u m m a r iz e d  in  T a b le  7 . A g e  w as  

h ig h ly  c o r r e la te d  w ith  d u ra t io n  o f  re s id e n c e  in K o n g k r a i la t  ( r  =  0 .8 1 6 ,  p < 0 .0 0 1 ) ,  so  

th e  la t te r  w a s  n o t s p e c i f ic a l ly  a n a ly z e d  in  r e la tio n  to  d e p e n d e n t  v a r ia b le s .
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Table 7: Number and percentage of subjects by socio-demographic characteristics
(ท = 420)

Demographic characteristics Number Percentage

Gender

M a le 2 5 0 5 9 .5
F e m a le 170 4 0 .5

Age group (years)

< 3 4 9 3 2 2 .1

3 5 - 4 4 133 3 1 .7
4 5 - 5 4 120 2 8 .6
> 5 5 7 4 17 .6

X -  4 2 .6 6 ,  S D .=  1 2 .1 5 , M in im u m  =  15, M a x im u m  =  7 3
M arita l status

S in g le 5 4 12 .9
M a r r ie d 3 4 9 83 .1
D iv o rc e d /s e p a r a te d /w id o w e d 17 4 .0

Education level

I l l i te r a te  o r  p r im a r y  s c h o o l 3 4 0 8 1 .0
S e c o n d a r y  s c h o o l  (g ra d e  7 -  10) 4 5 10 .7
H ig h  s c h o o l /M o r e  th a n  h ig h  s c h o o l 35 8 .3

Household size (persons)

1 -  2 p e r s o n s 4 9 11 .7
3 p e r s o n s 141 3 3 .6
4  p e r s o n s 138 3 2 .9
5 - 1 0  p e r s o n s 9 2 2 1 .9

X =  3 .8 1 , S D .=  1 .3 1 , M in im u m  =  1, M a x im u m  =  10
Fam ily monthly income (Baht)

<  5 ,0 0 0  b a h t 190 4 5 .2

5 ,0 0 1  -  1 0 ,0 0 0  b a h t 120 2 8 .6
> 1 0 ,0 0 0  b a h t 1 10 2 6 .2

~x = 8 ,7 8 2 .1 0 , S D .=  7 ,3 5 6 .7 7 . M in im u m  = 1 ,2 5 0 , M a x im u m =  6 0 ,0 0 0
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Table 7: Number and percentage of subjects by demographic characteristics (ท = 420)
( c o n t in u e d )

Demographic characteristics Num ber Percentage

Years lived in Kongkra ila t D istrict

1 -  2 5  y e a rs 6 9 1 6 .4
2 6  -  4 0  y e a rs 138 3 2 .9
4 1 - 7 2  y e a rs 2 1 3 5 0 .7

X =  4 0 .2 1 , S D .=  1 3 .3 5 , M in im u m  =  2, M a x im u m  =  7 2
Ever been trained in safe pesticide use

N e v e r 3 2 4 7 7 .1
E v e r 9 6 2 2 .9

Time of day generally use (May answer more than one, thus adds to >420)

0 6 .0 0  a m  -  0 9 .0 0  a m 3 9 7 9 4 .5
0 9 .0 1  a m  -  0 4 .0 0  p m 18 4 .3
0 4 .0 1  p m  -  0 6 .0 0  p m 118 2 8 .1

T a b le  8 s u m m a r iz e s  s m o k in g  a n d  d r in k in g  b y  g e n d e r .  F ro m  ta b le  8 , it w a s  

s h o w n  th a t  fo r ty  p e r c e n ta g e s  o f  m a le  s u b je c ts  w e re  s m o k in g .  A ll b u t 2  s m o k e r s  w e re  

m a le s . M o s t  s u b je c ts  (6 4 .9 % )  d id  n o t d r in k . T h e  g r e a t  m a jo r i ty  o f  d r in k e r s  w e re  

m a le s .

R e g a rd in g  s u b je c ts ' m e d ic a l h is to r ie s , 3 5 8  s u b je c ts  (8 5 .2 % )  h a d  n e v e r  b e e n  

d ia g n o s e d  w ith  q u e r ie d  i l ln e s s e s ;  h o w e v e r , 21 s u b je c ts  ( 5 .0 % )  h a d  h y p e r te n s io n ,  a n d  

12 s u b je c ts  ( 2 .8 % )  h a d  th y ro id  d is e a s e . T h e s e  n u m b e r s  w e r e  c o n s id e r e d  to o  s m a ll  to  

a l lo w  m e a n in g f u l  a n a ly s is  o f  m e d ic a l h is to ry  in r e la t io n  to  o th e r  in d e p e n d e n t  o r

d e p e n d e n t  v a r ia b le s .
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Table 8: Number and percentage of subjects by smoking and drinking (ท = 420)

Item
No Yes

N Percentage N Percentage

Smoking

M a le  (ท= 2 5 0 ) 148 5 9 .2 10 2 4 0 .8
F e m a le  (ท= 1 7 0 ) 168 9 8 .8 2 1.2

D rink ing

M a le  (ท= 2 5 0 ) 112 4 4 .8 138 5 5 .2
F e m a le  ( n = 1 7 0 ) 16 0 9 4 .1 10 5 .9

4.1.2 Pesticide use factors

R e g a rd in g  to  p e s t ic id e  u s e  f a c to rs , M o s t  o f  s u b je c ts  (7 5 .7 % )  h a d  w o rk  as 

r ic e  f a r m e r  m o re  th a n  te n  y e a r s ,  a n d  m o s t  o f  th e m  (7 5 .0 % )  h a d  u s e d  p e s t ic id e  a s  r ic e  

f a rm e r  e q u a l  o r  m o re  th a n  te n  y e a rs  o r  m o re . H o w e v e r ,  f o r  a v e r a g e  t im e  b e tw e e n  

w o rk in g  a s  r ic e  f a rm e r  (2 3 .8 5  y e a rs )  a n d  u s in g  p e s t ic id e  (1 4 .7 5  y e a r s )  w e r e  d if f e re n t .  

M o s t  o f  s u b je c ts  (7 2 .9 % )  u s e d  p e s t ic id e s  m o re  th a n  s e v e n  d a y s  in  th e  la s t  y e a r , w ith  

a n  a v e r a g e  o f  1 2 .8 0  d a y s . A ll o f  s u b je c ts  re a d  la b e l b e f o r e  u s in g  p e s t ic id e ,  a n d  m o s t 

o f  th e m  u s e d  p e s t ic id e s  a m o u n t  o f  a s  r e c o m m e n d e d . D u r a t io n  o f  e a c h  s p r a y in g  w a s  

3 .4 3  h o u r s  o n  a v e ra g e . M o s t  o f  s u b je c ts  ( 8 5 .7 % )  h a d  d u r a t io n  s in c e  m o s t  r e c e n t 

e x p o s e  to  p e s t ic id e  m o re  th a n  s e v e n  d a y s , a v e r a g e  4 3 .6 4  d a y s ,  a n d  th e  m a in  m e th o d  

th a t th e y  u s e d  w a s  s p ra y in g . M o s t o f  s u b je c ts  ( 8 3 .6 % )  m ix e d  3 o r  m o re  k in d s  o f  

p e s t ic id e s ,  a n d  m o s t  o f  th e m  (6 6 .0 % )  h a d  d u ty  in  h a n d l in g  b o th  m ix in g  a n d  a p p ly in g .

T h e s e  c h a r a c te r i s t ic s  a re  s u m m a r iz e d  in  ta b le  9.
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Table 9: Number and percentage of subjects by pesticide use factors (ท = 420)
Pesticide use factors Num ber Percentage

Duration  o f work ing as rice farm er (year)

1 - 1 0  years 102 24.3
1 1 - 2 0  years 87 20.7
2 1 - 3 0  years 107 25.5
3 1 - 6 0  years 124 29.5

X = 23.85, SD.= 13.50, Minimum -  1, Maximum = 60
Duration of using pesticide as rice farm er (year)

1 -  9 years 105 25.0
1 0 - 1 9  years 191 45.5
20 -  54 years 124 29.5

X  = 14.75, SD.= 10.11, Minimum = 1, Maximum = 54
Frequency o f pesticide use in the last year (day)

1 - 7  days 114 27.1
8 - 1 4  days 210 50.0
15 -  85 days 96 22.9

X = 12.80, SD.= 11.69, Minimum = 2, Maximum = 85
Concentration of pesticide used

Less than/same as recommended 334 79.5
More than recommended 86 20.5

Duration of each pesticide spraying (hours)

1 -  2 hrs 107 25.5
3 hrs 136 32.4
4 hrs 104 24.8
5 - 1 0  hrs 73 17.4

X = 3.43, SD.= 1.43, Minimum = 1, Maximum = 10
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Table 9: Number and percentage of subjects by pesticide use factors (ท = 420),
(continued)

Pesticide use factors Num ber Percentage

Duration since most recent expose to pesticide (days)

1 -  7 days 60 14.3
8 - 3 0  days 203 48.3
31 -  180 days 155 36.9
181 -2 4 0  days 2 0.5

X  = 43.68, SD.= 43.65, Minimum = 1, Maximum = 240
Method of pesticide use

Spraying 192 45.7
Spraying and scattering 228 54.3

The number of pesticides mixed for spraying

Only one or two kinds 69 16.4
Three kinds or more 351 83.6

Duty in handling pesticides

Mixing pesticides only 64 15.2
Applying pesticides only 41 9.8
Both mixing and applying pesticides 277 66.0
Any other responsibility 38 9.0

4.1.3 Practice in self-protection

Scores were developed for each of the 4 aspects of self-protective 

behavior described above (3.5.3). Then, for each aspect separately, the median score 

was used to divide the subjects into 2 groups with high and low scores. (Higher score 

means better self-protection.) Seventy-nine percent of the subjects had high score 

level while mixing (before applying) pesticide with total possible scores 15, and 

median scores 12, and 61.7 percent of them had high score level while applying
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pesticides with total scores 36 and median scores 25. Most of subjects (92.1%) had 

high score level after use pesticides with total possible scores 18, median scores 18, 
and most of them (79.3%) had high score level on day not using pesticides with total 
scores 18 and median scores 17. Total score for all self-protection behaviors 

combined was high in 54.0% of subjects, and the median was 73 from the maximum 

possible score of 87. Results for self-protective behavior scores are summarized in 

Table 10.

Table 10: Number and percentage of the subjects by self- protection behaviors in
pesticide use (ท = 420)

Self- protection behaviors Num ber Percentage

Days when using pesticides

W h ile  m ixing pesticides (Maximum possible score = 1 5 )
High (score 12 -  15) 332 79.0
Low (score 5 - 1 1 ) 88 21.0

Median = 12, Minimum = 5, Maximum = 15
W hile  apply ing  pesticides ( Maximum possible score = 36)

High (score 25 -  34) 259 6 1 .7
Low (score 11 -  24) 161 3 8 .3

Median = 25, Minimum = 1 1 , Maximum = 34
A fte r apply ing  pesticides (Maximum possible score = 1 8 )

High (score 18) 387 92 .1
Low (score 13 -  17) 33 7 .9

Median ะะะะ 18, Minimum = 13, Maximum = 18
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Table 10: Number and percentage of the subjects by self- protection behaviors in
pesticide use (ท = 420) (continued).

Self- protection behaviors Num ber Percentage

Days when not using pesticides (Maximum possible score = 18)
High (score 18) 333 79.3

Low (score 1 1 -1 7 ) 87 20.7
Median = 18, Min = 11, Max = 18
Total self-protection ( Maximum possible score = 87)

High (score 73 -  85) 227 54.0
Low (score 54 -  72) 193 46.0

Median = 73, Minimum = 54, Maximum == 85

4.1.4 Symptom history (dependent variables)

A total of 32 symptoms was considered as dependent variables. These 

were organized into the following 6 categories: neuromuscular, eye, respiratory, 
digestive, and skin/nail symptoms, and symptoms of any organ system. Responses 

regarding individual symptoms are given in Table 11. The major neuromuscular 

symptoms that subjects had during or within 24 hours of pesticide use were 

exhaustion (35.0%). Major eye symptoms were burning-stinging-itchy eyes (10.0%), 
respiratory symptoms were dry throat (28.8%), digestive symptoms were nausea 

(8.6%), and skin/nails were itchy skin (10.0%). In part of symptoms that they had 

within last year, neuromuscular symptoms were exhausted (38.1%). dizziness (36.7%). 
sweating (31.7%), muscle weakness (20.2%), eye symptoms were burning-stinging- 
itchy eyes (12.6%), respiratory symptoms were dry throat (32.1%), digestive 

symptoms were nausea (15.5%), and skin/nails were itchy skin (19.3%).
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Table 11: Number and percentage of the subjects by history of symptoms.
D uring  or W ith in  W ith in  W ith in  W ith in

w ith in  last last last last
Symptoms 24 hrs_________year________ 6 month_______ month________ week

N % N % N % N % N %

Neurom uscu lar

Dizziness 108 25.7 154 36.7 112 26.7 58 13.8 24 5.7

Headache 67 16.0 132 31.4 89 21.2 43 10.2 16 3.8

Twitching eyelids 7 1.7 13 3.1 9 2.1 4 1.0 1 0.2

Blurred vision 36 8.6 45 10.7 30 7.1 16 3.8 10 2.4

Insomnia 19 4.53 34 8.1 19 4.5 8 1.9 6 1.4

Staggering gait 10 2.4 14 3.3 10 2.4 5 1.2 2 0.5

Seizure 13 3.1 30 7.1 17 4.0 7 1.7 1 0.2

Shaky heart 
(irregular rhythm)

58 13.8 73 17.4 52 12.4 24 5.7 7 1.7

Exhausted 147 35.0 160 38.1 137 32.6 71 16.9 22 5.2

Sweating 124 29.5 133 31.7 102 24.3 47 11.2 15 3.6

Muscle weakness 76 18.1 85 20.2 65 15.5 19 4.5 11 2.6

Tremor 16 3.8 20 4.8 16 3.8 6 1.4 4 1.0

Muscle cramps 10 2.4 28 6.7 11 2.6 4 1.0 2 0.5

Excessive
salivation

5 1.2 7 1.2 2 0.5 0 0.0 0 0.5

Numbness 15 3.6 28 6.7 10 2.4 6 1.4 3 0.7

Eves

Burning- 
Stinging- Itchy

42 10.0 53 12.6 33 7.9 16 3.8 7 1.7

eyes
Red eyes 19 4.5 26 6.2 16 3.8 10 2.4 4 1.0

Excessive tearing 23 5.5 32 7.6 20 4.8 8 1.9 1 0.2
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Table 11: Number and percentage of the subjects by history of symptoms (ท = 420)
(continued)

Symptoms

D uring  or 
w ith in 
24 hrs

W ith in
last
year

W ith in
last

6 month

W ith in
last

month

W ith in
last

week

N % N % N % N % N %

Respiratory

Burning nose 36 8.6 61 14.5 31 7.4 16 3.8 8 1.9

Nose bleed 0 0.0 1 0.2 1 0.2 0 0.0 0 0.0

Runny nose 15 3.6 53 12.6 27 6.4 9 2.1 1 0.2

Dry throat 121 28.8 135 32.1 99 23.6 44 10.5 12 2.9

Sore throat 19 4.5 71 16.9 34 8.1 16 3.8 4 1.0

Cough 18 4.3 78 18.6 49 11.7 18 4.3 3 0.7

Chest pain 11 2.6 18 4.3 11 2.6 5 1.2 3 0.7
(tightness burning )
Wheezing 4 1.0 9 2.1 4 1.0 4 1.0 2 0.5

Digestive

Nausea 36 8.6 65 15.5 33 7.9 13 3.1 5 1.2

Diarrhea 5 1.2 42 10.0 10 2.4 5 1.2 0 0.0

Stomach cramps 3 0.7 10 2.4 2 0.5 1 0.2 1 0.2

Skin/nails
Skin rash 30 7.1 55 33.1 30 7.1 18 4.3 10 2.4

Itchy skin 42 10.0 81 19.3 40 9.5 19 4.5 9 2.1

Malformed- 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
discolored-loss of 
nails
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Table 12 gives histories of symptoms of the organ systems. Most 
subjects (52.9%) had neuromuscular symptoms during or within 24 hours after use 

pesticides, and 60.2 percent of them had any symptoms during or within 24 hours 

after use pesticides. Most of subjects had neuromuscular symptoms within last year 

(62.9%), last six month (52.6%), last month (30.5%), and last week (11.7%).

Table 12: Number and percentage of the subjects with symptoms of organ systems 

(ท = 420)

During or W ith in W ith in W ith in W ith in

w ith in last last last last
Symptoms 24 hrs year 6 month month week

N % N % N % N % N %
Neuromuscular 222 52.9 264 62.9 221 52.6 128 30.5 49 11.7
Respiratory 142 33.8 176 41.9 144 34.3 75 17.9 23 5.5
Digestive 43 10.2 87 20.7 42 10.0 19 4.5 5 1.2
Eyes 61 14.5 78 18.6 51 12.1 26 6.2 11 2.6
Skin/nails 49 11.7 92 21.9 49 11.7 26 6.2 11 2.6
Any system 253 60.2 280 66.7 249 59.3 142 33.8 52 12.4

4.2 Relationship between independent and dependent variables.

4.2.1 Relationship between socio-demographic factors and history of 

symptoms

Gender had no significant relationship with pesticide-related symptoms 

when using Chi-square test (p > 0.10). as shown in table 13.
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Table 13: Relationships between gender and pesticide-related symptoms.
Gender

Symptoms M ale (ทะ=250) Female (ท:=170) X 2 P-value

N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 134 53.6 88 51.8 0.14 0.712
Respiratory 78 31.2 64 37.6 1.80 0.170
Digestive 23 9.2 20 11.8 0.72 0.395
Eye 37 14.8 24 14.1 0.04 0.846
Skin/nails 26 10.4 23 13.5 0.96 0.327
Any system 149 59.6 104 61.2 0.11 0.746

Ever w ith in  the last vear

Neuromuscular 160 64.0 104 61.2 0.35 0.557
Respiratory 100 40.0 76 44.7 0.92 0.337
Digestive 48 19.2 39 22.9 0.86 0.353
Eye 44 17.6 34 20.0 0.39 0.535
Skin/nails 56 22.4 36 21.2 0.09 0.766
Any system 169 67.6 111 65.3 0.24 0.623

Table 14 shows that the highest symptom rates were usually found in 

age 35-44 years. Age had significant relationship with any system ever during or < 24 

hours after pesticide use (p = 0.004).
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Table 14: Relationship between age and pesticide-related symptoms.
Age

Symptoms 15-34

(ท=93)
35-44

(ท=133)
45-54

(ท=120)
55-73

(ท=74) X 2 P-value

N % N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 41 44.1 81 60.9 65 54.2 35 47.3 7.33 0.062
Respiratory 25 26.9 51 38.3 42 35.0 24 32.4 3.36 0.340
Digestive 8 8.6 20 15.0 10 8.3 5 6.8 5.05 0.168
Eyes 17 18.3 19 14.3 17 14.2 18 10.8 1.90 0.594
Skin/nails 9 9.7 17 12.8 17 14.2 6 8.1 2.16 0.541
Any system 43 46.2 91 68.4 78 65.0 41 55.4 13.19 0.004*
Ever w ith in  the last year

Neuromuscular 55 59.1 91 68.4 76 63.3 42 56.8 3.51 0.320
Respiratory 32 34.4 63 47.4 53 44.2 28 37.8 4.53 0.209
Digestive 18 19.4 30 26.6 27 22.5 12 16.2 1.52 0.677
Eyes 24 25.8 23 17.3 22 18.3 9 12.2 3.38 0.146
Skin/nails 17 18.3 33 24.8 29 24.2 13 17.6 2.54 0.467
Any system 56 60.2 97 72.9 84 70.0 43 58.1 7.13 0.068

The highest percentage of symptoms that found in marital status was
married. Regarding to relationship between marital status and pesticide-related 

symptoms, marital status had significant relationship with ever during or < 24 hours 

after pesticide use with neuromuscular (p < 0.001), respiratory (p = 0.001), eyes 

(p = 0.025), and any system (p < 0.001) and ever within last year had significant with 

neuromuscular (p = 0.007), respiratory (p = 0.003), skin/nails (p = 0.018), and any
system (p < 0.001), in Table 15.
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Table 15: Relationship between marital status and pesticide-related symptoms.
M arita l status

Symptoms Divorced/

Single M arried Separated/

W idowed
X 2 P-value

(ท=54) (ท=394) (ท=:17)

N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 14 25.9 203 58.2 5 29.4 23.46 <0.001*
Respiratory 6 11.1 131 37.5 5 29.4 14.75 0.001*
Digestive 2 3.7 4 11.7 0 0.0 5.3 l a 0.070
Eyes 2 3.7 58 16.6 1 5.9 7.35b 0.025*
Skin/nails 1 1.9 46 13.2 2 11.8 5.82c 0.054
Any system 15 27.8 231 66.2 7 41.2 31.49 <0.001*
Ever w ith in  the last vear

Neuromuscular 25 46.3 231 66.2 8 47.1 9.82 0.007*
Respiratory 12 22.2 159 45.6 5 29.4 11.60 0.003*
Digestive 7 13.0 77 22.1 3 17.6 2.46d 0.292
Eyes 5 9.3 72 20.6 1 5.9 5.89c 0.053
Skin/ ท ails 4 7.4 85 24.4 3 17.6 8.04 0.018*
Any system 25 46.3 247 70.8 8 47.1 15.67 <0.001*
a 1 cell (16.7%) have expected count less than 5.The minimum expected count is 1.74. 
b 1 cell (16.7%) have expected count less than 5.The minimum expected count is 2.47. 
c 1 cell (16.7%) have expected count less than 5.The minimum expected count is 1.98. 
d 1 cell (16.7%) have expected count less than 5.The minimum expected count is 3.52. 
e 1 cell (16.7%) have expected count less than 5.The minimum expected count is 3.16.
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T a b le  16 s h o w s  th a t  s y m p to m s  w e re  g e n e ra l ly  lo w e r  w ith  h ig h e r  

e d u c a t io n  le v e l ,  e s p e c ia l ly  fo r  s y m p to m s  d u r in g  th e  la s t  y e a r .  R e la t io n s h ip  b e tw e e n  

e d u c a t io n  le v e l a n d  p e s t ic id e - r e la te d  s y m p to m s , fo u n d  th a t  e d u c a t io n  le v e l h a d

s ig n if ic a n t  r e la t io n s h ip  w ith  s y m p to m s  e v e r  in  la s t  y e a r  in c lu d in g  n e u ro m u s c u la r  

(p  = 0.013) a n d  a n y  s y s te m  (p  = 0.049).
Table 16: R e la t io n s h ip  b e tw e e n  e d u c a tio n  le v e l a n d  p e s t ic id e - r e la te d  s y m p to m s .

Symptoms

Education level

P rim ary Secondary H igh  School

School School or more X 2 P-value

(ท=340) (ท=45) (ท=35)

N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 185 54.4 24 53.3 13 37.1 3.80 0.149
Respiratory 119 35.0 13 28.9 10 28.6 1.13 0.068
Digestive 36 10.6 4 8.9 3 8.6 0.24a 0.887
Eyes 53 15.6 4 8.9 4 11.4 1.73 0.421
Skin/nails 41 12.1 3 6.7 5 14.3 1.36b 0.503
Any system 209 61.5 27 60.0 17 48.6 2.21 0.332
Ever w ith in  the last year

Neuromuscular 213 62.6 35 77.8 16 45.7 8.70 0.013*
Respiratory 146 42.9 18 40.0 12 34.3 1.05 0.591
Digestive 74 21.8 10 22.2 3 8.6 3.43 0.180
Eyes 67 19.7 6 13.3 5 14.3 1.53 0.465
Skin/nails 75 22.1 10 22.2 7 20.0 0.08 0.960
Any system 225 66.2 36 80.0 19 54.3 6.05 0.049*
a 2 cells (33.3%) have expected count less than 5. The minimum expected count is 3.58. 
b 1 cell (16.7%) have expected count less than 5. The minimum expected count is 4.08.
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As shown in table 17 below, there was no consistent association of
household size with symptoms.
Table 17: Relationship between household size and pesticide-related symptoms.

Household size

Symptoms 1-2 3 4 5-10

persons persons persons persons X 2 P-value

(ท=49) (ท=141) (ท==138) (ท=92)

N % N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 25 51.0 76 53.9 72 52.2 49 53.3 0.16 0.984
Respiratory 15 30.6 50 35.5 48 34.8 29 31.5 0.67 0.880
Digestive 5 10.2 17 12.1 12 8.7 9 9.8 0.89 0.829
Eyes 11 22.4 24 17.0 12 8.7 14 15.2 6.99 0.072
Skin/nails 5 10.2 16 11.3 18 13.0 10 10.9 0.43 0.935
Any system 28 57.1 88 62.4 82 59.4 55 59.8 0.52 0.914
Ever w ith in  the last year

Neuromuscular 31 63.3 89 63.1 85 61.6 59 64.1 0.17 0.983
Respiratory 21 42.9 61 43.3 57 41.3 37 40.2 0.25 0.969
Digestive 11 22.4 30 21.3 28 20.3 18 19.6 0.21 0.977
Eyes 14 28.6 27 19.1 17 12.3 20 21.7 7.45 0.059
Skin/nails 12 24.5 25 17.7 34 24.6 21 22.8 2.28 0.517
Any system 32 65.3 94 66.7 92 66.7 62 67.4 0.06 0.996

Table 18 shows that symptom prevalence was generally inversely 

associated with income. Subjects who had low income had more symptoms than high 

income, and monthly income had significant relationship with symptoms ever during 

or < 24 hours after pesticide use with neuromuscular (p = 0.005), respiratory 

(p = 0.001), and any system (p = 0.001) and symptoms ever in last year with 

respiratory (p = 0.001), skin/nails (p < 0.001), and any system (p = 0.028).
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Table 18: Relationship between families’ monthly income and pesticide-related
symptoms.

Symptoms

Fam ily ’ monthly income

1,250 -5,000 

(n=190)

5,001 -10,000

(ท=120)

>10,000

(n=110)
X 2 P-value

N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 106 55.8 72 60.0 44 40.0 10.41 0.005*
Respiratory 83 43.7 30 25.0 29 26.4 15.16 0.001*
Digestive 21 11.1 13 10.8 9 8.2 0.69 0.708
Eyes 30 15.8 17 14.2 14 12.7 0.54 0.762
Skin/nails 30 15.8 11 9.2 8 7.3 5.92 0.052
Any system 121 63.7 83 69.2 49 44.5 16.25 0.001*
Ever w ith in  the last vear

Neuromuscular 126 66.3 77 64.2 61 55.5 3.64 0.162
Respiratory 104 54.7 35 29.2 37 33.6 23.94 0.001*
Digestive 48 25.3 18 15.0 21 19.1 4.96 0.084
Eyes 38 20.0 19 15.8 21 19.1 0.87 0.647
Skin/nails 60 31.6 17 14.2 15 13.6 18.991 <0.001*
Any system 133 70.0 85 70.8 62 56.4 7.14 0.028*

Table 19 shows that subjects who had never been trained in safe 

pesticide use generally had lower symptom rates than subjects who had been trained. 
This finding was somewhat unexpected, and was true especially for neuromuscular 

symptoms and for symptoms in any body system, which exhibited statistically 

significant or marginally significant associations with training. Conversely, the rate of 

eye symptoms in the last year was higher in subjects without training than in subjects
with training (p = 0.041 ).
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Table 19: Relationships between trained in safe pesticide use and pesticide-related
symptoms.

Trained in safe pesticide use

Symptoms N eve r(ท=324) Ever (ท=96) X2 P-value

N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 163 50.3 59 61.5 3.70 0.055
Respiratory 111 34.3 31 32.3 0.13 0.720
Digestive 29 9.0 14 14.6 2.56 0.110
Eye 51 15.7 10 10.4 1.69 0.193
Skin/nails 37 11.4 12 12.5 0.08 0.772
Any system 186 57.4 67 69.8 4.74 0.029*

Ever w ith in  the last vear

Neuromuscular 195 60.2 69 71.9 4.33 0.037*
Respiratory 141 43.5 35 36.5 1.51 0.218
Digestive 68 21.0 19 19.8 0.06 0.800
Eye 67 20.7 11 11.5 4.16 0.041*
Skin/nails 75 23.1 17 17.7 1.28 0.258
Any system 208 64.2 72 75.0 3.89 0.049*

4.2.2 Relationship between pesticide use factors and symptoms.

Table 20 shows that symptoms tended to be low when duration of using 

pesticide was low. Duration of using pesticides as rice farmer had significant 
relationship with symptoms ever during or < 24 hours after pesticide use including 

respiratory (p = 0.017), and any system (p = 0.026) and symptoms ever in last year 

including respiratory (p < 0.001), and skin/nails (p < 0.001).
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Table 20: Relationship between duration of using pesticides as rice farmer and
pesticide-related symptoms.

Duration o f using pesticides as rice farm er

X 2 P-value
Symptoms 1-9 years 

(ท=105)

10-19 years 

(n=191)

20-54 years 

(ท=124)

N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 48 45.7 104 54.5 70 56.5 2.99 0.225
Respiratory 27 25.7 78 40.8 37 29.8 8.16 0.017*
Digestive 10 9.5 18 9.4 15 12.1 0.66 0.718
Eyes 12 11.4 30 15.7 19 15.3 1.09 0.580
Skin/nails 11 10.5 28 14.7 10 8.1 3.37 0.186
Any system 52 49.5 119 62.3 82 66.1 7.17 0.026*
Ever w ith in  the last year

Neuromuscular 59 56.2 122 63.9 83 66.9 2.97 0.227
Respiratory 32 30.5 100 52.4 44 35.5 16.30 <0.001*
Digestive 15 14.3 46 24.1 26 21.0 3.97 0.138
Eyes 14 13.3 40 20.9 24 19.4 2.67 0.264
Skin/nails 14 13.3 59 30.9 19 15.3 16.66 <0.001*
Any system 62 59.0 129 67.5 89 71.8 4.26 0.119

Table 21 shows that percentage of symptoms was high when frequency 

of pesticide use in the last year was high. The number of days of pesticide use last 
year had significant relationship with symptoms ever during or < 24 hours after 

pesticide use including neuromuscular (p < 0.001), and any system (p < 0.001) and 

symptoms ever in last year including neuromuscular (p < 0.001), respiratory 

(p = 0.010), digestive (p = 0.003), skin/nails (p < 0.001), and any system (p < 0.001).
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Table 21: Relationship between frequency of pesticide use last year and pesticide-
related symptoms.

Frequency of pesticide use last year

X 2 P-value
Symptoms 1-7 days 

(n=114)

8-14 days 

(ท=210)

15-85 days 

(ท=96)

N % N % N %
Ever during  or <24 hours: after nesticide use

Neuromuscular 52 45.6 93 44.3 77 80.2 37.41 <0.001*
Respiratory 42 36.8 64 30.5 36 37.5 2.10 0.351
Digestive 8 7.0 22 10.5 13 13.5 2.44 0.295
Eyes 16 14.0 27 12.9 18 18.8 1.87 0.392
Skin/nails 14 12.3 19 9.0 16 16.7 3.77 0.152
Any system 63 55.3 107 51.0 83 86.5 36.29 <0.001*
Ever w ith in  the last vear

Neuromuscular 62 54.4 119 56.7 83 86.5 29.85 <0.001*
Respiratory 49 43.0 75 35.7 52 54.2 9.29 0.010*
Digestive 15 13.2 41 19.5 31 32.3 11.98 0.003*
Eyes 19 16.7 40 19.0 19 19.8 0.40 0.819
Skin/nails 21 18.4 34 16.2 37 38.5 20.35 <0.001*
Any system 68 59.6 125 59.5 87 90.6 32.14 <0.001*

T a b le  2 2  s h o w s  th a t  s u b je c ts  w h o  m ix e d  p e s t ic id e s  a t le s s  th a n  o r  s a m e  

a s  r e c o m m e n d e d  c o n c e n t r a t io n s  g e n e ra l ly  h a d  lo w e r  s y m p to m  ra te s  th a n  d id  th o s e  

w h o  m ix e d  p e s t ic id e s  m o re  th a n  r e c o m m e n d e d . C o n c e n t r a t io n  h a d  s ig n if ic a n t  

r e la t io n s h ip  w ith  s y m p to m s  e v e r  d u r in g  o r  <  2 4  h o u r s  a f te r  p e s t ic id e  u se  in c lu d in g  

n e u ro m u s c u la r  (p  = 0 .0 1 1 ) ,  r e s p ir a to ry  (p  =  0 .0 1 1 ) .  a n d  a n y  s y s te m  (p  =  0 .0 4 7 )  a n d  

s y m p to m s  e v e r  in la s t y e a r  in c lu d in g  n e u ro m u s c u la r  (p  =  0 .0 4 7 ) .  a n d  a n y  s y s te m

(p = 0.003).



63

Table 22: Relationships between concentration and pesticide-related symptoms.
Concentration

Symptoms Less than or same M ore than

as recommended recommended X 2 P-value

(ท=334) (ท=86)

N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 166 49.7 56 65.1 6.522 0.011*
Respiratory 103 30.8 39 45.3 6.435 0.011*
Digestive 31 9.3 12 14.0 1.624 0.202
Eyes 46 13.8 15 17.4 0.742 0.389
Skin/nails 37 11.1 12 14.0 0.549 0.459
Any system 187 56.0 66 76.7 3.951 0.047*

Ever w ith in  the last vear

Neuromuscular 202 60.5 62 72.1 3.951 0.047*
Respiratory 134 40.1 42 48.8 2.135 0.144
Digestive 69 20.7 18 20.9 0.003 0.956
Eyes 63 18.9 15 17.4 0.091 0.763
Skin/nails 74 22.2 18 20.9 0.060 0.806
Any system 211 63.2 69 80.2 8.956 0.003*

Table 23 summarizes symptom rates by hours per day using pesticides, 
and shows that symptoms were usually highest at the shortest duration of 1-2 hours, 
then decreased at 3 hours and rose consistently thereafter. Daily duration of pesticide 

use had significant relationship with symptoms ever during or < 24 hours after 

pesticide use including neuromuscular (p <0.001), and any system (p = 0.004) and 

symptoms ever ill last Near including neuromuscular (p < 0.001), skin/nails 

( p = 0.023 I. and any system (p < 0.001 ).
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Table 23: Relationship between daily duration of pesticide use and pesticide-related
symptoms.

Symptoms

Duration of each spraying

X 2 P-value
1-2 hours 

(n=107)

3 hours

(n=136)

4 hours 

(ท=104)

=>5 hours 

(ท=73)

N % N % N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 73 68.2 57 41.9 50 48.1 42 57.5 18.27 <0.001*
Respiratory 44 41.1 41 30.1 34 32.7 23 31.5 3.60 0.308
Digestive 11 10.3 13 9.6 12 11.5 7 9.6 0.29 0.961
Eyes 14 13.1 23 16.9 15 14.4 9 12.3 1.09 0.780
Skin/nails 16 15.0 13 9.6 11 10.6 9 12.3 1.86 0.602
Any system 79 73.8 70 51.5 59 56.7 45 61.6 13.21 0.004*
Ever w ith in  the last vear

Neuromuscular 84 78.5 71 52.2 57 54.8 52 71.2 22.91 <0.001*
Respiratory 55 51.4 52 38.2 43 41.3 26 35.6 5.92 0.116
Digestive 30 28.0 23 16.9 17 16.3 17 23.3 6.19 0.103
Eyes 18 16.8 28 20.6 19 18.3 13 17.8 0.62 0.893
Skin/nails 34 31.8 24 17.6 17 16.3 17 23.3 9.50 0.023*
Any system 87 81.3 79 58.1 62 59.6 52 71.2 17.84 <0.001*

Table 24 shows that symptoms were generally higher with more methods 

of application. Method of pesticide use had no significant relationship with symptoms 

ever ill last year. However, it had significant relationship with symptoms ever during 

or < 24 hours after pesticide use including respiratory (p = 0.004). and any system
(p = 0.006).



65

Table 24: Relationships between method of pesticide use and pesticide-related
symptoms.

Method of pesticide

Symptoms Spraying Spraying and

scattering X 2 P-value

(ท=192) (ท=228)

N % N %
Ever durine  or <24 hours after pesticide use

Neuromuscular 94 49.0 128 56.1 2.16 0.142
Respiratory 51 26.6 91 39.9 8.30 0.004*
Digestive 19 9.9 24 10.5 0.04 0.832
Eyes 27 14.1 34 14.9 0.06 0.806
Skin/nails 19 9.9 30 13.2 1.08 0.300
Any system 102 53.1 151 66.2 7.47 0.006*

Ever w ith in  the last year

Neuromuscular 118 61.5 146 64.0 0.30 0.586
Respiratory 72 37.5 104 45.6 2.82 0.093
Digestive 44 22.9 43 18.9 1.04 0.307
Eye 37 19.3 41 18.0 0.11 0.735
Skin/nails 45 23.4 47 20.6 0.49 0.486
Any system 122 63.5 158 69.3 1.55 0.213

Table 25 shows that symptom rates generally decreased with increasing 

number of pesticides mixed. This finding was somewhat unexpected. Specifically, 
the number of pesticides mixed had statistically significant inverse relationships with 

symptoms ever during or < 24 hours after pesticide use including respiratory 

(p = 0.004) and symptoms ever 111 last year including respiratory (p = 0.001), and
digestive (p = 0.005).
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Table 25: Relationships between number of pesticide mixed and pesticide-related
symptoms.

Number of pesticide mixed

Symptoms 1 or 2 kinds 
(ท=69)

3 k inds or more 
(ท=351)

X2 P-value

N % N %
Ever during  or <24 hours after pesticide use

Neuromuscular 38 55.1 184 52.4 0.163 0.687
Respiratory 32 46.4 110 31.3 5.827 0.016*
Digestive 8 11.6 35 10.0 0.165 0.684
Eye 10 14.5 51 14.5 <0.001 0.994
Skin/nails 11 15.9 38 10.8 1.464 0.226
Any system 46 66.7 207 59.0 1.425 0.233

Ever w ith in  the last vear

Neuromuscular 49 71.0 215 61.3 2.353 0.125
Respiratory 41 59.4 135 38.5 10.405 0.001*
Digestive 23 33.3 64 18.2 8.005 0.005*
Eye 14 20.3 64 18.2 0.161 0.688
Skin/nails 20 29.0 72 20.5 2.420 0.120
Any system 50 72.5 230 65.5 1.249 0.264

Regarding pesticide-related duties, higher :symptom rates were
generally observed in subjects who both mixed and applied pesticides than in subjects 

who had only one of these duties. Main duty in handling had significant relationship 

with symptoms ever during or < 24 hours after pesticide use including neuromuscular 

(p < 0.001 ), and any system (p = 0.001) and symptoms ever in last year including any 

system (p = 0.027), shown in table 26 below.
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Table26: Relationship between main duty in handling and pesticide-related 

symptoms.
M a in  duty in handling

Symptoms Mixing Applying Both Any other

only only mixing and 

applying

responsibility

(ท=38) X 2 P-value

(ท=64) (ท=41) (ท=-271)
N % N % N % N %

Ever during  or <24 hours after pesticide use

Neuromuscular 26 40.6 17 41.5 167 60.3 12 31.6 19.02 <0.001*
Respiratory 21 32.8 10 24.4 99 35.7 12 31.6 0.20 0.532
Digestive 5 7.8 3 7.3 29 10.5 6 15.8 2.08 0.556
Eyes 9 14.1 6 14.6 41 14.8 5 13.2 0.09 0.993
Skin/nails 7 10.9 4 9.8 30 10.8 8 21.1 3.61 0.306
Any system 34 53.1 17 41.5 185 66.8 17 44.7 16.16 0.001*
Ever w ith in  the last vear

Neuromuscular 38 59.4 22 53.7 185 66.8 19 50.0 6.34 0.096
Respiratory 28 43.8 14 34.1 121 43.7 13 34.2 2.39 0.496
Digestive 17 26.6 7 17.1 50 18.1 13 34.2 7.07 0.070
Eyes 12 18.8 9 22.0 49 17.7 8 21.1 0.61 0.895
Skin/nails 11 17.2 8 19.5 62 22.4 1 1 28.9 2.11 0.550
Any system 41 64.1 22 53.7 197 71.1 20 52.6 9.16 0.027*

4.2.3 Relationship between practice in self-protection and pesticide- 

related symptoms.

This section describes the analysis of the relation different self­
protection behaviors and pesticide related symptoms. There were groups of behaviors 

that included while mixing (before application), while applying, after applying, on
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T a b le  2 7  s h o w s  th a t lo w  s e lf -  p ro te c t io n  w h ile  m ix in g  p e s t ic id e s  

b e fo re  a p p l ic a t io n  w a s  a s s o c ia te d  w ith  h ig h e r  s y m p to m s  th a n  h ig h  s e lf -p ro te c t io n , 

S e lf -p ro te c t io n  w h ile  m ix in g  h a d  s ig n if ic a n t  r e la t io n s h ip  w ith  a ll s y m p to m s  e v e r  

d u r in g  o r  <  2 4  h o u rs  a f te r  p e s t ic id e  u se  in c lu d in g  n e u r o m u s c u la r  (p  =  0 .0 0 3 ) , 

r e s p ir a to ry  (p  <  0 .0 0 1 ) ,  d ig e s t iv e  (p  <  0 .0 0 1 ) , e y e  (p  =  0 .0 0 2 ) ,  s k in  (p  =ะ 0 .0 3 2 ) ,  a n d  

a n y  s y s te m  (p  <  0 .0 0 1 )  a n d  s y m p to m s  e v e r  in  la s t  y e a r  in c lu d in g  n e u ro m u s c u la r  

(p  =  0 .0 0 4 ) ,  r e s p ir a to ry  (p  <  0 .0 0 1 ) ,  d ig e s t iv e  (p  =  0 .0 0 9 ) ,  e y e  (p  =  0 .0 0 1 ) ,  sk in  

(p  =  0 .0 2 5 ) ,  a n d  a n y  s y s te m  (p  <  0 .0 0 1  ).

days when not using pesticides, and a summary metric for all self-protection
behaviors combined.
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Table 27: Relationships between self-protection while mixing pesticides before
a p p l ic a t io n  a n d  p e s t ic id e - r e la te d  s y m p to m s .

Sym ptom s
Self-protection while mixing pesticides

P-valueLow 
(ท=88)

High
(ท=332) X2

N % N %
Ever du rin g  o r <24 hours a fter pesticide use

N e u ro m u s c u la r 59 6 7 .0 163 4 9 .1 8 .9 9 0 .0 0 3 *
R e s p ira to ry 4 7 5 3 .4 95 2 8 .6 19.11 < 0 .0 0 1 *
D ig e s t iv e 18 2 0 .5 25 7 .5 1 2 .6 4 < 0 .0 0 1 *
E y e 22 2 5 .0 3 9 11 .7 9 .8 4 0 .0 0 2 *
S k in /n a i ls 16 18 .2 33 9 .9 4 .5 9 0 .0 3 2 *
A n y  s y s te m 68 7 7 .3 185 5 5 .7 1 3 .4 8 < 0 .0 0 1 *

Ever w ithin the last vear
N e u ro m u s c u la r 67 76 .1 197 5 9 .3 8 .41 0 .0 0 4 *
R e s p ira to ry 5 4 64 .1 122 3 6 .7 1 7 .3 2 < 0 .0 0 1 *
D ig e s t iv e 27 3 0 .7 6 0 18.1 6 .7 3 0 .0 0 9 *
E ye 27 3 0 .7 51 15 .4 1 0 .8 0 0 .0 0 1 *
S k in /n a i ls 27 3 0 .7 65 19 .6 5 .01 0 .0 2 5 *
A n y  s y s te m 73 8 3 .0 2 0 7 6 2 .3 1 3 .2 9 < 0 .0 0 1 *

T a b le  2 8  s h o w s  th a t lo w  s e lf -p ro te c t io n  w h i le  a p p ly in g  p e s t ic id e s  te n d e d

to  b e  a s s o c ia te d  w ith  h ig h e r  s y m p to m s  th a n  h ig h  s e l f - p r o te c t io n ,  it w a s  fo u n d  th a t 

s e l f -p ro te c t io n  w h ile  a p p ly in g  h a d  s ig n if ic a n t  r e la t io n s h ip  w ith  s y m p to m s  e v e r  d u r in g  

o r  <  24  h o u rs  a f te r  p e s t ic id e  u se  in c lu d in g  n e u r o m u s c u la r  (p  =  0 .0 0 8 ) .  O v e ra l l ,  th e  

a s s o c ia t io n  o f  s e l f -p ro te c t io n  w ith  s y m p to m  ra le s  w a s  h ig h e r  d u r in g  p r e - a p p l ic a t io n  

m ix in g  th a n  d u r in g  a p p lic a t io n  itse lf .
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Table28: Relationships between self-protection while applying pesticides and
p e s t ic id e - r e la te d  s y m p to m s .

Self-protection while applying
Sym ptom s pesticides

Low High X2 P-value
(ท=161) (ท=259)

N % N %
E ver du rin g  o r <24 hours a fter pesticide use

N e u r o m u s c u la r 7 9 49 .1 143 5 5 .2 1 .50 0 .2 2 0
R e s p ira to r y 6 7 4 1 .6 75 2 9 .0 7 .1 1 0 .0 0 8 *
D ig e s t iv e 16 9 .9 2 7 10 .4 0 .0 3 0 .8 7 3
E y e 27 16.8 3 4 13.1 1 .0 6 0 .3 0 3
S k in /n a i ls 2 2 13.7 2 7 10 .4 1.01 0 .3 1 5
A n y  s y s te m 9 7 6 0 .2 156 6 0 .2 0 .0 0 0 .9 9 7

E ver w ithin  the last vear
N e u r o m u s c u la r 9 6 5 9 .6 168 6 4 .9 1 .17 0 .2 8 0
R e s p ira to r y 7 6 4 7 .2 100 3 8 .6 3 .01 0 .0 8 3
D ig e s t iv e 28 17 .4 5 9 2 2 .8 1.75 0 .1 8 5
E y e 3 4 21 .1 4 4 17 .0 1 .12 0 .2 9 0
S k in /n a i ls 31 19 .3 61 2 3 .6 1 .07 0 .3 0 1
A n y  s y s te m 104 6 4 .6 176 6 8 .0 0 .5 0 0 .4 7 8

T a b le  2 9  s h o w s  th a t  lo w  s e lf -p ro te c t io n  a f te r  p e s t ic id e  a p p l ic a t io n  h a d

h ig h e r  s y m p to m s  th a n  h ig h  s e lf -p ro te c t io n . S e lf -p ro te c t io n  a f te r  a p p l ic a t io n  h ad  

s ig n if ic a n t  r e la t io n s h ip  w ith  s y m p to m s  e v e r  d u r in g  o r  <  2 4  h o u r s  a f te r  p e s t ic id e  u se  

in c lu d in g  r e s p i r a to r y  (p  =  0 .0 0 1 ) , s k in /n a i ls  (p  =  0 .0 0 4 ) .  a n d  a n y  s y s te m  (p  =  0 .0 0 8 )  

a n d  s y m p to m s  e v e r  in la s t  y e a r  in c lu d in g  n e u r o m u s c u la r  (p  =  0 .0 4 8 ) ,  r e s p ir a to ry  

(p  =  0 .0 0 8 ) ,  s k in  (p  =  0 .0 3 6 ) ,  a n d  a n y  s y s te m  (p  =  0 .0 0 7 ) .  O v e r a l l ,  tile  a s s o c ia t io n  o f  

s e l f -p ro te c t io n  w ith  s y m p to m  ra te s  w a s  h ig h e r  a f te r  p e s t ic id e  a p p l ic a t io n  th a n  d u r in g
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a p p l ic a t io n  i ts e lf .  T h u s , o n  d a y s  w h e n  p e s t ic id e s  w e re  u s e d , s e l f - p r o te c t iv e  b e h a v io r s  

b e fo re  a n d  a f te r  a p p l ic a t io n  w e re  m o re  s tro n g ly  a s s o c ia te d  w ith  s y m p to m  ra te s  th a n  

w e re  s u c h  b e h a v io r s  d u r in g  a p p lic a t io n .

Table29: R e la t io n s h ip s  b e tw e e n  s e lf -p ro te c t io n  a f te r  a p p ly in g  p e s t ic id e s  a n d  

p e s t ic id e - r e la te d  s y m p to m s .

Self-protection a fter applying
Sym ptom s pesticides

Low High X 2 P-value
(ท=33) (ท=387)

N % N %
Ever during  o r <24 hours a fter pesticide use

N e u ro m u s c u la r 22 6 6 .7 2 0 0 5 1 .7 2 .7 4 0 .0 9 8
R e s p ira to ry 2 0 6 0 .6 122 3 1 .5 1 1 .4 9 0 .0 0 1 *
D ig e s t iv e 8 2 4 .2 35 9 .0 7 .6 4 0 .0 0 6
E y e 8 2 4 .2 53 13 .7 2 .7 2 0 .0 9 9
S k in /n a i ls 9 2 7 .3 4 0 10 .3 8 .4 6 0 .0 0 4 *
A n y  s y s te m 27 8 1 .8 2 2 6 5 8 .4 6 .9 6 0 .0 0 8 *

Ever w ithin the last vear
N e u ro m u s c u la r 2 6 7 8 .8 2 3 8 6 1 .5 3 .8 9 0 .0 4 8 *
R e s p ira to ry 21 6 3 .6 155 4 0 .1 6 .9 5 0 .0 0 8 *
D ig e s t iv e 1 1 3 3 .3 7 6 19 .6 3 .4 7 0 .0 6 2
E y e 10 3 0 .3 6 8 1 7 .6 3 .2 6 0 .0 7 1
S k in /n a i ls 12 3 6 .4 8 0 2 0 .7 4 .3 8 0 .0 3 6 *
A n y  s y s te m 2 9 8 7 .9 251 6 4 .9 7 .2 5 0 .0 0 7 *

T a b le  3 0  s h o w s  th a t lo w  se lf -  p ro te c t io n  o n  th e  d a y s  w h e n  n o t  u s in g  p e s t ic id e s  

h a d  h ig h e r  s y m p to m s  th a n  h ig h  s e lf -p ro te c t io n . S u c h  s e l f - p r o te c t io n  h a d  s ig n if ic a n t  

r e la t io n s h ip s  w ith  s y m p to m s  e v e r  d u r in g  o r  <  2 4  h o u r s  a f te r  p e s t ic id e  u se  in c lu d in g
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n e u ro m u s c u la r  (p  <  0 .0 0 1 ) ,  a n d  a n y  s y s te m  (p  <  0 .0 0 1 )  a n d  s y m p to m s  e v e r  in la s t 

y e a r  in c lu d in g  n e u ro m u s c u la r  (p  =  0 .0 0 5 )  a n d  a n y  s y s te m  (p  <  0 .0 0 1  ).

Table 30: R e la t io n s h ip s  b e tw e e n  s e lf -p ro te c t io n  o n  th e  d a y s  w h e n  n o t u s in g

p e s t ic id e s  a n d  p e s t ic id e - re la te d  sy m p to m s .

Self-protection on the days w hen not
Sym ptom s using pesticides

Low High X2 P-value
(ท=87) (ท=333)

N % N %
Ever durin g  o r <24 hours after pesticide use

N e u ro m u s c u la r 61 70 .1 161 4 8 .3 13 .11 < 0 .0 0 1 *
R e s p ira to ry 32 3 6 .8 110 3 3 .0 0 .4 3 0 .5 1 0
D ig e s t iv e 11 12 .6 3 2 9 .6 0 .6 9 0 .4 0 6
E y e 15 17.2 4 6 13 .8 0 .6 5 0 .4 1 9
S k in /n a i ls 13 14.9 3 6 10 .8 1 .14 0 .2 8 5
A n y  s y s te m 6 9 7 9 .3 184 5 5 .3 1 6 .6 6 < 0 .0 0 1 *

Ever w ithin the last year
N e u ro m u s c u la r 6 6 7 5 .9 198 5 9 .5 7 .9 5 0 .0 0 5 *
R e s p ira to ry 39 4 4 .8 137 4 1 .1 0 .3 8 0 .5 3 5
D ig e s t iv e 14 16.1 73 2 1 .9 1.43 0 .2 3 2
E ye 15 17.2 6 3 18 .9 0 .1 3 0 .7 2 0
S k in /n a i ls 17 19.5 75 2 2 .5 0 .3 6 0 .5 4 9
A n y  s y s te m 7 2 8 2 .8 2 0 8 6 2 .5 1 2 .7 9 < 0 .0 0 1 *
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4.3 Persistent sym ptom s and illness after most recent pesticide use

T a b le  31 s h o w s  th a t 140 s u b je c ts  ( 3 3 .3 % )  h a d  n o  s y m p to m s  w ith in  la s t  y e a r , 

a n d  2 8 0  s u b je c ts  ( 6 6 .7 % )  o f  th e m  h a d  a n y  s y m p to m s . I n te r e s t in g ly ,  1 5 .0 %  o f  

s u b je c ts  w h o  h a d  a n y  s y m p to m s  in  la s t  y e a r  h a d  p e r s is te n t  s y m p to m s  a f te r  th e ir  m o s t  

r e c e n t  r e p o r te d  p e s t ic id e  u se . W ith in  in d iv id u a l s y s te m s ,  th e re  w e re  1 4 .0 %  o f  

n e u ro m u s c u la r ,  1 0 .8 %  o f  re s p ir a to ry , 4 .6 %  o f  e y e s , 6 .4 %  o f  d ig e s t iv e ,  a n d  4 .3 %  o f  

s k in /n a i l s  h a d  p e r s is te n t  s y m p to m s  a f te r  th e ir  m o s t  r e c e n t  p e s t ic id e  u se . T h u s , a 

s u b s ta n t ia l  p e r c e n ta g e  o f  s u b je c ts  w ith  s y m p to m s  c o n t in u e d  to  h a v e  th e m  e v e n  a f te r  

p e s t ic id e  u s e  s to p p e d . T o  th e  b e s t  o f  m y  k n o w le d g e ,  th is  is  T h a i la n d 's  f irs t  

a s s e s s m e n t  o f  p e r s is te n t  s y m p to m s  a f te r  s to p p in g  p e s t ic id e  u se .

Table 31: N u m b e r  a n d  p e rc e n ta g e  o f  p e r s is te n t  s y m p to m s  a f te r  m o s t  r e c e n t  p e s t ic id e

use .

Sym ptom s

W ithout 
symptoms 
in last year

Have sym ptom s 
in last year

Sym ptom s after 
m ost recent 
pesticide use

N % N % N % *

N e u ro m u s c u la r 156 37 .1 2 6 4 6 2 .9 3 7 14 .0

R e s p ira to ry 2 4 4 58.1 176 4 1 .9 19 10 .8

D ig e s t iv e 33 3 7 9 .3 87 2 0 .7 4 4 .6

E y es 3 4 2 8 1 .4 78 18 .6 5 6 .4

S k in /n a i ls 3 2 8 78.1 9 2 2 1 .9 4 4 .3

A n y  s y s te m 140 3 3 .3 2 8 0 6 6 .7 4 2 15 .0

* T h e  d e n o m in a to r  fo r  th is  p e rc e n ta g e  is th e  n u m b e r  o f  s u b je c ts  w i th  s y m p to m s  o f  th e  

d e s ig n a te d  o rg a n  s y s te m , n o t th e  to ta l n u m b e r  o f  4 2 0  s u b je c ts .
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