
CHAPTER III

R E S E A R C H  M E T H O D O L O G Y

3.1 Research Design

T h is  re 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  s tu d ie d  s o c io ­

d e m o g r a p h ic  c h a r a c te r is t ic s ,  p e s t ic id e  u s e  b e h a v io r s ,  s e l f - p r o te c t io n  b e h a v io r s ,  a n d  

th e ir  r e la t io n s h ip  to  p e s t ic id e - r e la te d  s y m p to m s  in  r ic e  f a rm e rs .

3.2 Study Population and Sample

T h e  ta r g e t  p o p u la t io n  o f  th is  r e s e a rc h  w a s  a ll r ic e  f a rm e rs  w h o  l iv e d  in 

K o n g k ra i la t  d i s t r ic t ,  S u k h o th a i  p ro v in c e .

3.3 Sampling technique and sample selection

T h e  s e le c t io n  c r i te r ia  w e re  r ic e  fa rm e rs  w h o  w e re  a t  le a s t  15 y e a r s  o ld . M u l t i ­

s ta g e  r a n d o m  s a m p lin g  w a s  im p le m e n te d  fo r  s e le c t in g  s u b je c ts ,  a s  d e s c r ib e d  b e lo w . 

Stagel: S a m p lin g  o f  th e  s u b -d is tr ic t s  ( T a m b o n )

T h e r e  a r e  11 s u b -d is tr ic t s  in  K o n g k ra i la t  D is t r ic t .  S a m p l in g  s u b - d is t r ic t  u se d  

f iv e  s u b -d is t r ic t s .  T h e y  w e re  r a n d o m ly  s e le c te d  f ro m  11 s u b  d is t r ic ts .

Stage 2: S a m p lin g  o f  th e  V il la g e s  (M o o  B a n )

T h e  s i m p l e  r a n d o m  s a m p l i n g  o f  v i l l a g e s  w a s  d r a w n  f r o m  t h e  n u m b e r  o f

v i l l a g e s  in  s u b - d i s t r i c t  s a m p l e .  A  to ta l  o f  15 v i l l a g e s  w a s  s e l e c t e d  f r o m  5 s u b - d i s t r i c t s

( f ro m  o v e ra l l  to ta l  o f  6 2  v i l la g e s ) .
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Stage 3: s a m p lin g  o f  th e  H o u s e h o ld s

T h e  r a n d o m  s a m p lin g  o f  h o u s e h o ld s  w a s  d ra w n  f ro m  a d m in is t r a t iv e /c e n s u s  

l is ts  f ro m  e a c h  o f  th e  15 v i l la g e s . A  to ta l  o f  4 2 0  s u b je c ts  w a s  s e le c te d , o n e  s u b je c t  p e r  

h o u s e h o ld  (se e  s a m p le  s iz e  c a lc u la t io n s  in  s e c t io n  3 .4 . In  e a c h  v i l la g e , th e  r e s e a rc h e r  

s e le c te d  a  n u m b e r  o f  h o u s e h o ld s  th a t  w a s  p r o p o r t io n a l  to  th e  to ta l  n u m b e r  o f  

h o u s e h o ld s  in th a t v i l la g e , d iv id e d  b y  th e  to ta l  n u m b e r  o f  h o u s e h o ld s  (1 ,5 5 4  

h o u s e h o ld s )  in a ll 15 s e le c te d  v i l la g e s . S a m p le s  w e re  s e le c te d  2 7 .0 6 %  o f  h o u s e h o ld s  

in e a c h  v i l la g e . T h e  s a m p lin g  s ta g e s  a re  s h o w n  in  f ig u re  2.
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Figure 2. D ia g ra m  o f  s a m p lin g  te c h n iq u e . (* T o ta l n u m b e r s  o f  h o u s e h o ld s  in s e le c te d

v i l la g e s  a re  g iv e n  in p a re n th e s e s .)
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3.4 The sample size calculation

3.4.1 Sources of background data for calcu lation o f sample size

P re v io u s  s tu d ie s  w e re  u s e d  to  p ro v id e  a  b a s is  f o r  s a m p le  s iz e  c a lc u la t io n  

fo r  th is  s tu d y . 1 s u m m a r iz e d  r e p o r te d  ra te s  o f  i l ln e s s  a n d  s y m p to m s , in  re la t io n  to  

d i f f e r e n t  e x p o s u r e  le v e ls , a s  o b s e rv e d  in  th e s e  s tu d ie s .  T h e n  c a lc u la te d  s a m p le  s iz e s  

th a t  w e re  n e c e s s a r y  to  d e te c t  th e  o b s e rv e d  d i f f e re n c e s ,  a t  a lp h a  =  0 .0 5  a n d  p o w e r= .8 0 , 

u s in g  E p i In fo , S ta tc a lc .  S p e c if ic  s o u rc e s  o f  b a c k g ro u n d  d a ta  w e r e  ta b le s  10, 11, 12, 

a n d  13 in  S o r a t  W a r is a ra .  2 0 0 4  (3 3 8  s u b je c ts ) ,  a n d  ta b le s  9  a n d  10 in  Y a s s in  e t  a l., 

2 0 0 2 , (1 8 5  s u b je c ts ) .  T h e y  w e re  a s  fo llo w s :

Table 3: R e la t io n s h ip  b e tw e e n  s a fe ty  b e h a v io r s  a n d  a c u te  p o is o n in g  

(F ro m  ta b le  10 in  S o ra t W a r is a ra . 2 0 0 4 , 3 3 8  s u b je c ts )

Observed Sample size needed to detect

Prevalence (%) observed difference (Ep i Info)

Symptoms Worse

Behavior

Better

Behavior

Low er

Exposure

H igher

exposure

Total

N e u ro lo g ic a l  s y m p to m 9 2 75 85 85 170
R e s p ir a to r y  s y m p to m s 6 6 5 8 601 601 - 12 02
D ig e s t iv e  s y m p to m 5 6 83 5 2 5 2 104
E y e  s y m p to m s 37 67 4 9 4 9 9 8
S k in  s y m p to m s 4 6 75 5 0 5 0 100
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Table 4: R e la t io n s h ip  b e tw e e n  f re q u e n c y  o f  p e s t ic id e  u s e  a n d  a c u te  p o is o n in g

(F ro m  ta b le  11 in  S o ra t  W a r is a ra . 2 0 0 4 , 3 3 8  s u b je c ts )

Observed Sample size needed to detect

Prevalence (%) observed difference (Epi Info)

Sym ptom s
Lower

Frequency

Higher

Frequency

Lower

Exposure

Higher

Exposure

Total

N e u ro lo g ic a l  s y m p to m s 6 8 85 108 108 2 1 6
R e s p ira to ry  s y m p to m s 5 7 73 151 151 3 0 2
D ig e s t iv e  s y m p to m s 4 5 71 6 3 6 3 126
E y e  s y m p to m s * 3 4 4 3 4 8 0 4 8 0 9 6 0
S k in  s y m p to m s 3 9 5 8 118 118 2 3 6

* T h is  d i f f e r e n c e  w o u ld  n o t b e  d e te c te d  w ith  3 9 2  s u b je c ts

Table 5: R e la t io n s h ip  b e tw e e n  c o n c e n t ra t io n  o f  p e s t ic id e  u s e  a n d  a c u te  p o is o n in g  

(F ro m  ta b le  13 in S o ra t  W a r is a ra . 2 0 0 4 , 3 3 8  s u b je c ts )

Observed Sample size needed to detect

Symptoms Prevalence (%) observed difference (Epi Info)

Lower

Exposure

Higher

Exposure

Lower

Exposure

Higher

Exposure

Total

N e u ro lo g ic a l  s y m p to m s 6 9 89 7 4 7 4 148
R e s p ira to r y  s y m p to m s 5 7 81 65 6 5 130
D ig e s t iv e  s y m p to m s * 5 6 61 15 6 3 15 6 3 3 1 2 6
E y e  s y m p to m s 3 0 51 9 4 9 4 188
S k in  s y m p to m s * 4 7 5 0 4 4 2 2 4 4 2 2 8 8 4 4
* T h is  d i f f e r e n c e  w o u ld  n o t b e  d e te c te d  w ith  3 9 2  s u b je c ts
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Table 6: R e la t io n s h ip  b e tw e e n  e x p o s u re  v a r ia b le s  a n d  p e s t ic id e  to x ic i ty  s y m p to m s  

(F ro m  ta b le  9  a n d  10 in  Y a s s in  e t  a l. , 2 0 0 2 , 185 s u b je c ts )

Observed Sample size needed to detect

Prevalence (%) observed difference (Epi Info)

Variables Lower

Exposure

Higher

Exposure

Lower

Exposure

Higher

Exposure

Total

* D u ra tio n  o f  u s in g 8 2 9 2 196 196 3 9 2
p e s t ic id e  (y e a rs )
C o n c e n tr a t io n s 75 91 9 7 9 7 194
M ix in g 5 9 8 6 4 9 4 9 98
* U s e d  a s  b a s is  f o r  s a m p le  s iz e  c a lc u la t io n .

3.4.2 Sample size calculation
S a m p le  s iz e  r e q u i re m e n ts  v a r ie d  f ro m  9 8  to  8 8 4 4  s u b je c ts  fo r  d i f f e re n t  

s p e c i f ic  i te m s  in  re le v a n t  p re v io u s  s tu d ie s . F o r  s p e c i f ic  c a lc u la t io n ,  d a ta  f ro m  Y a s s in  

e t  a l. ( 2 0 0 2 )  w a s  u s e d  a s  a  b a s is . C a lc u la t io n  w a s  m a d e  u s in g  E p i In fo  2 0 0 0 , S ta tc a lc ,  

S a m p le  s iz e  a n d  P o w e r , C o h o r t  C ro s s - s e c t io n a l  ( C o n f id e n c e  =  9 5 % , P o w e r  =  8 0 % ), 

8 2 %  a n d  9 2 %  s y m p to m  p re v a le n c e  w ith  lo w e r  a n d  h ig h e r  e x p o s u r e ,  r e s p e c tiv e ly . 

T h is  g a v e  a  s a m p le  s iz e  r e q u i re m e n t  o f  3 9 2  s u b je c ts .  A s  m e n t io n e d  a b o v e , 4 2 0  

s u b je c ts  w e re  s u f f ic ie n t  to  d e te c t  m o s t o f  th e  p e s t ic id e  e x p o s u r e - r e l a te d  d if f e r e n c e s  in 

s y m p to m s  a n d  i l ln e s s  th a t  h a d  b e e n  o b s e rv e d  in  p re v io u s  s tu d ie s ,  s o  1 s e t t le d  o n  a 

s a m p le  s iz e  o f  4 2 0 .

3.5 Research instrument for data collection
T h e  in s t r u m e n t  o f  th is  r e s e a rc h  w a s  s ta n d a r d iz e d  q u e s t io n n a i r e ,  w h ic h

c o n s is te d  o f  4  p a r ts  a s  fo llo w s :
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3.5.1 Socio-demographic factors (independent variables)

Age: it w a s  c a lc u la te d  in y ea rs . T h e  v a lu e s  w e r e  c a te g o r iz e d  in to  f o u r  

g ro u p s  a s  15 -3 4 , 35  -  4 4 , 4 5  -  5 4 , a n d  e q u a l o r  m o re  th a n  5 5 .

Gender: m a le  a n d  fe m a le

M a rita l status: th is  v a r ia b le  w a s  c a te g o r iz e d  in to  th r e e  g ro u p s  a s  s in g le , 

m a rr ie d , a n d  d iv o rc e d /s e p a r a te d /w id o w e d

Education level: th is  v a r ia b le  w a s  c a te g o r iz e d  in to  3 g r o u p s  as 

i l l i te ra c y /p r im a r y  s c h o o l  (g ra d e  1 -6 ), s e c o n d a ry  s c h o o l  (g ra d e  7 -9 ) ,  a n d  h ig h  s c h o o l 

(g ra d e  1 0 -1 2 )  o r  m o re  th a n  h ig h  s c h o o l .

Mem ber of household: th e re  w e re  f o u r  g r o u p s  a s  1-2  p e r s o n s , 

3 p e r s o n s , 4  p e r s o n s , a n d  5 o r  m o re  p e rs o n s .

Fam ily ’ monthly income: th is  v a r ia b le  w a s  c a te g o r iz e d  in to  3 g ro u p s  as 

1 ,2 5 0  -  5 ,0 0 0  b a h t ,  5 ,0 0 1  -  1 0 ,0 0 0  b a h t, a n d  >  1 0 ,0 0 0  b a h t.

Trained in safe use of pesticides: th is  v a r ia b le  w a s  c a te g o r iz e d  in to  

2 g ro u p s  a s  n e v e r , a n d  e v e r  b e e n  tra in e d .

3.5.2 Pesticide use factors (independent variables)

Duration of using pesticides as rice farmers: it w a s  c a lc u la te d  in 

y e a rs . T h e  v a lu e s  w e re  c a te g o r iz e d  in to  th re e  g ro u p s  a s  1 -9 , 10 -  19 , 2 0  -  5 4 .

Duration of using pesticide as rice farmer: it w a s  c a lc u la te d  in  y e a rs . 

T h e  v a lu e s  w e re  c a te g o r iz e d  in to  th re e  g ro u p s  a s  1 -  9 , 10 -  19 , a n d  > = 2 0 .

Frequency of pesticide use last year: it w a s  c a lc u la te d  in  d a y s . 

T h e  v a lu e s  w e re  c a te g o r iz e d  in to  th re e  g ro u p s  a s  1 -  7 , 8 -  14, a n d  > = 1 5
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The concentration o f pesticide use: T h e  v a lu e s  w e r e  c a te g o r iz e d  in to  

2  g ro u p s  a s  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 , a n d  m o re  th a n  r e c o m m e n d e d .

Duration  of each pesticide applying: i t  w a s  c a lc u la te d  in  h o u r . T h e  

v a lu e s  w e re  c a te g o r iz e d  in to  f o u r  g ro u p s  a s  1 -2 , 3 , 4 , a n d  > = 5  h o u r s  p e r  s e s s io n .

Duration  since most recent use of pesticide: it w a s  c a lc u la te d  in  d ay . 

T h e  v a lu e s  w e re  c a te g o r iz e d  in to  f o u r  g ro u p s  a s  1 - 7  ( 1 w e e k  o r  le s s ) ,  8 -3 0  ( 1 w e e k  

to  1 m o n th ) ,  3 1 -1 8 0  (1 -6  m o n th s ) ,  a n d  1 8 1 -2 4 0  (> 6  m o n th s ) .  ( T h is  v a r ia b le  w a s  n o t 

a n a ly z e d  d i r e c t ly  in  r e la t io n  to  re p o r te d  s y m p to m s . R a th e r  i t  w a s  u s e d  a s  a  b a s is  o f  

c a lc u la t io n  o f  ra te s  o f  s y m p to m s  th a t  p e r s is te d  a f te r  m o s t  r e c e n t  p e s t ic id e  u se . 

P le a s e  s e e  d e ta i ls  b e lo w .)

Method o f pesticide use: T h e  v a lu e s  w e re  c a te g o r iz e d  in to  f o u r  g ro u p s  

a s  s p ra y in g , s c a t te r in g , fo g g in g , a n d  o th e r  a p p lic a t io n  m e th o d .

The number of pesticide mixed for applying: T h e  v a lu e s  w e re  

c a te g o r iz e d  in to  tw o  g ro u p s  a s  o n e  o r  tw o  k in d s , a n d  th r e e  k in d s  o r  m o re .

Duty in  handling pesticides: T h e  v a lu e s  w e re  c a te g o r iz e d  in to  fo u r  

g r o u p s  a s  m ix in g  o n ly , a p p ly in g  o n ly , b o th  m ix in g  a n d  a p p ly in g ,  a n d  o th e r  

r e s p o n s ib i l i ty .

3.5.3 Self-protection behavior (independent variables)

Self-protection behavior among rice farmers were divided into four parts 
and comprised of total 29 questions concerning with their practicing in term of 
frequency to perform it. The target group had to choose only one choice and received
points as follows:
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Appropriate behavior Inappropriate behavior

A lw a y s  o r  o f te n 3 p o in ts 0  p o in ts

S o m e tim e s 2 p o in ts 1 p o in ts

R a re ly 1 p o in t 2  p o in t

N e v e r 0  p o in ts 3 p o in ts

T h e  le v e ls  o f  p e r fo rm in g  s e lf -p ro te c t io n  b e h a v io r s  w e r e  c a te g o r iz e d  

b a s e d  o n  m e d ia n  a s  c u t  p o in t  v a lu e  as fo llo w :

H ig h  le v e l: g o t s c o re s  e q u a l o r  m o re  th a n  m e d ia n  o f  a ll s c o re s  

L o w  le v e l: g o t  s c o re s  le s s  th a n  m e d ia n  o f  a ll s c o re s

3.5.4 Pesticide-Related Symptoms (dependent variables)

T h e re  w e re  3 2  s y m p to m s  s p e c if ie d  in  th e  q u e s t io n n a i r e .  T h e s e  w e re  

c a te g o r iz e d  in to  5 g ro u p s  b y  o rg a n  sy s te m  as fo llo w s :

Neuromuscular (15 symptoms): d iz z in e s s ,  h e a d a c h e ,  tw i tc h in g  e y e lid s , 

b lu r re d  v is io n , in s o m n ia , s ta g g e r in g  g a it, s e iz u re , s h a k y  h e a r t  ( i r r e g u la r  rh y th m ) , 

e x h a u s t io n ,  s w e a t in g , m u s c le  w e a k n e s s , t r e m o r , m u s c le  c r a m p s ,  e x c e s s iv e  s a l iv a t io n , 

a n d  n u m b n e s s

Respiratory (8 symptoms): b u rn in g  n o s e , n o s e  b le e d ,  ru n n y  n o se ,

d ry  th ro a t ,  s o re  th ro a t ,  c o u g h , c h e s t p a in  ( t ig h tn e s s  o r  b u rn in g ) ,  a n d  w h e e z in g  

Digestives (3 symptoms): n a u s e a , d ia r r h e a ,  a n d  s to m a c h  c r a m p s  

Eyes (3 symptoms): b u rn in g -s t in g in g -  i tc h y  e y e s , r e d  e y e s ,  a n d  

e x c e s s iv e  te a r in g

Skin/nails (3 symptoms): sk in  ra sh , i tc h y  s k in , a n d  m a lfo rm e d -

d isco lo red-loss o f  nails
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3.6 Pre-test o f Questionnaire

B e fo re  g o in g  to  th e  p ro c e s s  o f  d a ta  c o l le c t io n ,  th e  r e s e a r c h e r  s u b m it te d  th e  

d ra f t  q u e s t io n n a ir e  to  th e s is  a d v is o rs  in  o rd e r  to  c h e c k  its  c o n te n t  v a l id ity . T h e n , th e  

q u e s t io n n a ir e s  w e re  a d ju s te d  in  a c c o rd in g  to  c o m m e n ts  a n d  s u g g e s t io n s  o f  th e s is  

a d v is o r .  T h e  q u e s t io n n a ir e s  w e re  p re - te s te d  3 0  f a rm e rs  in  D o n g d e a y  s u b -d is t r ic t  in 

K o n g k ra i la t  d i s t r ic t  th a t  w a s  n o t c h o s e n  in  m y  f ir s t  s ta g e  o f  s a m p lin g .

T h e  r e s u lt s  w e re  th e n  a n a ly z e d  fo r  its  r e l ia b i l i ty .  F o r  th e  p a r t  o f  s e l f -p ro te c t io n  

fa c to r s  b y  u s in g  C r o n b a c h ’s a lp h a  m e th o d , a lp h a  v a lu e  w a s  0 .7 4 1 2  (m o re  d e ta i ls  a re  

s h o w n  in  th e  A p p e n d ix ,  p a r t  C ) . P i lo t  te s t  w a s  u s e d  f o r  c la r i ty  o f  q u e s t io n n a ir e s ,  if  

p i lo t  s u b je c ts  d id  n o t u n d e r s ta n d  s o m e  w o rd s  o r  d i f f ic u l t  to  a n s w e r ,  r e s e a rc h e r  w o u ld  

c h a n g e  th e m  fo r  c la r i ty . H o w e v e r , s o m e  q u e s t io n n a i r e s  th a t  w e re  d i f f ic u l t  to  

u n d e r s ta n d  s u c h  as f re q u e n c y  o f  p e s t ic id e  u s e  la s t  y e a r  a n d  s y m p to m  h is to ry , w e re  

c la r if ie d  fo r  th e  f in a l v e rs io n .

3.7 Data collection
D a ta  c o l le c t io n  p ro c e s s  o f  th is  r e s e a rc h  h a s  th e  d e ta i ls  a s  d e s c r ib e d  b e lo w :

3 .7 .1  R e s e a r c h e r  b ro u g h t  th e  le t te r s  to  e x p la in  th e  o b je c t iv e  o f  r e s e a rc h  f ro m  

th e  C o l la g e  o f  P u b lic  H e a lth , C h u la lo n g k o rn  U n iv e r s i ty  to  th e  D is t r ic t  H e a lth  O ff ic e , 

K o n g k ra i la t  D is tr ic t ,  S u k h o th a i  P ro v in c e .

3 .7 .2  A t a  o n e -d a y  c o n fe re n c e , th re e  r e s e a rc h  a s s is ta n ts  w e re  h i r e d  a n d  tra in e d  

to  a d m in is te r  th e  q u e s t io n n a ir e s  ( c o n d u c t  q u e s t io n n a ir e  in te r v ie w s ) .

3 .7 .3  In D o n g d e a y  S u b -d is tr ic t  (n o t in c lu d e d  in  th e  f u l l - s c a le  s tu d y ) , th e  

q u e s t io n n a ir e  w a s  p i lo t  te s te d  w ith  3 0  r ic e  f a rm e rs  w h o  h a d  s im i l a r  c h a r a c te r i s t ic s  to  

th e  fu l l - s c a le  s tu d y  s u b je c ts  as 3 0  s a m p le s  in D o n g d e a y  S u b -d is t r ic t .  T h e s e
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q u e s t io n n a ir e s  w e re  e x a m in e d  a n d  te s te d  f o r  r e l ia b i l i ty  a s  w e ll  a s  a d ju s te d  b e fo re  

a p p lie d  to  th e  s e le c te d  s a m p le . A  c o m b in a t io n  o f  s e l f - a d m in is te r e d  a n d  in te r v ie w e r  

a d m in is te r e d  w a s  u s e d  fo r  fu l l - s c a le  q u e s t io n n a ir e s .

3.8 Data analysis

D a ta  c o l le c te d  a re  a n a ly z e d  b y  th e  c o m p u te r  p r o g ra m  as  fo l lo w s :

3 .8 .1  D e s c r ip t iv e  s ta t is t ic s  in c lu d in g  f re q u e n c ie s  a n d  p e r c e n ta g e  a re  u s e d  fo r  

s o c io - d e m o g ra p h ic  fa c to rs , p e s t ic id e  u s e  b e h a v io r s ,  s e l f - p r o te c t iv e  b e h a v io r s ,  a n d  

p e s t ic id e - r e la te d  s y m p to m s . M e a n , M e d ia n , a n d  S ta n d a r d  d e v ia t io n  ( S .D .)  o f  s c o re  

w e re  c a lc u la te d  in  th e  s o c io -d e m o g ra p h ic ,  p e s t ic id e  u s e  b e h a v io r ,  s e l f -p ro te c t iv e  

b e h a v io r s ,  a n d  p e s t ic id e - r e la te d  s y m p to m s .

3 .8 .2  A n a ly s is .  T h e  re s e a rc h e r  a n a ly z e d  th e  d a ta  to  a s s e s s  r e la t io n s h ip s  

b e tw e e n  p e r s o n a l  f a c to r s ,  p e s t ic id e  u se  b e h a v io r s ,  a n d  s e l f - p r o te c t iv e  b e h a v io r s  

( in d e p e n d e n t  v a r ia b le s ) ,  a n d  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 ) .  C h i-  

s q u a re  w a s  u s e d  to  f in d  r e la t io n s h ip  b e tw e e n  in d e p e n d e n t  v a r ia b le s  a n d  d e p e n d e n t  

v a r ia b le s .  F o r  a ll o f  s ta t is t ic a l  te s t  u s e d  in  th is  s tu d y , th e  s ta t i s t i c a l ly  s ig n i f ic a n t  le v e l 

w a s  se t a t  a lp h a  =  0 .0 5  ( th a t  is, p -v a lu e s  <  0 .0 5  w e re  c o n s id e r e d  s ta t is t ic a l ly  

s ig n if ic a n t ,  p -v a lu e s  b e tw e e n  0 .0 5  a n d  0 .1 0  w e re  c o n s id e r e d  m a r g in a l ly  s ig n if ic a n t .
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