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Objectives: 1) To provide background and assess an association among the knowledge, attitudes,
and practices of pesticide use and exposure in the maize farmersat Namtok sub-district, Nanoi
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exposure in the maize farmers at Nantok sub-distric, Nanoi district, Nan province t; 3) To evaluate
the effectiveness of risk communication model in the maize farmers at Namtok sub-district, Nanoi
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Methods: Cross-sectional was condy;

interviewed with questionnaires, in-depth
interviewed and participatory obse uasi-experimental was conducted in the
second phase. Risk communicati > on risk communication principle and
was implemented into experir ). Rj 1 model comprised 4 components
including public meeting wor—"— —n media, home visit and Personal
Protective Equipment (PPH b comprised 6 sessions within 2
days including focus group. Ra paraquat, environmental effect
of paraquat, susceptibili® T'safe paraquat handling, skill
training to increase self-e e] was performed in the target
area within 6 months. Meness of risk communication
model.

Results: Phase 1: The 1,
practices, but maize farme;
because some farmers did

pdge, positive attitude, good
pms due to pesticide exposure
-operly PPE. Phase 2: Primary

outcome, paraquat residues in JF . 3 mg/l (Limit of Detection, LOD)
in both groups. After interve Tl . 21 mg/1 were detected in 4 cases
(7.8%) of experimental group - - of WWtrol group. Proportion test by non

d® outcome, knowledge attitude, and
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control group were not. Knowledgsfe=4! between group after intervention were
significantly difference™p<Q knowledge, attitude, and
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personal protective e MY Jrvention was significantly
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proportion of paraquat p01son1ng toxic symptoms between g oup after intervention were
significantly difference in bullh 3¢, eye irritation, @ggt drop, and mucus symptoms (p<0.05)
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of pa E use after
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CHAPTER |
INTRODUCTION

1.1 Background and Rationale
The kingdom of Thailand lig.

comprises 76 provinces that aig

the heart of Southeast Asia. The country

/’to districts, sub-district and villages.
' sh Wsé]dustry sector contributed 34.93%
¥ ———

aricultural sector 11.64%, the

The Gross Domestic Produes
while the wholesale anf*
transportation sector 7."‘» jector 4.82%, the government
administrative and prote
sectors 18% (Office of A

agricultural sector is ait

asector 4.16% and lastly, other
nIine). It can be seen that the
i1 n ibutes to the country’s wealth
as well as addresses th *land produces three majors of
agricultural products incl Mize, millet, cassava, sugar cane,

soybean, green bean, peanut # nlc® (i.e. rubber tree, oil palm, coffee,

tea, lungan, durian, mangos .-i nd vegetable (i.e. garlic, onion,
potato)(Office of Agikad '
Thailand has %

|
fungicide since the 19: i , coinceldiry widl e expan5| i of the country’s agricultural

herb|C|de insecticide, and

system from domestic to #dsstrial gjoc ducti@’and mono-cropping agriculture (Wattasit

srwong ot o RS ) Qo) B P ol couney s nceasa

dramatically frorﬁ‘| 1994 to 2007, 204790 tons to A16,322 tons rwectively (Office of
Agricul@lﬁﬂoﬂoﬂ ﬂdﬁmm%ﬂ@hw@r}ﬁ H fertilizers and
pesticides %have become a major part of farming in Thailand allowing for increased crop
production and income. Although pesticides are available in the market, easy to use,
require a small labor force, and allow for quick yield, many adverse health effects and
environmental impacts have resulted from pesticide use. Pesticides not only destroys
targeted weeds and pests, but it also contaminates soil, water, and air as well as damages
the surrounding ecosystem and other living organisms necessary for maintaining



ecological balance, for example, insects, birds, worms, fish, etc (Wattasit Siriwong,
2007, 2008, 2009) Pesticide residues can remain in the environment and cause long-
lasting effects to humans and the environment long after discontinuation of it use (IPM

Thailand, 2002 : online ; Sarun Keithmaleesatti, 2010). In humans and animals, pesticides

target the endocrine system and can alsog g gse cancer, infertility, and mutations. .

/rnong farmers in the use of different

: -4’ Bureau of Occupational and

Figure 1 shows the lates:

Environmental Disease, the ) - pesticide poisoning from 2006-
2008 were 15.9, 18.3, 14 2 ectively. This shows that the
pesticide poisoning sti!" ureau of Occupational and

Environmental Disease, ? - ate and carbamate insecticides

JW%0ifoning among farmers, were

pegged at 8.0, 7.6, and €4 p ) ti " -ides and fungicides poisoning
morbidity which the secon, U1 9357444 5. 0151 Wi 'Wlin farmers were 5.1, 5.5, and 5.3
per 100,000 populations. T
A%,
2000 ——— , A =Tow
18.00 Tig —
R . = m=Organophosphate
16.00 o and carbamate
i insecticides
14.00 ¢ - ® Herbicides and
12.00 - - fungicides
10.00 - §7 ® Other insecticides
8.00 - : 6
6 . . 3. _i-' = Rodenticides
AR BN MRE A
. ther pesticides
4 5 4
2.00 . -
= 0.3 0.4 0.4
0.00 Pesticide toxic
effect, unspecified
2006 2007 2008

Source: Bureau of Occupational and Environmental Disease
Figure 1: Morbidity rate of pesticide poisoning in Thailand (2006-2008)



Occupational poisoning with pesticide is common in Thailand. This has largely
been driven by the fact that farmers are often under trained and illiterate. Many of them
consider it impractical and expensive to use safety equipment, especially in tropical
climates where it gets very hot when using these types of equipment.

Maize is the third agricultural cran in Thailand. In 2009, the total growing area

/ rais respectively. The northern region

.éirhere 4,181,975 rais is devoted to

growing areas and 4,081, Gewes ? harSisti ammm—— i o of Agricultural Economics,

and harvesting area were 6,691.82

2009d : online). Maize cron , tensive use of herbicides. Maize
farmers, on the other han g#Cx ] N W, Saotect themselves from herbicide
poisoning. Most of “Uier g AR \- without Personal Protective
' " Wine). Also, due to pricing of
herbicides, short reentry, L Bl 4 imaintenance, not only farmers
increasing their risk.
Topographically, Nai ffrqgZzz — i W stricts, 98 sub-district and 129,988
households. Close to 80% of thp Ids are farmers’ households. In 2009,
the top five agricul{ oy WL naize 421,766.7 tons, rice
104,345.9 tons, longsds

Commercial Affairs N I 2010 RE— U U, , 1sak Yamaiwong and Pichad

-f‘ respectively (Office of

Nongchang stuﬁ the sitfasn of agrochenfistl in Na’jrovmce (Roumsak Yamaiwong

and Pichad No hua)(g m M(ﬁwﬂaﬂe ﬂﬁdlstrlcts in the province

have been using %rochemlcs dating gs far back a 0 years ago. top 3 districts that
reporteoﬂ‘u&ﬁ 'aea n&ﬂfiemtgﬂ ﬁ ']1(3 w%’t%aaﬂzularly paraquat
(78.68%) %re Tawangpha, Nanoi, and Meijarim districts. They also found risks of
pesticide exposure in Nan province.

In Nanoi district, maize farms are located in the Namtok sub-district. Farmers
have been using paraquat over 25 years for killing unwanted weed, protecting crops from
pest, increasing crop yield, and hence increasing income (Namtok Sub-district Health

Center, 2009). Due to othis situation, Namtok sub-district health workers were concerned


http://dict.longdo.com/search/lychee

about risk of paraquat exposure and its adverse impact on health. This has led to the
establishment of asurveillance system using cholinesterase testing in all maize farmers in
2009. The initial surveillance results indicated that 39.5% of the total population had
normal and safe level while 60.7% had risk and no safety of chorinesterase test. This

demonstrates that a significant proportiqn, of farmers are experiencing adverse health

effects due to paraquat exposure

/there has been no study that has been
carried out on the impact of NWREERERTE ai't éie both human and the environment
health.Maize farmers in NE=— isHict mm— sl of paraquat exposure, while

they have not known abour = , 22w to get lid of or reduce risk.

"-u as, and held the largest share of

the global herbicide maike#1 ,~ AR 'm:‘SiZGd in 1882. Its herbicidal
properties were disco\, ] s 1% NN\ oratories, which produced it

‘ries for use on large and small
ced control. It is a quick acting,

non-selective herbicide, whic de

within the plant. Paraquat is |nc : 0 destroy weeds in preparing land for

gat Wlsue on contact and by translocation
planting in combinatiz . \gvich minimise ploughing and
. B —
help prevent soil eros{7 AX J
With regards to fil> key™ " WEC) he Jfjpatest risk to workers for fatal
and serious accidents is Qurlng mixing and.‘gadlng Several studies have shown h|gh

o o B G BIAF 5 o o ron s

regions of Costaica, identified 284 accident cases caused by paraquat between 1988
and 199 s and fingernail
damage% dftiof ﬁﬁﬂjmym gﬂﬂ ﬂlﬁsﬁfﬁcult to follow
label instructions and recommendations for use. Sprayers generally have no or inadequate
protective clothing, lack training, and have little knowledge of the specific effects of

products they use. Workers on estates are frequently employed as sprayers for 10 months
of the year, six days a week (Vergara, 1991).



In occupational use, the main route of exposure is through the skin where the
worst cases of exposure occur during knapsack spraying. Continued exposure, as
encountered by spray operators on plantations, is reported to affect the skin, eyes, nose
and finger nails. Skin problems include mild irritation, blistering and ulceration,

desquamation (peeling of the outer layer of. the skin), necrosis (cell-death in skin tissue),

dermatitis of the hands and in <2 g0l areas (from leaking spray machines
soaking trousers) (Ongom Mt rnation Programme on Chemical
Safety, Environmental Hezm a m—=Diquat, EHC 39. 1984). Severe
exposure on hands has res TN 20 from localised discoloration to

temporary nail loss (Sam ## , \ W Saaward, 1979). Eye splashes can

result in irritation and™iiiT! g#f¢ Y o visual acuity can decrease. A
,

Shn the feet after working with

While small farme; g JF : N nlems as estate workers (lacking
training, distant washing me g& - ""' aiglexposed to paraquat less regularly.

A study of small farmers in Ken\z

—— zective clothing was worn (the cost of a
e J (

iaiggend Chris, 1993).

pair of rubber gloves,. S g
iy’ Jjuat, although a number of

Intact human :'y:::
fatalities resulting from :| eI Mar e BECTSKIN ! ve been documented (Smith,
1988). The presence of scratches, cuts, sores %severe dermatitis on the skin substantially

ros o 4} B GBI 19 i

dermatitis, secon@idegree burns and itching rash on the face, neck, hands or all over the
. € . Q/

paraquat udam,' 1992). c orkel” wit na ldrtation workers in

Honduras sent reports of common nose bleeds, diminishing eye sight, burning of skin,

thinning of hair, nausea, loss of toe and finger nails (Brady, 1992). Similar incidents

have also been reported in developed countries as well. In 1992, a UK agricultural worker

died after being splashed in the face with paraquat when he dropped an open container
(Thomson, Casey, and Vale, 2008-09). In 1994, a farmworker in the UK suffered a



severe rash and infection to his groin after applying paraquat with a knapsack sprayer
(Thomson et al., 2008-09).

Several methods have been suggested to minimize pesticide exposure and effect.
The implementation methods depend on the resources available in the area under
question. In 1985, the UN Food ard, Agricultural Organization (FAO) initiated a

voluntary code of conduct, but 2 gadequate government resources in the

developing world makes thi<Wss e éihousands of deaths continue even
today. WHO has recomme? CCONS tommm— pesticides should be restricted

in areas where these are I'°2 , atfect are seen (Konradsen et al.,
2003). In the US, paraqu? W LShere certified applicators can use
and purchase it. In the"OK 4 \ x\* and Pathclear and Weedol are
1h. ? \ W:ional users should wear a
aasr,-, ’ . "oid spray drift and remove
contaminated clothes imm : ' pehi, | d'Safety Guide adds that normal
personal protection and hy gEni=== be rigorously observed; paraquat
should not be sprayed with madee : ,u used by people suffering dermatitis or
with wounds. ' .

Another wayr E’ “Jcate the people could be
considered as one of 7",[ besc e e mc priminate and harmful use of
pest|C|des According to garaquat p0|son|ng£9d effect that caused paraquat exposure in

e s AP GBI ot

exposure in this @mmunication. Generally, exposure assessment has the potential to be
an effe i ncern, because
commu:iﬁ:ﬂr.l’I @emjm gmﬂj ﬂ;ts about their
environmental exposure level and the sources of those exposures, b) suggest strategies for
exposure reduction, and c) enhance the level of substantive dialogue with government
policy officials.

Although exposure scientists and researcher are well trained at reporting human

exposure results in peer-reviewed journals, this mode of communicating and interpreting



result may not address the adverse health effect concern and information need of the
community. Community-based studies generate an obligation on the part of the
researcher to ensure that participants and the community obtain the information necessary
to address their concern (Israel, Schulz, Parker, and Becker, 1998)

Knowledge attitude and pract uestionnaires have been found to provide

insights about the pesticide handias® 4 pesticide exposure and have been used
to identify the lack of appror® ~ ‘éertage of inputs when dealing with
: : 1 g o impact can be achieved if the
awareness programs are In:t \ \\\ ulation and in areas with higher
occurrence of poisoning. " < AN n out to identify the occurrence
of paraquat poisoniriy i NG effectiveness of the risk
communication model ; 0T = . uat exposure in the maize

2\Vilke, Thailand was then assessed.

1.2 Research Objectives

1. To provide the general 5= =1 and to assess an association among the

el Sl e,

knowledge, attitudes a0 gfhosure in the maize farmers
in Namtok sub-distri i'?—ﬁ:d .

2. To modify "_[ COls
exposure in the maize fagmers in Namtok é'ib -district, Nanoi district, Nan Province,

maios. @Y INHNINYNT

3. To ev@luate the effectlveness of risk communication model in the maize

AR ST T Y

1.3 Research Question

o c1municating risk of paraquat

Does the risk communication model effectively decrease paraquat exposure in the
maize farmers at Namtok sub-district, Nanoi district, Nan province, Thailand?



1.4 Research Hypothesis
HO: Risk communication model dose not decrease exposure of paraquat in the

maize farmers at Namtok sub-district, Nanoi district, Nan province, Thailand.

H1: Risk communication model decrease exposure of paraquat in the maize

1.5 Scope of Study

The study was (g \ ‘2\""\\_ gorovince, Thailand. This study
was applied the PRECE’, _ \ \\. k to demonstrate community-
based environmental hea' # M - A\ \ tion model was then modified

The study was d: DU fI'® phase was the cross-sectional

study for conducing socii#e JFss I8 behavioral, and environmental

assessment, and educational #d

e®l. The second phase was the quasi-

ad policy assessment and intervention

experimental study for conducir _,ﬁ)_r:'

alignment and imple ,— ;_ studies were done to assess
the process, outcome v A

The participants j the first priase weie (he maiz r wrmers in Namtok sub-district
and the participants in th€ acond ﬁase wawe both Namtok sub-district (Intervention

group) and Boﬂiubﬂsac% rmauwrﬂgtlﬂf used on evaluating the

effective of the rig’( communication mgdel after the&tervention in Hgth groups. The data

e RRARIPIRAATINERY

1.7 Definition of Terms
PRECEDE-PROCEED model refer to health promotion planning model which
was applied to demonstrate how environmental health research in communities lead to

effective risk communication model.



Risk communication model refer to the model which was applied base on
principle of the effectiveness of risk communication in order to communicate risk of
paragquat exposure and encourage the maize farmers to protect themselves by using the
personal protective equipments (PPE) for reducing risk of paraquat exposure.

Risk reduction is the effectivieness of risk communication model to reduce

paraquat exposure and poisonina i

é‘iﬁll Protective Equipments (PPE)

Full compliance witMsas
ve ,umﬁudmg hat, goggle, mask, gloves,

refer to using all of persoi™®
long-sleeved shirt, trousers armers while they apply paraquat
including mixing, loadino | compliance.
Pesticide is defiirley cluue herbicide, insecticide, and

fungicide.

1.8 Overview of the Disse
In chapter 1, the s ckground and rationale, research

objectives, research question, rese- s _scope of study, definition of term, and

L »i" /4
overview of the dissemtig goCgm summary of paraquat, risk
communication prin ;r 7 ,,i:il High Performance Liquid
Chromatoghrapy (HPL( Meticos snapter J_ This chapter was divided into
7 sections. The first sectign gesented a sunwary of paraquat. This was followed by a

description of ﬂ W@q%ﬂ%ﬁﬁcﬂ Ejd’]rﬂ:ﬁjponents. Thirdly, the

PRECEDE-PRO@EED model was explalned particularly how it relates to environmental

) 8 11399 D L1 M3

Chromatoghrapy. The second to the last section presented the relevant research on risk
reduction of paraquat exposure through risk communication. Lastly, the conceptual

framework of this study was presented.
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Chapter 3 was provided the methodology of the study including research design,
sample and sampling method, sample size, study area, study period, study procedure,
structure of intervertion program, measurement tool, data collection, data analysis.

Chapter 4 was presented the result of the study. Chapter 5 contains the discussions

of the findings, including the limitations of the study. Finally, the conclusions and future
J l

research were presented.

AULINENTNEINS
PN TUAMINYAE



CHAPTER I
LITERATURE REVIEW

To understand the concepts related to this dissertation, this chapter reviews the

uat exposure through risk communication model

content related to risk reduction of para

including as follow;

2. 1 Definition of Paraque®
2.1.1. Summary

Paraquat (1, 1'dim~ Iectlve contact herbicide. It is
produced in several count 4 21 sC\ce of Taiwan, Italy, Japan, the
United Kingdom, and t; ‘ wUS= 'l"t , roximately 130 countries. If

not manufactured under 7 “W:an contain impurities that are
more toxic than the parent Jf JSCTH s =8 "0 %= Busively used as a dichloride salt
and is usually formulated to - = = 3 (World Health Organization, 1984).

Both its herbicidal and toy ;

arties are dependent on the ability of the
ﬁrn- '{ p y

parent cation to und a free radical which reacts
with molecular oxyg g.r iy Jintly produce a superoxide

anion. This oxygen rac _[ al may™s weSuy cf e cell death. Paraquat can be

detected because of its ahjli ‘x to form a rawal Numerous analytical procedures are

available WHOER 2 | VY1 BRI NN I WE 1N D

2.1.2 Enviillonmental dlstrlbutlon and transformation enwronmental effects

e TR SR T T e

the soil, paraquat becomes rapidly and strongly adsorbed to the clay minerals present.
This process inactivates the herbicidal activity of the compound. While free paraquat is
degraded by a range of soil microorganisms, degradation of strongly-adsorbed paraquat is
relatively slow. In long-term field studies, degradation rates were 5 - 10% per year.


http://www.inchem.org/documents/ehc/ehc/ehc39.htm#PartNumber:1#PartNumber:1
http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SubSectionNumber:1.1.2#SubSectionNumber:1.1.2
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Strongly-bound paraquat has no adverse effects on soil microfauna or soil microbial
processes (WHO, 1984).

Paraquat residues disappear rapidly from water by absorption on aquatic weeds
and by strong absorption to the bottom mud. Normal applications of paraquat for aquatic

weed control are not harmful to aquati¢ grganisms. The toxicity of paraquat for fish is

low, and the compound is not .a However, care should be taken when

applying paraquat to water (WSS ned : inlrowth to treat only a part of the
growth, since oxygen coitee= su sea decay may decrease dissolved
oxygen levels to an extent ‘2 N sh. Treated water should not be
used for overhead irrigatic \:“ t (WHO, 1984).

Paraquat is not 4R , O \_w uie concentrations of airborne
paraquat have been s ! -ve & ' \ nal working conditions, the
exposure of workers in @ ons remains far below present

Threshold Limit Value (7 g e assers-by or of persons living

downwind of such operation ##s araquat usage has been shown not

to have any harmful effects on = ;aquat residues are to be expected only

,L" ,u
when a crop is sprayeduli

n asture 4 hours after spraying
at normal applicatioll A d Consequent residues in

products of animal origi '![ re Ve

..,—r}. "-"l

2.1.3 Paraquat quetlcs and metabo S

AlthougF‘oﬁ ﬂoﬁa@ﬁ ﬁ%ﬁﬁw ﬂﬂﬁﬁj&fter oral ingestion, the

greater part of th@Jngested paraquat |s eliminated unchanged in the faeces. Paraquat can
also be ﬁl chanisms of the
toxic eﬁiMﬁaﬁnmg u‘jgm ﬂ d single-electron
reduction-oxidation reaction, resulting in depletion of cellular NADPH and the
generation of potentially toxic forms of oxygen such as the superoxide radical (WHO,
1984).

Absorbed paraquat is distributed via the bloodstream to practically all organs and

tissues of the body, but no prolonged storage takes place in any tissue. The lung


http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SubSectionNumber:1.1.3#SubSectionNumber:1.1.3
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selectively accumulates paraquat from the plasma by an energy-dependent process.
Consequently, this organ contains higher concentrations than other tissues. Since
the removal of absorbed paraquat occurs mainly via the kidneys, an early onset of renal
failure following uptake of toxic doses will have a marked effect on paraquat elimination
and distribution and on its accumulation,in the lung (WHO, 1984).
2.1.4 Biochemical meche

The mechanism of the M on ot éihas been extensively investigated.

v view - SUNEAr ——— i i
Several reviews or mono NEhar s 1o mical mechanism of

paraguat toxicity in plants (2 ] N m:And Hassan, 1979) bacteria

' \

L

‘.\1. N ] ) ] ]
Paraquat has 10N gfe; IR W \\___‘ i cyclic reduction-oxidation
_ \, O
. . . . \ h b .
reactions in biologica #€y<# AN N undergoes a single electron
= " LY
A ' %,

"% environment, however, a free
enerating the superoxide radical
(O2). The deoxidized parag. — e\ g another electron and continuing

the electron transfer reactions in

= ner (Figure 2.1). Research into the
7 7 (Flgure 2.1

pgriially toxic consequences of
iy ation of cellular NADPH,

_— fc ‘he intracellular reduction of

mechanism of paraquaite
the redox cycling ;r
which is the major ‘[ e 01 ves
paraquat. Generation of Qp Lan lead to the Jymation of more toxic forms of reduced

oxygen, hydrogﬂpwﬂ (ﬂzqg] ﬂWWanﬁ ﬂrfj’ Hydroxyl radicals have

been implicated §h the initiation of the membrane-damaging by lipid peroxidation,

KA N T

important NADPH-requiring biochemical processes such as fatty acid synthesis (Smith,
Rose, and Wyatt, 1979).


http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SectionNumber:6.3#SectionNumber:6.3
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B 22250

mediating have been im=® pich o8 oeeeria, and in in-vitro and in-vivo
wlassan and Fridovich, 1977,
Hassan and Fridovic < ', , ' r,L‘ stimulated cyanide-resistant
ed%or by an NADPH-dependent
formation of O,. The rfs ‘, e . might be responsible for the
toxicity of paraquat in Dac #F. JF s ] % Wrvations that bacteria containing
elevated activities of supeio» i A-ASdonz e that detoxifies O, were resistant
to paraquat toxicity (Hassan an =% = ’ ¥, Hassan and Fridovich, 1978; Moody
and Hassan, 1982).

In vitro studle 5-' sarious animal species have

supported the hypothe ,I nigmnd associated O, and H,0O;

generation also occur i mammallan systems (Gage, 19ud llett, Stripp, Menard, Reid,
and Glllette, 19 fﬂi Talcott, Shu, and Wei,
1979). Bus eta u’-ﬂqﬂﬁwﬁ Efllffﬁduction of paraquat in
mammali tems_was catalysed b r0S0 ochrome #4450 reductase and
o A BT b B Hed Bt st

potentlate(? by exposure to elevated oxygen tensions further supported the potential role
for molecular oxygen in mediating toxicity (Autor, 1974; Bus et al., 1975; Fisher,
Clements, and Wright, 1973).

The results of in vivo studies conducted by Bus et al. (1974) suggested that

stimulation of lipid peroxidation, which was dependent on paraquat redox cycling and
associated O, generation, might be an important toxic mechanism in mammalian systems.
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Consistent with this hypothesis, animals fed diets deficient in selenium or vitamin E, in
order to diminish cellular antioxidant defences, were significantly more sensitive to
paraquat toxicity than control animals (Bus, et al., 1975; Omaye, Reddy, and Cross,
1978). In contrast to these studies, a number of studies have shown that paraquat

inhibited in vitro microsomal lipid perqxidation (llett, et al., 1974; Kornbrust and Mavis,

1980; Montgomery and Niewoehg \ /1 and Netter, 1979). Subsequent studies
have indicated, however, thAMsCES ' éilate microsomal lipid peroxidation
when an adequate supply == AL i) \itro Oxygen tensions were

maintained (Trush, Mimna: = , . ; Trush, Mimnaugh, Ginsburg,

Despite the eviGene #5 f L \ em that lipid peroxidation is the
underlying toxic mechg il fr a \ n conclusively demonstrated.
.ndla'a pn damage in vivo by analysis
Z ' ' both markers of peroxidation
injury, has been largely un gfces= iti® and Omaye, 1977; Shu, Talcott,

Rice, and Wei, 1979; Steffen, Mv.

fgr" 7 ppus, 1980). Furthermore, attempts to
‘4_

counteract paraquat fewici gusgtntioxidants have also been
unsuccessful(Fairsht 1 ;, Y )

Superoxide radi< S gerioes . e (O Ilng may induce biochemical
changes other than the |n|g,at|on of peromdaU reactlons Ross et al. (Ross, Block, and

chr, 575 G4 P BPVGIBI Y o s

mouse lymphobl@§ts. Paraquat Was also reported to induce a superoxide-dependent

B0 N TP PN (1M B

increased cyclic GMP might stimulate the pulmonary fibroproliferative changes

characteristic of paraquat toxicity. In other studies, paraquat has also been found to
increase collagen synthesis in rat lung (Greenberg, Lyons, and Last, 1978; Hollinger and
Chvapel, 1977;Thomoson and Patrick, 1978).
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Redox cycling of paraquat has also been proposed to lead to increased oxidation

of cellular NADPH (Brigelius and Anwer, 1981; Keeling, Smith, and Aldridge, 1982).
The activity of pentose shunt enzymes in the lung rapidly increased in rats administered
paraquat, which suggested an increased demand for NADPH (Fisher, Clements, Tierney,
and Wright, 1975; Rose, Smith, and \A/yatt, 1976). The observation that paraquat
ith et al., 1979) further supported this
. ’/ﬂl Direct analysis of NADPH in the
atn¥int s NADPH content in rat lung
(Smith, et al., 1979; Witsc. ] ations led Smith et al. (1979) to

propose that xidation ot M : RSt vital physiological processes,

decreased fatty-acid synthesis ing

such as fatty-acid syntlicsic g, A\ \ Suaceptlble to lipid peroxidation
by decreasing the equ##ie: P p function of the antioxidant

Altered lipid
metabolism

}

Toxicity

TR aADP —

Ho Op+Co
Catolase

Toxicity +—F yj S 5,010,
Eu, s
il -
o unsatu i f:ed lipids
V :n-elen:l.u.m ”

o
ﬁWWﬁWﬁﬂﬂ

GSH Memhrnne
educta amage

awwmummmaa

Toxicity

Lipids
Peroxidation

Vitamin E

E T BESET

Proposed biocchemical mechanism of paragquat toxicity (Bus & Gibson, 1982}

Figure2.2: proposed biochemical mechanism of paraquat toxicity
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2.1.5 Effects on humans

Occupational exposure to paraquat does not pose a health risk if the
recommendations for use are followed and there is adherence to safe working practices.
This has been shown in several studies evaluating the potential risk either short or long

term. However, nail damage, epistaxis, and delayed skin damage have been described and

may generally be taken as an indigis ‘goractices should be reviewed.

— o cav,//iaquat poisoning allegedly resulting
from occupational exposuies se ®in td as one or a combination of a
number of factors, via cos " ith concentrated products, use of
inadequately diluted soli " = wiamat, misuse of equipment (e.g.,
\ \~ event of contamination of skin

T ’ N1k he concentrate.

A large number ¢ -7 % @ n p0|son|ng from paraquat have

s in which the liquid concentrate

was improperly used to treat. Jdﬁ‘ =

cases, ingestion of the granularfo . types of fatal poisoning can be

distinguished: acute ll.! i gh yithin a few days, and a more

followed its ingestion or, in a few

protracted form that y ,_!:' “In fatal pulmonary fibrosis.

Depending on the sevel ![ ' oT e midy byl ||nvolvement of kidneys, liver,

and other organs. Extensye damage to the &’opharynx and the oesophagus are usually

swonin s GBI G W ) )71 T

After ingdgtion, speed is |mperat|ve in commencing emergency treatment and it

AN IRy IR e
response \1 iS ver ? e mortality rate
remains hlgh. In less severe cases, without lung damage, recovery has always been

complete. The possibility of recovery clearly depends on the dose of paraquat taken and
the time interval between ingestion and the commencement of emergency treatment.


http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SubSectionNumber:1.1.5#SubSectionNumber:1.1.5
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2.1.6 Occupational exposure

1) Epidemiological studies and case reports

1.1 Spraying personnel

Paraquat has been in agricultural use since the early 1960s and several surveys

have been conducted on spray operators, (Swan, 1969; Hearn and Kier, 1971; Staiff et al.,

1975; Chester and Woollen, 193 1983) Some of these studies were
aimed at clinically evaluatino thers at estimating inhalatory and
dermal exposure. Some o1 stuc®es r‘qummarlsed from which it can be

seen that the main route 0T \ ers to paraquat is via the skin;

respiratory exposure is necy 3 Soosure (of those examined) was

/ to be greater than in most
continuously for 10 months of
rs»during the entire working day,
6 days a week. The high ten grats y jether with the light clothing of the
sprayers increase the potentlal r| osure. In 1965, a study was carried out
on a team of 6 sprayo¥, . |rr te the efficacy of protective
A d raquat at 0.5 g/litre, for 12

measures. The operil™#

weeks. Attention was :[ aid o e ! man was given a thorough

physical examination and yr‘igie samples were.}gken before spraying began and at weekly

intervals througﬁ.l%eﬂmg ﬂrﬂﬂﬁm \Eié"ﬂeﬁj)ut using the method of

Calderbank and Yjen (1965). Chest X -rays were taken before the study started and at the

RO N WA e

Paraquat was found on 131 occasions, the maximum concentration detected being 0.32
mg/litre in the first study and 0.15 mg/litre in the second. Average urine levels of
paraquat of 0.04 mg/litre were found in the 1965 study, and of 0.006 mg/litre in the 1967
study. After spraying ceased, these levels declined steadily to become undetectable


http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SectionNumber:8.2#SectionNumber:8.2
http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SubSectionNumber:8.2.1#SubSectionNumber:8.2.1
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within a week - with one exception. It was concluded that the workers were not
subjected to hazardous levels of paraquat.

Both trials showed that about half of the men had suffered mild irritation of the
skin and eyes, but had recovered rapidly with treatment. Two cases of scrotal dermatitis

occurred in workers wearing trousers, that were continuously soaked by the spray

solution. There were also 2 casesa ' chest radiographs were normal.

Studies over a period ; / ® workers were performed by Hearn
and Keir (1971) on a Tril es=e. drew attention to nail damage
following gross contaminarz " itre that ranged in severity from
localized discoloration t0 ‘##: ' maiion of the lesions - affecting the

through leakage from , 5 AR\ Jetlinte personal hygiene. Apart

in, eye, or nose irritation was

Similar data were obt. ; ), who examined several groups of
workers spraying paraquat as a : - 2ssicant in cotton fields during the hot
season. These workemy AT I ancentrations of 0.13 - 0.55
mg/m? air. Dermal | y A d 0.08 mg paraquat on the
The '![ WeEkee
examinations of the work@rs demonstrate a% S|gn|f|cant deviations from the matched

msarows 0191 ) 391 )N T WY T

In the USH (Staiff et al., 1975 the exposure of field workers operating tractor-

1N Rl

yard and garden applications were studied in volunteers using pressurized hand

hands and face. nor -' the clinical and laboratory

dispensers containing paraquat solution (4.4 g/litre). Dermal contamination was measured
by adsorbent cellulose pads attached to the worker's body or clothing, and by hand-
rinsing in water in a polyethylene bag. Special filter pads were used in the filter
cartridges of the respirators worn by the subjects under study.
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In all, 230 dermal and respiratory exposure pads, 95 samples of hand-rinse water,
and 130 urine samples, collected during and following the spray, were analysed. This
involved 35 different paraquat application situations. The exposure of field workers was
found to range from about 0.40 mg/h (dermal) to less than 0.001 mg/h (inhalation). As
for individuals spraying the yard or garden, exposure ranged from 0.29 mg/h (dermal) to
less than 0.001 mg/h (inhalation) 7 \

In almost all cases, d-MaCSs I ’/ﬁhe hands. The respiratory paraquat

values were generally be|tes ® tiv/ y Ie'QnaIyticaI method. No detectable

paraguat concentrations werg , a< (lower limit 0.02 mg/litre). This
study confirmed the gener— 4 N . °ct conditions of use.

The potential IGiig- " A\ \ ¢ use of paraquat has also been

J’

\ si¥ymen who had been exposed
5.3 years, and compared them
with two unexposed cont ? : ’ 1éneral workers and 23 factory
workers. There were a few g - 3 Wm poor spraying techniques and 1

case of eye injury. The workers wi= inical examinations and lung, liver, and

kidney function tests /sgre N Fcant differences in all health

parameters measured| V. Ry’ brs to suggest that the long-
term use of paraquat we :[ 10t aSST i eff( 5 on health.
A paraquat formulgtllgn (240 g/litre) Wted 300 times by volume with water was

sprayed for 2 h e 0 SNo irritation of the eyes
F UEFINENT HEIRI

and the skin wasqgeported. The urlne of the workers who wore gauze masks contained

AN TG Ty TR

spraying operations, the concentration of paraquat aerosol was 11 - 33 ug/m® air. The

total dermal exposure was about 0.22 mg. The authors discussed the need for protective

equipment to decrease skin contact with paraquat and to avoid aerosol inhalation.
Quantitative estimates of dermal and respiratory exposure of 26 plantation

workers in Malaysia (Chester and Woollen, 1982) have shown a mean dermal dose of 1.1
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mg/kg body weight per h. The highest individual total exposure was equivalent to 2.8
mg/kg body weight per h; the mean respiratory exposure was 0.24 - 0.97 pg paraquat/m®
air. Spray operators and carriers were exposed to an order of 1% or less of a TLV of 0.1
mg/m® for respirable paraquat. Urine levels of paraquat were generally below 0.05

mg/litre.

A study was carried o! /t)f 14 spray men in Thailand using

/im-volum-e spinning fiisc applicators
g/!o g/litre, respectively (Howard,

\ his was severe in workers using
x"'-g
Ny I

conventional high-volume kriseSastiay e
with paraquat ion conceri® : 1.
1982). Irritation of unprorg
A atter work with spinning disc
applicators and paraquac g, g \ v paraquat levels after 14 days
spraying were significed®y 4% d .' : ' ' e, unprotected men using both
-7 : Le" s of paraquat increased as the
trial progressed. No evide e i C O 1i§covered among the spray men
undergoing clinical and rad gfras ; week after spraying ended. The
author concluded that spray concp d-held equipment should not exceed 5 g

iv“ - i

paraquat ion/litre. Aftowtos oy body exposure to
paraguat was determir ;r ,!:' “133).

The use of encl d UCE wrcleaigfice tractor reduced total body
exposures to paraquat to %6 91 mg/h or 18. 3§Jng/h respectlvely The authors reported

o v o YU QN B s s

proportional to ti4g tank concentratlons (paraquat dilutions of 1.1 g/lltre and 0.7 g/litre
were ap, i und for workers
using thﬁMﬁ\ﬁoﬂ imm‘j ?jﬂ h]a\ﬁltﬂlons studied, the
respiratory exposure was consistently a small fraction (<0.1%) of the total body exposure.
Exposure was mainly through the skin.

1.2 Formulation workers

Groups of workers exposed to formulations were examined by Howard (1979).

The first group of 18 workers in England comprised subjects exposed to dust and liquid
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paraquat formulations during a 37.5 h working week, the mean length of exposure being
5 years. The second group also comprised 18 males, from Malaysia, exposed to liquid
concentrate formulations during a 42-h working week, the mean length of exposure being
2.3 years. Partly protective clothing was worn. However, in Malaysia, no gloves, rubber

aprons, or goggles were used. The medigal records and the dermatological examinations

revealed acute skin rashes, nail dig \ /blepharitis, and delayed wound healing
in 12 - 66% of these work-msess /f i‘ects were often found among the
Malaysian formulation wmeesss X! Jwe-—oafety and hygiene was apparent.

Clinical examination dio 4 , > of chronic contact dermatitis,

2. Cases of occupa’#fi. 4 A\ \ \ usuc effects

Hayes and Vau, ; sev fr @ \o Mesticides in the USA. From
1956 - 1973, no death; 1ble.-¢ @ ciAregistered among agricultural
workers, but in 1974, 4 fg % : ' M this herbicide, although it was

Conso (1979) reported
17 cases of skin and eye irritat a0anied by epistaxis or other signs of
il Ejemuth et al. (1983) discussed

By Jnd eye irritation.

not clear whether they were #ids= = or Wl -upational.

systemic effects, in pga
a few cases of paraq— ;,

The available 7",[ lenCe™ = e ol \ymmended dilution rates and
correctly used, systemic o;al inhalation, or %mal effects should not be expected. Skin

i G LRGPP TN G s

However 4t should be emphaS|zed that carelessness in handling paraquat may
have se % ﬁ clinical findings
and pat&}gjﬁﬁnﬁmﬁmﬂj nﬂT E‘\long agricultural
workers, 6 of which were fatal. In 5 of these cases, swallowing was involved.

2.1 Oral ingestion

The ingestion of paraquat may occur accidentally, if liquid concentrates are

decanted into unlabelled containers near the working areas (Kawatomi et al., 1979), and

dangerous ingestion can occur if operators suck or blow out the blocked pipes or nozzles


http://www.inchem.org/documents/ehc/ehc/ehc39.htm#SubSectionNumber:8.2.2#SubSectionNumber:8.2.2
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of spray apparatus.Of the 6 fatalities studied by Fitzgerald et al. (1978a), 3 swallowed
Gramoxone® after sucking the outlet of a sprayer. In one non-fatal case, the man had
sucked out a nozzle containing diluted paraquat, while in another case, the man who had
blown into the jet, to clear it, escaped with only minor signs of poisoning. Dilute solution
blown into the face by the wind and snlashes of concentrate that get into the mouth

probably explain the resultant g 21th, on the tongue, and in the throat.

Acute dermal para g# o kN W icWibed by Fitzgerald et al. (1978a).
The use of a leaking Sprogf AR \\- extensive dermatitis probably
' N ged skin. Jaros (1978) has
L "aquat (50 g/litre instead of 5
in paraquat contamination of the
neck, back, and legs of a 1 = ‘ ot @ork, he complained of a burning
sensation on the neck and scrotu! — . on to hospital 6 days later, cough and

BTN,
respiratory difficultieowve g & g7 patient died of renal and

respiratory failure. 1 V. iY' Jreful handling of paraquat.
Jaros et al. (1978) have :[ SCUSSCS ess of ! raquat poisoning in the CSSR

related to paraquat appllcapciiir,;..i

L

s S DA I BT s

in a woman (Ne#house et al., 1978), 8 weeks after initial contact with paraquat. The

. iy . ¢ o .
By WA 1P T PN 1
trees. Theqo tient had*of il pfotective'clot EJor er after spraying.

During the 4 weeks preceding her first admission to hospital, she developed ulcers and

respiratory complaints combined with anorexia. Damaged and broken skin was thus
exposed to paraquat.
A chest X-ray and needle biopsy of the lung revealed pulmonary lesions.

Seventeen days after discharge from hospital, without a specific diagnosis, she was
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readmitted, and died 2 weeks later with progressive lung, hepatic, and renal dysfunction.
More recently, Levin et al. (1979) described the clinical and pathomorphological
investigation of a patient who died of hypoxia after repeated dermal exposure to paraquat
(28 g/litre) and diquat (29 g/litre) in a water-oil dilution - contrary to accepted practice.

The worker had used a leaking sprayer.

A characteristic ulcer de\assN /
lung damage. Waight and WemsaSs /ifatal case of dermal poisoning with
, a CEnceammmm= |ation following spillage from

g2 of paraquat contact. There was also

a bottle in the back trousez \ discussed the factors related to
severe paraquat poisSonin 4#¢ i opical agriculture. Three fatal
incidents followed sKiii ; \ _ scd paraquat to treat scabies
7 ' K VoMl blistered and ulcerated. The
Aysmafter the accidents. However it
sHowed skin lesions much more
severe than would be expect g#Fna ? customary dilutions been used and
that, in one of these cases, the pe and throat ulceration strongly suggested
that ingestion might a'sg b g

2.3 Local skil ;,?—54

Paraquat has a 7'![ lyed cie et g tact with liquid formulations,
as well as repeated exposgre to dilute solutlv produced skin irritation, desquamation,

and, finally, neﬁ Hﬂ%ﬂﬁtﬂ@nﬂ ﬂﬂﬂﬁuse et al., 1978; Waight

and Wheather, 19F9; Levin et al., 1979) Harmful dermal effects have been reported

Y 1TV PAY (NN )01

inadequate personal hygiene. Horiuchi and Ando (1980) carried out patch testing on 60
patients with contact dermatitis due to Gramoxone®. In 8 patients (13.3%) positive
allergic reactions were established. In another survey with 52 persons, a positive photo-

patch response was reported in 11 patients.
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Nail damage has also been reported after frequent exposure to paraquat
concentrates during the formulation of the herbicide or the preparation of working
dilutions (Samman and Johnston, 1969; Howard, 1979). Leakage from sprayers may
cause nail damage only if there is gross contamination (Hearn and Keir, 1971).

Asymmetric discoloration and softening of the nail base appears together with an

infection, that usually persists af: # nail, but a few months after cessation

A number of studies RN s2rd from splashes of concentrated
paraguat that come into co , \?‘ (I59; Howard, 1979). Apart from
irritation of the eye and ol ‘:_ \ﬁ”‘* wehous ocular damage may occur
such as destruction of ##C ' A7 =y 7 O\ \ '\' d of the corneal epithelium.

\\

e4 case of conjunctival necrosis
nraying in windy weather. In a
second case, there was p , gross corneal opacity. Severe

conjunctival injuries with keratitisT™=———— isual acuity were reported in 3 workers
] ] T 7 y p

et k" i

by Watanabe et al. *7 T g-al. (1980). The eyes were
washed with water il y iy} and required treatment for

more than 3 weeks. 1l

i¥

2.5 Inhalation

e i 0 8 G PR g o o s

represent a signi§itant health hazard (Howard 1980) and the effects of occupational
inhalatiQ buf n (Swan, 1969;
Howard?%m ﬁngn?;y ﬂ meﬂxj klﬁ gloflcant levels of
droplets in the respirable range of < 5-7 um diameter, and chemical analyses of paraquat
aerosols or particulate matter, sampled from working areas, have usually shown them to

be well below the TLV. However, there have been some reports of adverse effects as a
result of inhalation exposure.
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2.2 Risk communication principle

2.2.1 Definition of Risk communication

1) Risk communication is the process of informing people about hazards to their
environment or their health. Communicating risk is two-way exchange in which
organizations in form target audiences, qf possible risks, and gather information from

those affected by the risk (United 58 gental Protection Agency, 2003).

2) Risk communicatin® ‘,fj_- heal S / actively defining and managing any
crisis situation. Communi® \esd¥ge s—'ic instructions and alternatives
regarding a health or env ‘ ity can lead to successful risk

3) The Natioiiai 'f L1 t es risk communication as an
ik p- ? \ \~ 1 among individuals, groups,
tirp'.a @‘ the nature of risk and other

messages, not strictly abc S e '- (%8s, opinions, or reactions to risk

interactive process of

and institutions. It inve

messages or to legal and gFtit:s ‘ ' 5 for risk management (National
Research Council, 1989). : |

4) The scientifig ligt = = = a0 guidresses the problems raised
in the exchange of ir ;r !:' *], significance, control, and
management of risks 7'![ onar e 2509; i} vello, 2001). It also addresses
the strengths and weakneges of the various fhannels through which risk information is

s GBI PRI GW B o e it

discussions, infofhation exchanges ublic exhibits and availability sessions, public

wmmmm eNijHDN Z'J) .

techniques. It requires awereness of the the factors that affect the communication process
and how individuals perceive risk and risk information. Focusing on the communication
process rather than just the risk may be one of the most important considerations for
successful risk communication. REFERENCE PLEASE
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2.2.2 Effective Risk Communication Principle

Effective risk communication recognizes that the public has right to receive
information and to be actively involved in both the dialogue regarding the nature of the
risk and the decisions about way to minimize or control identified risks. This dialogue

assessments (“Is there a risk?” “What is it?”

often blurs the distinction between ris
“How bad is it?””) and risk manacgis gould we do about the risk?”).

Another important pr? ’ rlsr\’/iication Is that communicating risk
: If ¥, t will not be believed, especially
if it involves risk informat: \ ccallum (1997) suggested that
several factors influence - ##: i N Q degree of empathy and caring
conveyed, the degree™ot 4fe. \ \ exent to which the source is
considered competent, . ' N ator shows commitment and
dedication to health anc '/ IC’\4/o one approach or method to
communicating risk or ri pestiod ‘n» be universally applied to all
purposes or audiences, but. llowed to foster more effective
communication. Developlng an ommunication program involves the
following con5|derat|s,

1) Determinii} i;—!:'d

Risk communic: ![ N Cais —erand ectlve Sometimes the goal is
to alert people to partlculqr risk and move tw to actlon At other times, the goal is to

tell them not to ﬁ uﬁ Qﬁﬂ;ﬁ ﬂ@w Ejtﬁlcﬂ Eﬁj communicator wants to

inform 1nd1v1duaﬂ|that a partlcular 51tuat10n does not pose health risk. Because people’s
are beinﬂa d'd j nica 7] y. As discussed

earlier in this chapter, purposes of risk communication including education and

information, improving public understanding, behavior change and protective action,
organizationally mandate goal, legally mandated or process goals, joint problem solving

and conflict resolution.
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2) lIdentifying the audience and it concerns

Identifying stakeholder goes beyond just determining who need to be informed. It
includes the concerns and information need of the various interested parties.
Characterizing target audiences is similar to a data collection effort for conducting a risk

assessment. Without knowing what chemicals are present at what quantities and in what

forms, it is impossible to charactegdiy

Characterizing target mv»’/ ﬁing at such area as demographics,
psychographics, and infomeesss d Wurcam= characteristics. For effective
communication to occur , ancern must be known prior to
conducting the risk assess” ; - '““-1,_\‘ afion. Only then can the message

be presented and dissem’ AR &'\ nuwledges and addresses the

Although audienc | VL 4 ' is possible to categorize them.
Hance, Chess, and Sandm - : ' o\ Neral categories of concerns: (1)
health and lifestyle concern, #F) &= = ti@ concern, (3) process concerns, (4)
risk management concern. Hea : - o concern are often the most important

f?"' A"

because in any risk §7 W what the implications are

for themselves and tf| V. R )-me series of questions are
often the most difficult ",[ " TISKTOSS 0. I Jead they often rely on default
assumption used to charac;erlze risk. Howev%such questlons can also be thought of as a

sensitivity analﬁ utﬁtjﬂ%ﬂ%ﬁ wm ﬂd% Data and information

concern are usual@y associated with the technical basis for any estlmatlon of risk. Process

g 111 R0 01 N

the control the public feels it has in the decision-making process. Finally, risk
management concern relate to how and the risk will be handled: Will it be effectively
mitigated, avoided, or reduced?

A variety of the techniques are available for documenting audiences information

needs and concerns, including interview, written or telephone surveys, the use of existing
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public poll information, review of new coverage and letter to the editor, small informal
community group meeting and focus groups that are structure group interviews with
participants from specific target groups or from the general population.

3) Understanding issues of risk perception that will influence the audience

1) Voluntary or involuntary: Risk, that are voluntary are usually perceived by the

public as less serious or dangerogis 2t seem to be involuntary, regardless of

actual hazard. A voluntarv ! ® or sun bathing) should never be

water).
2) Controlled by t" 4%\ ' o : People tend to view risk that
\ _ uuey can control, regardless of

an f- ’ \ \ ther regulations deem them
allowable or not) or en#5i qm .j...-a @ *)ermltted are perceived to be

they can not control as
actual hazard. Pesticig

3) Trustworthy or ur st individuals view a risk is often a

function of how much they trust J _ that seems to be imposing or allowing
it ,-“g—. . . .

the risk and of h0\ "r e e gt risk in formation to be.

Trustworthiness and | y BY Jource’s collaboration with
credible soureces outsic :[ the GIgH™ nelp ! communicate the message to
the public.

o s RPN HOR G i i o

pollutants, with tir long names, can certainly seem exotic. Further the use of unit of

e oA | VT TRV Ta Ry oo

5) Dreaded or not dread: Risks that are dreaded seem more serious than those that
carry less dread. For example, nuclear radiation or chemical that are carcinogens may
seem more risky and less acceptable than common household cleaner or a common
illness such as influenza. It is important that communication efforts recognize and

acknowledge this dread.
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6) Certainty or uncertainty: Risks that are thought to be more certain or know are
often perceived by the public to be less serious (and more acceptable) than those that are
not. Conversely, risks that scientists are uncertain about are considered far more serious.
In these cases, the public tends to want to err on the side of caution. Risk communication

efforts must acknowledge points of ungertainty.But it is important to be careful not to

overwhelm people by pointing ousts ty associated with risk estimates.

weight if not more - to the nig , tude of the risk situation.

4) Design risk-cor; ‘ W J8sting those messages

The potential for ds : " VAN \\ wly based on the public’s lack
of a technical backgroi, 7
risk need to aware that tt
art, the problem may stem from
the lack of a clear message = i a8 or the limitations of scientists and
risk assessors to place results in co=——— s stakeholders. Message about risk are

BN

further obscured by o hni e ogT interpreted not only by the

scientists themselves | vV, iy ) 1ding government agencies,

activist or interest grouy :[ Nnd 1icHs

|
i¥

The two way natuge of risk commuwation requires that messages contain the

information the ﬁdﬂc&j«?ﬂsw Ejlﬁﬂjewoﬁjdﬂlnﬂ%ommunicator wishes to

convey. Effectivéjinessage should also clarify point that might be difficult to understand.

The goal-gfgi iz H ' ﬁ 3 rliffqr ‘f’l nguage between
expertsa;i myﬁgﬂgemﬁﬁf:le :Yl‘gje:]ctﬁt’w languages serve
as barriers to dialogue and deliberation, and impede the possibility of developing a shared
understanding. In general, the public receivers of this information have limited access to

the information used in decision making. Even when the information is available, it may

not be fully understood or accepted due to a lack of trust.
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Written messages and oral presentations must transmit the information to the
public in an understandable form. Many risk analysts tend to use overly technical or
bureaucratic language which may be appropriate for the risk assessment document and
for discussions with other experts but not for communicating with the general public.
Similarly, experts in seeking to simplify risk messages may leave out important content

g sufficient detail and content. Take care

isk. Risk messages need to place
health effect information "= -—.nat people can comprehend the
difference between significg : i=ls. Messages should explain, as

simply and directly as pr g® i s «gmates, exposure considerations,

Because differe g g e o 18 - \\ and levels of understanding,
' ' parties. It may be necessary to
Iy, a critical part of successful
message design is testing ¢ gFr\i== gsscl. This can be done formally, for
example, by the use of focus grg: e dvisory committees, or informally, for
example, by testing thaynali .

Scientists are £ BY' Jescribe all the uncertainties

and limitations associa ",[ WL Iray be overwhelming for the
public, who is trying to flgyre out what the rli’means and wants certainty, not caveats. It

<o o G 4 QLB TN B Yo e

health risk assessfgent for the public, explalnlng how health standard were developed and

T A TR e

may press for assurance of whether it is safe or unsafe, experts need to take care to be
neither overly reassuring nor overwhelming with uncertainties. Explaining what you will
do to reduce uncertainty may be especially important to communicate.

The complex nature of risk communication calls into question the value of

requiring simple comparisons of risk end point with either common risk of daily life or
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other risks posed by chemical or physical agents or bright line risk values. Without a
context, this information might provide inaccurate or confusing messages for the public.
For most individuals these types of comparisons ask the primary question: What does the
information mean to me? And, more specifically What does the risk mean to me? To

ication effort should seek to inform and enhance

address such broad issues, risk commu
' gtion within a context. To be complete,
. / n help facilitate individual decision

nicion o0t risk comparison should be

presented in way that prov's X\L st the values of participants in the

a recipient’s understanding by Dy

process. Failure to cons' #* \ ) and values will increase the

likelihood that a compaiiso #8v: g > \ Wt0s and McCallum, 1997)

Reinforcing, and Enabling € |s

Regulatory, and Organlzatlon
Development PRECES=-5

Diagnosis and Evaluation-Policy,
in Educational and Environmental
ogiotion planning model. This

model involves a det {7 By Ining including: (1) Phase 1
Social Assessment, (2 "[ Phasc ; geeal, Egi 1aviora| and Environmental
Assessment, (3) Phase "8 _Educational arb Ecologlcal Assessment, (4) Phase 4

Administrative ﬁﬂ(ﬂ]}ﬁsw ﬁjj‘wtﬂ(] ﬂ ﬁ@nment (5) Phase 5

Implementation, §) Phase 6 Process Evaluatlon (7) Phase 7 Impact Evaluation, and (8)

P““”W’fawmum'mmaﬂ
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PRECEDE
Phase 4 Phase 3 Phase 2 Phase 1
Administrative and Educational and Epidemiological, Social
Policy Assessment Ecological Behavioral, and Assessment
and Intervention Assessment Environmental
Alignment )
Healt_h Genetic
promotion
Educational
strategies ! 4
Quality
: Health Of life
Policy + yy
regulation
organization X
.,_#-'a
Phase 5 %‘ ; Phase 7 gggzi)err?e
Implementation s GiaE NG Rpoct Evaluation Evaluation

ZTHIA I

Figure2.3 PRIAZS:
Wy A j

2.3.1Phase 1S ‘ ‘al Assessment, participatory Jnnlng, situation Analysis

A social ﬁrﬁ ﬁo ﬁ gﬁ bl articipation, of multiple
sources of mfoﬁ ﬁ ﬁ ﬁﬁi to expand the mutual
understanding of people regarding th&ir aspiratioggyfor the commgp good” (Green and

o QARG D M A FIVEI VLS o cormri

in which ﬁwey are working by conducting multiple data collection activities, such as

interviews with key opinion leaders, focus group with members of the community,
observations, and surveys.

The social assessment articulates the community’s needs and desires and
considers the community members’ problem-solving capacity, their strengths and

resources, and their readiness to change. Focusing on community strengths in addition to
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problems allows the planners and community to form more effective and meaningful
partnerships that will help to support both initial and sustained commitment to the
program. Although programs are often predetermined with regard to audience to
audience, health problem, or health behavior problem, the planner should still engage the

community in partnership to build the prqoram and link the community’s concerns about

quality of life issue to the prograigas® geloping a planning committee, holding

An innovative me*! \ W = propriate for this phase in the
planning process is coiicer g : ,‘ AR : i> a participatory method that
(% 0"le understand or feel about a
[ ity that allows participants to
generate a large number of .- : S\ % wantitative analysis in real time.
This analysis result in clus. i pWlicipants’ ideas in relation to one
another, and, with input from te | agreement is reached on the concept
map that best reflect t'yp g

2.3.2 Phase 207

This phase of :[ necas pnaies g e health priorities and their

Ry J/ironmental Assessments

behavioral and enwronmeg{al determinants. epldemlologlcal assessment involves the

1) |dent|f|cat|oﬁfﬂ Ejarﬂa mw%ﬁswaﬂraﬂ O§Wh|ch the program will

focus, (2) uncovéng the behavioral and environmental factors most likely to influence
the ide ﬁ into measurable
ObjeCtI\:g ‘j@wn ?mr‘g@[ﬁuﬁs nmgeg\l/lor determinants
of health problem can be understood on three levels. Most proximal are those behaviors
or lifestyles that contribute to the occurrence and severity of a health problem. The
second more distal determinant is the behavior of others who can directly affect the

behavior of the individuals at risk. The third and most distal behavioral determinant is the

action of decision makers whose decision affects the social or physical environment that
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influences the individual at risk. By thinking about these three levels of behavioral
determinants of the health problem, the program planner increases the likelihood that
comprehensive and effective interventions will be created.

The environmental factors are those social and physical factors external to the

individual, often beyond his or her persogal control, that can be modified to support the

behavior or influence the healigs Jifying environmental factors usually

After selecting the r2 \ nmental factors for intervention,
the framework directs pl- 4% J H‘A io%aent and reinforcing factors that

Y

should be in place to iiiiua#% ‘" r \ \ ess. These factors are classified
as predisposing, reinfoy i a \ l ively influence the likelihood
that behavioral and e AL @ ur. Predisposing factors are

antecedents to behavior th otivation for the behavior. They

include individuals knowlec 'sonal preferences, existing skills,
and self-efficacy beliefs. “Remfo —— e those factors following abehavior that

provide continuing remgrg ge g7 repetition of the behavior”.

Enabling factors can | vV, EY' Jugh an environment factor.
They include progra '![ SElvren— ees il ljessary for behavioral and
environmental outcome tope realized and, m.‘gme cases, the new skills needed to enable

beha“““a”gﬂ UHINANINYING

3.5. Prgke 4 Admlnlstratlve and Pollcy Assessment and Intervention

“RHRINIUMN AN, . ..

priority determinants of change previously identified. Its purpose is to identify resources,
organizational barriers and facilitators, and policies that are need for program
implementation and sustainability. When creating the program plan, it is important to
look at two levels of alignment between the assessment of determinants and the selection

of intervention. At the the macro level, the organizational and environmental system that
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can affect the desired outcome should be considered. These are intervention that affects
enabling factors for environmental change, which in turn support the desired health
behavior or health outcome.At the micro level, the focus is on individual, peer, family,
and others who can influence the intended audience’s health behaviors more directly.

Interventions at the micro level are specifically directed at changing the predisposing,

reinforcing, and enabling factorsyilh / available strategies, such as mass and

/é strategy is the one that matches
2 ncs [ — theory of the problem that the
~nically, successful program use
' L health issues.

' x\k\ ic about program development
,

u
N ing, pooling and patching” at
phensive program requires (1)
mponent; (2) mapping specific

ai'yl practice to specific predisposing,

enabling, and reinforcing facr= Ing prior intervention and community
preferred interventionauh; ' signort them, and if necessary,
(4) patching those intr ;r
2.3.6 Phase 5-8 Jlhpleiio -
At this point, the r‘sealth promotion pgodram is ready for |mplementat|on (Phase

> om oG ALY W AT s o

outcome of the gbgram, which are the final three phase in the PRECEDE PROCEED
OHC L WES 14l 14760 M 1130 3 .
the progiw S ry m) tioT assesses change

in predisposing, reinforcing, and enabling factors, as well as in the behavioral and

Ry’ J2d best practices.

i¥

environmental factors. Finally, outcome evaluation determines the effect of the program
on health and quality of life indicators. Generally, the measurable observe as milestones
against which accomplishment are evaluated. Because the emphasis in this chapter is on

the application of behavior change theory to program planning, the detail of these phases
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will not be reviewed. Rather, their application will be described in two case studies that

follow.

2.4 Theory of Knowledge Attitude Practice (KAP)

KAP survey

A KAP survey is a repred ] y of a specific population to collect
information on what is know " o / elation to a particular topic (WHO,
2008). In most KAP S ¢ al co‘-‘_;,lly by an interviewer using a
structured, standardized §EC=: ¢ b et be analyzed quantitatively or

qualitatively depending®Si SN Uic study. Besides, KAP survey
s N\ e particular topic. It gathers
\\ L N , and what they actually do
1 ntify knowledge gaps, cultural
beliefs, or behavioral patt: g #.# ot A "\Wrstanding and action, as well as
pose problems. They can 1de gy i Al | ornmonly known and attitudes that
are commonly held. To some exXte— = mentity factors influencing behavior that
are not known to m t pea iitudes. and how and why people
practice certain healt 'I_E-"[ o0 identify needs, problems

and barriers in progre 'i ~ for improving quality and

u‘

accessibility of services.

KAP su r% nd project design, and to
establish a baseﬂ Hﬂ a sm mm ﬂm ion KAP surveys.

rﬁj e;gizﬁ! well as external

expertsﬁﬁyfacﬂﬁ % iﬁ& Tﬁﬂﬂlv g agencies to lead

tasks such as determining the number of people to be surveyed (sample size), designing
the survey questionnaires, conducting the survey interviews in the local languages,
entering data from the survey into a computer, or analyzing data. If a consultant's scope of
work is expected to be most beneficial at a later phase, such as data analysis, it is important
to involve the consultant from the initial design phase. This ensures that consultants are

aware of the survey's purpose, design and implementation plan, and can contribute in
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valuable ways when their skills are needed.

There are 6 steps to have a KAP survey (WHO, 2008) as follow:

Step 1: Define the survey objectives contains information about how to access
existing information, determine the purpose of the survey and main areas of enquiry, and
identify the survey population and samplinq plan.

Step 2: Develop the sury glines elements to include in the survey

protocol and suggestions TOMECESERCIII /i' research questions. Determining
W Cri — step, as well as creating a work-

whether the survey needs

plan and budget.
Step 3: Design the CRUMAas Important steps for developing,

\‘q\ g d data analysis plan.

\ ’ ' \ 0Merations for choosing survey

By s.g....‘ @ viewers, and managing survey

pre-testing and finaliziiig t-
Step 4: Impleny
dates, recruiting and trai
implementation.
Step 5: Analyze the , 2 g and checking the quality of the

survey data, and |mplement|ng the = an created in Step 3.

MY, J
Step 6: Use t' tr’ slate the survey findings into
A d ate the survey findings.

) {|
2.5 High-performance Ilquld chromatogra

Lo G WG oo

High-perf@mance liquid chromatography HPLC) is a chromatographlc technique

oAl B e PPN (1151

HPLC utlllzes different types of stationary phase (typically, hydrophobic saturated

action, elements to incl %

carbon chains), a pump that moves the mobile phase(s) and analyze through the column,
and a detector that provides a characteristic retention time for the analysis. The detector
may also provide other characteristic information (i.e. UV/Vis spectroscopic data for

analyze if so equipped). Analyze retention time varies depending on the strength of its


http://en.wikipedia.org/wiki/Chromatographic
http://en.wikipedia.org/wiki/Biochemistry
http://en.wikipedia.org/wiki/Analytical_chemistry
http://en.wikipedia.org/wiki/Analytical_chemistry
http://en.wikipedia.org/wiki/Analytical_chemistry
http://en.wikipedia.org/wiki/Hydrophobic
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interactions with the stationary phase, the ratio/composition of solvent(s) used, and the
flow rate of the mobile phase. With HPLC, a pump (rather than gravity) provides the
higher pressure required to propel the mobile phase and analyze through the densely
packed column. The increased density arises from smaller particle sizes. This allows for a

better separation on columns of shorter length when compared to ordinary column

¥ measure paraquat in plasma, including

thin-layer chromatography cc™ : unoassay gas chromatography and

Nakagiri presenter - 1, pated sample pre-treatment that
quantified plasma paraqua’# 7 ,~ A\ cuial apparatus. Their limit of
quantification was 0.1 1, NS

Brunetto describ:#ft .‘7 @‘ (PQ) in human blood plasma

chromatographic method. Blood
plasma filtrate was injected gFect== ‘ ragher RP-18 alkyl-diol silica (ADS)
precolumn integrated in a coI '_{- fem using a mixture of 3% 2-propanol

S hgephate buffer (pH 2.8). After
,}:"d 1 with the analytical mobile

WEOS ingl} 0.05 M phosphate buffer (pH

and 10 mM sodium

washing with this ph— ;,
phase consisting of :[ f meties
2.8) at a flow rate of 10 ml/min, in OrdE[; to carry the analyte to a conventional

reversedphase ﬁ%ﬁﬁn%ﬂﬁeﬁaﬁﬂfﬂq% achieved and finally

detected by UV @ 258 nm. The recoveries of PQ from human blood plasma samples
ranged h . PR . iffan ﬁ ) f o 5 to 3.00 mg/mi
of PQ) mmﬁﬁnrﬁmgmgmg relative standard
deviation was below 3.5% for between-day and below 4.3% for within-day
measurements. The detection limit was 0.005 mg ml_1 with an injection volume of 200

ml. The proposed method is promising for the identification and quantification of PQ at
low concentration levels and is suitable for its analysis in human blood plasma samples
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from intentional or accidental poisonings cases with a sample throughput of 5 samples
per hour.(Brunetto, Morales, Gallignani, Burguera, and Burguera, 2003)

Paixa conducted a simple and fast HPLC system that is presented for quantifying
paraquat in human plasma and serum using 1, 19-diethyl-4,49- bipyridyldiylium (diethyl
paraquat) as an internal standard. An ¢ ecyl-silica column is used with an eluent of
10% acetonitrile (v/v) containig - \ gtanesulphonic acid (3.0 mM) and a

- Y _ //wilike with other techniq-ues,-sample
jon®f pents by 6% perchloric acid (v/v)

in methanol. The method h-2 N g/ml and is linear up to 10 mg/

ml. The serum of four pat- : 1 Siient with paraquat intoxication’s
were analysed and positive ; f ey | .‘\‘\ o was readily achieved. One of
those patients survive#®e: /€ f- ’ ' I re of his levels of paraquat.
Therefore, this method i1 fdr B @ L IWaquat in toxicological samples.

sification and to quickly identify
potentially salvageable pati g¢ w hemofiltration studies (Paixao,
Costa, Bugalho, Fidalgo, and Pere: '

Mika ITO condicts IR B \V#2 as the counter-ion in the

mobile phase, we es{7 By Jinalysis that separated and
quantified paraquat an: '![ liguat™e en byl ntroducing the deproteinized
serum sample directly mtquPLC The callbaayon curve of paraquat and diquat detected

at UV 290 nm ﬁmﬁﬁfg ?" W‘ﬁ W‘Eﬂ‘ﬂ Gﬁthe injected sample was

in the range 0.B410.0m g/ml. The detectlon I|m|t was 0.05m g/ml and the mean
recoverigsy( )fald ard serum were
87.5% aa ﬁ% ﬁgﬂ mﬂm:l? ﬂﬂmlﬁﬂ Il of these were
good results, and the time taken for one analysis was less than 30 min. As a result of
employing this analytical method for the analyses in four cases of acute poisoning, it was

possible to decide promptly on treatment approaches for all of the present cases (Ito et al.,
2005).
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Shuuji conducted a rapid and sensitive HPLC method which is the simultaneous
determination of paraquat and diquat in human serum. After deproteinization of the
serum with 10% trichloroacetic acid, the samples were separated on a reversedphase
column, and subsequently reduced to their radicals with alkaline sodium hydrosulfite

solution. These radicals were monitored, with a UV detector at 391 nm. This method
' er linear ranges of 50 ng—10 pg/ml and
¢ / nin- and between-day variations are
- /D y

7. 1His tammmm s also utilized to determine the

permitted the reliable quantificatigi
100 ng-10 pg/ml for diquat i
lower than 2.3 and 2.2%, T
paraquat and diquat serum. X\L ad ingested herbicide containing
paraquat and diquat (Hara

Hye Suk Lee cdiidr: ¢y & wforihance liquid chromatographic
method with column-s; - W of paraquat in human serum
samples. The diluted ¢ :‘ 0 a precolumn packed with
LiChroprep RP-8 (25-40

acetonitrile in 0.05 M

nents were washed out by 3%
sEE E 2.0) containing 5 mM sodium
octanesulfonate. After valve switC=——

= bosition, concentrated compounds were
]
eluted in the back-fl=

ertgil, ODS-2 column with 17%
iy htaining 10 mM  sodium

it g

acetonitrile in -y;.
octanesulfonate. The to! "[ anaryo.e : vas | put 30 min and mean recovery

was 98.562.8% with a Ilnegr range of 0.1— 10(ng/ ml. ThIS method has been successfully

e AR TN o o o

Lee, 1998)

Qﬁ?ﬁﬂﬂimmﬂﬂﬂmaﬂ



Conceptual Framework

Socio-demographic factors

Gender
e Age
Family’ monthly income,
expenditure
Educational level
Marital status
Member of household

Years of growing maize
Land owned
Occupation problem

maize

Factor of herbicide exposure

Zmnication Model

Related activities of growing i A _Flocection and Distribution

e  Frequency of herbicide use ci
year

Concentration of herbicide u,
Duration of herbicide use
Method of herbicide use
Duration since most recent
exposure to herbicide

Environmental factor

e  Weed

e  Pest and plants diseases
e Type of herbicide )

e Communication Channel == —

Factor affecting individual
Knowledge

Attitude

Practices ﬂ u
Direct exposure

Indirect exposure ql
Congenital disease

UNINYNT

Figure 2.4 Conceptual Framework

Risk
Reduction of
Paraquat

exposure

NTUMUANINYNEY
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CHARPTER Il
METHODOLOGY

This study was classified into 3 phases; phase 1 was conducted a cross-sectional
study, phase 2 was conducted a quasi /xperimental study, and phase 3 was conducted a
process of evaluation. All phase
Phase 1 provided to studv. eSS " .éfial information and to assess the
association among know|2 ’ & o — { paraquat use and exposure.

quantitative and qualitative methods.

Phase 2 was developen
implementing in the ma!_g#fc N3 ) ated the effective of the risk

communication model.

3.1 Research Design

The research desig cross-sectional study in the first

phase, a quasi-experimental , and the evaluation process in the

third phase. The first phase was s\5=———+ o face interviewed with questionnaires,
b

in-depth interviewed /% 20t phase were developed and

implemented the ris -g.r,'. iy | was evaluated effective of

risk communication mogj.
W

¥

3.2 Sample anﬁ%'ﬁ@%ﬂ 7] %’w EJ’] ﬂ “j

3.2.1 Sarmfidle and Sampling Method in Phase 1

¢
SN TURII VN 1120133
study site »f‘this study, DeCalise tims ar s'the'p trim a Ctivities involed with

the objective of this study. The target population was selected only one maize farmer
from all households which are the maize farmer households. The target population was
the maize farmers who have direct exposed to paraquat through mixing, loading, and
spraying for more than 1 year and hasve not communicated problems, have road and

written Thai language, and have been willingness to participate in this study. The total
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households of Namtok sub-district were 603 households and 92% of total household was
maize farmer households. Then, the target population in first phase was 555 maize

farmers who were the household representation.

3.2.2 Sample and Sampling Mathad in Phase 2

A quasi-experimental stugis ad by the pre-test and post-test design

élgivided into 2 groups including the
" sizc of the target population in

with non-equivalent group. T
experimental group and tff
this phase was calculate 2!a Size Calculations Version 3.0
(Dupont & Plummer, 1997, sautcome of this study is paraquat
residues concentration™ wh, | , therefore the formular for
calculating the sample dent t-test with the equation
and criteria as follows (

\ fer, 1978; Lemeshow, Hosmer,
klar, and Lwanga, 1990)

For mdepend "=mental group that must be

studied to detect a tr 1 difference In population me&& (6 =5) with Type | error

probability (o = &» a_standard @éviation (6=9) and (m=1) controls per
experimental pa ’J\ n&lmrﬁsmﬂ hﬁphase was 51 persons in

bmm%immnwmamanaa
= 9%(1.960+0.842)°

25.22 x 2 =50.88 ~ 51 cases/group
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Generally, the approximately sample size should add 10 % of dropout rate in to
the total sample size.

Calculate n*
n* = n = 51 = 58 cases/group

Next, the stratifieCem #d to random the 58 participants

from the 555 persons by™p dration year of paraquat use in

Namtok sub-district.

The control gre#s, Mas applied to random the 58

participant from 733 p7 S in registered list and direct

exposed to pesticides thre 2% in Bouyai sub-district, Nanoi

district where is similar car Nions by matching gender, age and

duration year of paraquat use_ th
Eligibility Criteria in bo

) T
Inclusion critsgia Lt

1. No commljl , f"l Thai.

I to participate in this study.

dF

2. Informed con: -_-[ itie

Exclusion crlterla

2 T ﬁ‘mﬂmmmm;;'zif:x::r;:ﬁ;;m
TR TUAMINYAE



___________________ . - ____
LY
EX - |
Drop out 7 iparic
s Age,

4 Duration of maiz

s farmer
‘5£art|0|pants

Purposive sampling

Province: Nan

l

dtrict: Nanoi

Sub-district: Bouyai

v

733 participants

AU

Risk Communﬂtion model

A4

A3

Control group
58 participants

l

58 participants

TNYINS

Figure 2.5 Sampling technique of this study
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3.3 Study Area

Mae H Son

‘Chaing

Phu . Al District No.4 is Nanoi district,
: ".-_ L j&;f - Nan province
3 =
! -
L%
Figure 2.6:
Phase 1: Namtopis cted for surveying by face to

face interview with queSuonnaires. This sub-district is orfie part of Nanoi distict in Nan

Province where g | I"i'gi' & mﬁl ub-district comprises 7
villages, 606 ho@hﬂﬂnﬁ,ﬂﬂw ?

Seco ase a quasi-e ﬂ al: ofesub-district w rposively selected
for the @ﬁﬁﬁﬁﬁoﬁ uﬁﬁﬁmgh g&i for the control

group. Bouyai sub-district comprises 8 villages, 902 households, and 4,001 residents.

The distance from Namtok sub-district to Bouyai sub-district is around 30 kms. The

border line that separates between both areas is the mountains.
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3.4 Study procedure

This study was used the PRECEDE-PROCEED model to demonstrate how
environmental health research in communities can lead to effective risk communication
model (interventions) to alert people to particular risk and move them to action, to

improve public understanding, to change hehavior and to protect action.

Preparing period
Before carried out the s

vé{k was established for supporting to

collect data in each phase™ JerBors mm— i meeting workshop, to be the

observer, to cross check the were established in each phase as
follow:

Building teamwur!

Face to face in##vi ~aT 5 W\ \ N "hhave studied in Nanoi district
ULl | "d have lived in Namtok sub-
district were selected to be hE > A "(.8lucted face to face interview, the
researcher already trained & == understand the objective and the
details of how to survey and how 57 ‘ _- guestionnaires.

In-depth intemyie riged a researcher, a registered
nurse and a public ;r ,i:il ed in Namtok sub-district
health center, and a 7'1[ lturaiee (0] ha Jvorked in Namtok sub-district
agricultural office. They yere trained and n@rmed to understand the purposive of this

study and this ﬁn% Ejma(fﬁﬂénﬁ Wﬂﬁ]ﬂﬁhe guidline of in-depth

interview and paricipated to prove gmdllne before conducted

o) RO PN (10]312 B

farmers behaviors of PPE use when they applied paraquat in real situation for double
checking back the self reports.

Building teamwork in Phase 2

Intregated team, this team was comprised 13 persons including a rearcher, a

Registered Nurse of Namtok Sub-District Health center, a Public Health Technical
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erOfficer of Namtok Sub-District Health Center, a Agricultural Technical of Namtok
Sub-District Agricultural office, a Environmental Technical Officer of Nan Provincial
Environmental Office, a Pharmacist of Nan Provincial Health Office, and a Physician, a
Medical Sciencetist, 3 Registered Nurses of Nanoi District Hospital, 2 ICT Technical

Inad and prepair serum samples in both group

/ and post- test questionnairs, to be the

éikshop, to train the participants for

understanding, using and . “he —"1 self reports which were the

officers. This team helped to collect |

before and after the intervention.
outcome measurement. Al<z . 2. the maize field when the farmer

Phase 1: Socic#fs 45 s ki amling, situation Analysis; The

N

social assessment artic ‘7 e slnd desires and considers the
community members’ pro! g sl L ‘rengths and resources, and their
readiness to change (Figure gf. 7)== acyihcus on the environmental health
problem. Face to face interview. .a- naires, indepth interview, participatory

iy Insive paraquat exposure in

observation were copdy alth concern. We found the
important environme} y
the maize farmers, beci ',[ e (fic e - exten e paraquat in their fields and
they did not deny using J)araquat in the rU world. Therefore the risk of paraquat

exposure still ﬂt% Hﬁmﬂﬁﬂ@w Ejy’}rﬁeﬁj’to use and reduced the

exposure.

o?szmmmw“ﬁ 11 4T3

environmental determinants (Figure 2.8). The existing data, the secondary data, the data
from survey and the focus group discussion were analyzed to identify the health
problem, behavioral determinants and environmental determinants. According to the
finding in phase 1, the health problem which related to extensive paraquat exposure in
this area was the adverse health effect in term of both long term consequence and
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immediate consequences.

Phase 3: Educational and Ecological Assessment; after selecting the relevant
behavioral and environmental factors for intervention, we identified the antecedent and
reinforcing factors. Predisposing factors were knowledge, attitude, and belief especially

the individual knowledge of paraquat ,tise and exposure, knowledge of right and

regulation and perceive as Susc: /‘ng factors were the social support to
change behavior such as fric¥ss vy, CC / health officer, agriculture officer.
Enabling factor was the pisesss ich®¥:du -—ntrol exposure at work including

Phase 4: Admini<* . AR Yy and Intervention Alignment;

A\ \ \ th the priority determinants of
. Baly fr a \ reslurces, organizational barriers
and facilitators, and poli #s ‘StU'ia U8k micro level. The focus was on
- 7 fhe intended audience’s health
behaviors more directly. Ris', — = WL ntervention) at the micro level was
drawn on a body of literature abg: e clopment to offer recommendations for
“intervention matchjmg, ik 0. in Specifically, building a
comprehensive progr ,E' *Jal level to broad program
component; (2) mappir Speciie e onyl) iIjeory and prior research and
practlce to specific predlsgosmg, enabling, ang remforcmg factors, and (3) poollng prior

i o P PGPSR roe s i

support them, afd if necessary, (4) patching those mterventlons to fill gap in the

RN IR e

study design as a cross-sectional study. Survey by interview with questionnairs, indepth
interview, and participatory observation were conducted to find out the answer that
related to the objective of Phase 1-Phase 4 of Precede-Proceed. Next, the quasi
experimental study design was conducted. The target population was divided into 2

groups including experimental group and control group. 58 participants of experimental
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group were randomed from 407 maize farmers in Namtok sub-district. 58 participants of
control group were randomed from 733 maize farmers in Bouyai sub-district. Before
going on the intervention as risk communication model, blood collection and pretest were
conducted in both groups. Blood collection was conducted for measuring the primary

outcome of this study as the paraquat residues concentration in human serum. This is the

started in the experimentP'> iaation model.

Risk communicat’ S sUMsstions environmental managers
should ask of the pla” \*ﬁx % including 1) why are we
communication, 2) W< #u i (- | ' o. audiences want to know, 4)

What do we want to get | Hdbi UM cate, 6) How will we listen, 7)
en, 9) What problems or barriers
The first question “why =TI #eation” which was purposed to ask the

reason from the plang el B Lblic for clearing the goal of

communication. The&.d ) were to gain insights of

paraguat exposure ris! :i to bunc=CREEERRTTUI the , assage and senders of risk
communication, to meet gegyllator requiremgpts for reducing and controlling risk, to

provide opporttﬂyﬂrﬂ@ mw&%gﬂtﬂrﬁmrage behavior of risk

communication ir‘bublic. ¢ & v

NN EN e N L i
groups likgly to be atfected and likely to perceive themselves as affected of paraquat
exposure. The answer in this question was the maize farmers who have directly exposed
paraquat when they apply in the maize field.

The third question “What do our audiences want to know” which was mean what
do we want to say, what your audiences is likely to misunderstand and also what you
think is important. The appropriate answers of this study were what the adverse health
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effect that caused of paraquat exposure is, what the causes of paraquat exposure are, what
risks of paraquat exposure are, how to get risk of parequat exposure, and how to get rid of
risk of paraquat exposure.

The fourth question “what do we want to get accross” which was consider what
the audience want to know, what your aydience is likely to misunderstand if you don’t

spell it out and what your agegs important. Risk reduction of paraquat

exposure was the answer of tF s

The fifth questior™==- A8 o ate” which was considered the
audience preferences and v 2e|s and the amount of interaction
needed. This study focus a:s in the experimental group in
Namtok sub-district arGunr’ \ atc channel to communicate was
the public meeting ¢ 1 vhy set the workshop for
communicating were thc to the target group, fast time,
rﬁedia was made including VCD
of risk communication, th g#Fagt; vertised through public service
announcements, household poste .a'- hut also the existing media was used
including sygenta han@jog i RO visit was used to follow up
for face to face comn| ;r N d

The sixth questi1 “how™"% i Wa |1he way to listen feedback of
the risk communication frgm the audiences nE’udlng message medium, and channels.

msswdeasﬁufe@hwewwmmd

The sevetﬂ to tenth questlon WhICh respon3|b|I|ty and evaluatlon process of the

including ghe'paraquat'residues ser el’ edge attitude,

practice, and behavior change of full compliance of PPE use.

The risk communication model comprised 4 activities including public meeting
workshop, production and distribution media, home visit, and PPE support. After, blood
collection and pretest done, whorkshop was conduct 2 days or 16 hours that was

consisted 6 sessions. Then, production and distribution media, home visit, and PPE
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support were conducted follow the workshop. Prodution and distribution media was
conducted to communicate into the experimental group around 6 months. PPE supported
was conducted after the workshop was finished.

The second round of blood collection was conducted in both groups after they

exposed paraquat in recent season when,they completed exposure 10 cumulative days.

After completed the intervention. g ucted in both group at the same time.
Phase 5-8 Implemen : val é !fhis point, the risk communication
model is ready for imp™® LB : plans should be in place for
evaluating the process, imrg Ssasaaram, which are the final three
phase in the PRECEDF ##<. Typically, process evaluation
determines the extent "0 ' fic, 4, nented according to protocol.
Impact evaluation asse, ®:ing, and enabling factors, as
well as in the behavic WA Finally, outcome evaluations

\\
determine the effect of the. 2 % of life indicators.

'y:
)

SU

AULINENTNEINS
PN TUAMINYAE
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The community’s
needs

The community’s
desires

The community Understand the The maize farmers

members’
problem-solving

1 Atrticulat
Phase 1 Social [Ateuates ]
Assessment

\4

Community’s were exposed to

Concern

paraquat

The community’s
strenaths and

The community’s
readiness to

ﬂ‘lJEJ’JVIEWI'ﬁWEI"Iﬂ‘ﬁ

Figure 2.7: Phase 1 Social assessment of PRECEDE-PROCEED modeh
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Identifies the health
priorities

Phase 2
Epidemiological,
Behavioral, and
Environmental
Assessment

Figure 2.8: Phase 2 Epideqmﬁviqmiﬁ;ﬁﬂ ﬁsﬁnﬂ EfpfﬁfﬁPROCEED model

Identifies behavi-
determinants
- Most proximal
- More distal
- Most distal

Health Problem
Paraquat exposure
Long term consequences
Immediate consequences

Identifies
environmental
determinants.

AULINENTNEINS
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2dge of paraquat residues
ledge of risk

Phase 3:
Educational and
Ecological
Assessment

Antecedent factors

“Wocial support to change behavior

Reinforcing factors

Figure 2.9: Phase 3 Educational aﬂ%é@ﬁﬁ%ﬁmmﬂ%[) model
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Phase 4:
Administrative
, Policy, and
Intervention
Alignment

Micro-level
—» - Focus on individual

\ 4

Pooling
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P 1. Why are we communication?

2. Who is our audience?

3. What do our audiences want to know?

4. What do we want to get across?

5. How will we communicate?

» 6. How will we listen?

-Prior intervention
-Community pref ;__E;a:
intensantiong

L’ Pa? ?":

- Fill g
1

iy

210 s, mrmmw gnr

Of PRECEDE- PROCEED mode

’Qﬁﬁﬁﬂﬂ‘imﬂﬁ'l?ﬂﬂ'laﬂ

1yl 7. How will we respond?

8. How will carry out the plan? When?

9. What barriers have we planned for?
“=

==

10 Have we succeeded?




= Gaining insights
= Building credibility

F Jing regulatory requirements
ppurunity for input

L ~bhehavior
1. Why are we communication?

s who have direct

2. Who is our audience?

W health effect that

Nl sure?
Wf proolem? What is

3. What do our audience®®var

Risk
Communication
Model

to know?

get rid of risk?
4. What do we want to ge. wrreag A .| of paraquat
across? | '

5. How will we communicate?

6. How will we listen ;

S — |

V. i Jvisit

7. How will we respond? i r

W ¥
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8. How will carry gut the plaﬁ’h

udy design
When? A

N T™Rize season

-
Audience

-
Message

-

-
Medium

or

I Channal

Evaluation

9. What barriers rﬂl/e we

T ROANE

.

U Y

10. HaveaNe succeeded?

|

Figure 2.11: How to modify risk communication model base on 10 questions of risk communication

8¢



Phase 4 Administrative
and Policy Assessment
and Intervention

Alignment

idemiological,

The intervention

Risk
communication
model

A
A 4

- Public meetings
workshop

- Production and
distribution media

- Home visit

- Supporting 3 Personal
Protective Equipments

59

Phase 2 Phase 1 Social

ioral and Assessment

‘ironmental

Sasisment

Phase 5

Implementation

Process Evaluatlon

Health Problem
Paraquat exposure
Long term Quality
consequences Of life
Immediate
consequences 4
A
amentelSactors
eyl
i1 hse 7 Phase 8

Impact Evaluation ~ Outcome Evaluation.

ﬂ‘lJEJ’J'VIEl’ﬂﬁWEI"Iﬂ‘i

Figure 2.12 Summary of modlfylng

’Qﬁﬁﬁﬂﬂ‘imﬂﬁ'l?ﬂﬂ'laﬂ
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Risk communication model

Public meeting workshop

Production and distribution medias

{ome visit
F_supporting

Study procedures

Intervention group

555

householdsin 407 maiz_e
Namtok farmers in 51 participants
subdistrict Namtok

subdistrict A

Baseline, Outcome

. Baseline, . o Paraquat residual concentration
eParaquat residual concentration o KAP
KAP . .
® . . o Prevalence of protective equipment
e Prevalence of protective equipment use # Use

e Full compliance with required PPE

. Full compliance with required PPE
o A farmer self-surveillance ° P a

o A farmer self-surveillance

733 maize v
farmers in
Bouyai

subdistrict

Control group 58 participants

1y

Phase 2 quasi experimental Phase 3 evaluation

Phase 1 cross sectional study é
QF |

A9 AINIUAATINGTA Y

Figure 2.13 Study Procedure mapping

09
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3.5 Structure of risk communication model

Risk communication model was compried into 4 important parts including public
meeting workshop, production and distribution media, home visit, and supporting

he experimental group

Personal Protective Equipments (PPE) int

1. Public meetings workss

, é hich incorporate among health

ad’ .nwﬁ er within 2 days (16 hours).

The interventions session £ S '\L ac10n as follow;

This process was carr eSS 011

This session was ar; g = 1011 principle to find the thinking
2Wivided into 4 groups; in each
group has the moderator A N0 the participants to exchange

Al ) the guideline (Annex E).

duan

Guideline of focus g, U=
-’%

Introduction T

- Introducing=jcik % 7 objective for the
discussion i?_—,fd

- Letting them "[ roducSs ed in’ he ice before the discussion

1. The reason wh)euse paraquat in mlze fields.

BB PN BIFY G oo

- Askinggheir alternative Way if not use paraquat within group

mffﬁbﬁﬂy m mﬁnﬂjﬁ:ﬂnhm group

- Asking their individual adverse health effect of paraquat exposure and sharing
within group

- Asking their health problem solving and discussing within the group

- Discussion about the health consequence of paraquat exposure in their opinion
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3. Paraquat application in real situation (How, why)

- Asking how their applied paraquat in real situation and sharing within group
- Asking why choose and discussing within the group

- Discussion about the problem when applied paraquat in their experience

/e Equipment (PPE) (How, why)

4. Experience of Personal Protecti

- Asking their Experienc gtective Equipment (PPE) and sharing

A

m Whenam——=1quat in their experience

within group

- Discussion abou®

skground of paraquat, poisonings,
acute toxicity, long terr##0y, A O\ \ I xicological assessment (acute
= " LY

toxicity, skin and eye ir gt : g y N system, endocrine disruption,

anting format for a lay audience. This
presentation was fe \SE fequatic  toxicity, terrestrial
iy Jtal fate).

Session 4: Susc! ;[ DIy s _ - aure.

eCOtOXICIty, micro or¢ ﬁ'

Slides depicting pa.swgat exposure w&’e used to |IIustrate how paraquat contacts

the body durlnﬁu E}f‘a 1?' EJI%I‘ngﬁﬁ‘ ﬂiﬁnent The important of

preventing paraq@dt from entering the body through inhalation, absorptlon and ingestion

R ATk iGN (1]

A respected participant maize farmer, identified through nomination on the
baseline assessment, was asked to speak to the group on how they had incorporated safe
handling into their pesticide application routines. This component of the intervention
proposed that using a well-regarded member of a peer group (i.e., farmers in a shared

community) to endorse the desired behavior change (i.e., use of personal protective
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equipment during application) would exercise peer influence directly to encourage
behavior change among the peer group.

Session 6: Skill training to increase self-efficacy beliefs.

The personal protective equipment (PPE) was encouraged to properly use
protective equipment and safe handligc, nractices. The demonstration paid particular

gstments in their application routines to

easily incorporate these pract : # resenter suggested placing an extra

the barn, on the tractor, ano.2 ' ™ = \_In addition to the demonstration
by a presenter, each of the ## \ bortunity to experiment with the
i N NORNOrS, practicing a brief check to
make sure that all parts Y i ¥ v \ g each other to illustrate how

1" \ objective of this component of
[

skills necessary to practice safe

Table : Schedule ‘i.

Day 1 v

07.30-08.00 | Registrat. [ B
08.00-08.30 Open cerem%pyrby head of district health office
08.45-09.00 f v, ici

o EUETBTIINENNS

09.15-09.45 Pﬂ-test ¢

“ YRIRINADHNI TN DL .

10.15-10.25 | Break

10.25-11.30 Session 1: Focus group discussion

11.30-12.00 Watch VCD “Silence risk in Agrochemical”
12.00-13.00 Lunch Time

13.00-14.00 Session 2: Toxicity and health effect of paraquat

By Mr. Samrarn Deearesa, Pharmacologist, Nan provincial health office




64

Day 1 Activities

14.00-14.20 Group activities

14.20-15.30 Session 3: Environmental effect of paraquat
By Mr.Manit Thanawong, Technicial Environmental officer, Nan provincial
environmental office

15.30-15.40 Break

15.40-16.30 Session 4: Susceptil xposure (occupation health in the maize
farmers) }
By Miss Warz - ) tur'eﬂd aculty, Chiangmai university

16.30-17.00 Question 2z

Day 2

08.00-08.30 Registratic:

08.45-09.00 Group a&livit’

09.00-10.30 Session 4: Principle of risk assessment of
paraquat ex - .
By Dr.Wattasit  gFwor= :'4' N ~dye of Public Health Sciences,
Chulalongkorn Thive R

10.30-10.45 | Break L hIA T

10.45-12.00 Sessic -. i W 7 Jaquar poisoning; A practical
guide § 7% Y |
By Miss Fi§ nida . e} district hospital

12.00-13.00 | Lunch Tirfe -

13.00-13.15

13.15-14.30 ﬁsﬁ&’leﬁom &VI y]pgm Hd’]\ﬂ ‘jng of Right and safety

tlce when applied pariqut

14.30- SW ﬂ’\ﬁ)ﬁﬁ wuﬂ d1 ?TTH (Ta ﬂct health office

15.30—@0 1

15.40-16.30 Session 6: Skill training to increase self-efficacy beliefs.Trainning of how to use
Personal Protective Equiptment (PPE) toc reduce paraquat exposure, trainning of
how to check list in self reports and to answer the questionnaires

16.30-17.00 Question and answer and close the public meeting workshop




65

2. Producted new media and used existing media.

The purpose of this part was to communicate the participants in experimental
group about risk of paraquat exposure, how to reduce risk, and how to practices. Many
media including VCD, household poster, fact sheet, document of public service

announcements were produced newly far direct communicating to the participants in

\ ged media was base on risk of paraquat

exposure (human health effe ~ N éf how to reduce risk, and how to
: — 4

Risk communicatioz N dia which consisted movement

picture, sound, visual p1: . \ nted risk analysis of paraquat

Household poster ity 2 uc \"* e content of how to reduce risk
1.4 coverall households which were
the participants’s household #hs

Public service announc_e

it g

was designed for announcing in the
village at the mornlnr pgimary students who were the
volunteers. All med!] yf iy Jor finished public meeting

workshop for 6 months '1[ 'm June

: “°mﬂuEJ’JVIEWI‘§WEJ’]ﬂ§

This prodghs was applied to follow up and encourage all part|C|pants to pay

attentio ﬁ ﬁ Ildj\ c@ﬁ%eﬂxﬂvj g‘[e and distribute.
The acﬂl g S cm ahd th i n, face to face

communication, and cross check the understanding of self report. This process was done
2 times per each a participant within 6 months.
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4. Supporting Personal Protective Equipments

This process was provided 3 Personal Protective Equipments into intervention
group including goggle, gloves, and mask for purposing to reduce the paraquat exposure
when the participants applied paraquat in all activities including mixing, loading,

especially when they was spraying covey the maize field.

3.6 Measurement tool
The measurement &
Measurement tool 12
1. Phase 1 cross ## iy nex A): A questionnaire was

adopted base on the objject F 1 & ' slicd from previous studies which

related to this study. T - \ |
health. Also, the reliabi!

W= content by expert of public

A

Wad the questionnaires in thirty

maize farmers who have s’ lar living conditions in the Santa

sub-district a month before ified according to their feedback.

The reliability of questionnaires auestionnaire was categorized into five

—
=

e
sections as follow;
Section one 'L By’ ) as age, gender, education,

marital status, etc. 1l

¥

Section two was ‘i"ﬁ‘:te‘j informati&rll’_ on weeds, pests, and pesticides, such as

1 AL LA AAI-HILK

Section t§ree was evaluated the farmer’s knowledge of pesticide use and

exposur T |f ceies 1 on: { ﬁﬂment (PPE) use.
The totEMﬁﬂﬂﬁnmumjgmm oy question had 4
muliple-ch-oice answers. The answers were score as follow;

Correct answer obtaining 1 score

Incorrect answer obtaining 0 score
Missing answer obtaining 0 score
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Possible scores were ranged between 0-16 score. A mean score and standard
deviation of the total score were classified into three categories as follow (Srisaard, 1992,
Suchat, 1997)

High level : score > Mean+S.D.

Moderate level aore = Mean+S.D.

Low level #n-S.D.

Section four was ev - it éi;s’s attitude of pesticide use and
exposer. The total numbe N ¥ thi—as 14 questions which included
both positive and negative 2 \‘ N nsed to assess the attitude of the
subjects towards pesticide ## < BN \\ 2). Each question was score in
five-score Likert scale"Surc#851 - % Ncutral obtaining, disagree, and

strongly disagree. All ¢ :
Strongly agree n “hat the message was coincide

n most.

Agree meant the mai » message was coincide with his

feeling, opinion or belief followp
Neutral meanhe Sl vigrthe message in that

sentence which was ;, ,i; " | belief with perception.
Disagree meant "[ 2 Mai2os gweiic megiiage opposes his feeling,

opinion or belief with percgptlon

seor AL QY G B G on vt

his feeling, opini&j or belief with perceptlon

*ﬁmmmw AAAANELLN e

was as follow:
Positive statements Negative statements
Strongly agree 5 scores 1 score
Agree obtaining 4 scores 2 scores

Neutral obtaining 3 scores 3 scores


http://en.wikipedia.org/wiki/Rensis_Likert
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Positive statements Negative statements
Disagree obtaining 2 scores 4 scores
Strongly disagree 1 score 5 scores

All individual score were summed up for a total score and the means and standard

deviations were calculated. Possible scores were ranged between 14-70 score. The total

This section was divited = atcments, and separated into 3
levels Likert scale inc A8 B 0700 N Whand never done. All of them

Always done mear, e %" We dangerous protection activities

from pesticide every time wk, :’l{

Sometime done meant the 7=
e h2A A
protection activities Q™o .1 : pongctivities over 5 of 10 times.

ometime perform the dangerous
Never done gr iy | the dangerous protection
activities every time whij} they

Rating scale of Prgctlces

U TR ARG v

was as follow:
i ements
ATDASD TNTITN T =
Sometime obtaining 2 scores 2 scores

Never done obtaining 1 score 3 scores
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All individual points were summed up for a total score, means and standard
deviations were calculated. Possible scores were ranged between 21-63 score. The total
scores were classified into three levels as follow

Good practice : Score > Mean+S.D.

Moderate practice  : Scqre = MeantS.D

Poor practice

This method was A2 \\\ ain some phenomianas which can
not explain by the inform- e Moy . This method plan to observe

behavior of the mai’e SCRN N W, Pesticide in routine working.

y,

Participatory observatis Whearcher and team. The scope

of this method was fo “havior of Personal Protective

Equipment (PPE) when th hey direct exposure of pesticide.

was applied to short note when Wiee——— . conversation, and interview. Scretch
N,

note focused on keyyac iy atigen, Fieldnotes was applied to

Log note was used to note di gy » farmers in the field. Scratch notes

edit and extend the -g.r,'. Ry’ Jition. Descriptive notes was

used to explain what §f finGiss raimejgijare, where, when, how they
exposed to pesticide. ¢

AUYINYNINYINT

3. In-dep® interview

¢
REN RPN )
the leaders Of *the' Viflage, sortie t afticlpants' witose ' fafidomed to be a

representation of all participants. This method focus on pesticide exposure situation,
their concern and awareness of consequence of pesticide exposure, their practice when
they applied pesticide, their opinion about our project and also ask for some comments or
advise to improve the suitable intervention program in their area, and their need or what

they want to achieve after finished the project. Tape recorder and interview note was used
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to conclude summary, analysis and explain all the phenomena in the maize farmer’s
community.

The target group of this method was purposively selected 2 key persons in each
village of Namtok sub-district including village head and a maize farmer represention.
Both persons were able to communicate, and willingness to participate in in-depth

interview process. The approprigia ) epth interview per case is around 30

minutes. The outliner of ques S P .,/' ore the interview started.

This method was pr #0° F 1 & t Devavior change through take a
picture of Personal Proj##u — K" lied paraquat after the
7 “articipants of experimental
group.

6. High Performanc #ig:= ahadhy (HPLC)

High Performance quu s nhy (HPLC) is the method that was

I

conducted to measurgae Brogtat residues concentration in

human serum and uri yf Ry Jn. The experimental has the

detail as follow: 1l

¥

6.1 Materials andfe‘gents

s G0 PN ARG s s

Schlosser-Sir, 6A4$6199 Augsburg- Germany All other reagents were of HPLC grade

e RS S e

6.2. Chromatographic system

The HPLC system was Hewlett Packard series 1100 software program. The
column was Vertisep™ UPS C18 HPLC Colum (4.6x250 mm, 5 um P/N: 03CA-E521,
S/N: 938, QC: 51637). The HPLC detector was Ultraviolet absorption detector.
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The washing solvent and mobile phase were 8 % acetonitrile and 92% of 0.5 %
H3PO,4 in DI water. The flow-rates were 1.0 ml/min and the detection wavelength was
254 nm. The injection volume was 50 pl and temperature was 40 °C

6.3 Target population and samples

Target population was the maize farmers who were included in both the
/up 58 person. Blood and urine samples
Ui

ntrol the quality of time when the
7 - /i quality -
researcher and team arraiTe™==- ) tf pe-—.n both group for collecting the

blood and urine, the scheat: , ating, the remind letter and direct

how to do it. Next, the, y Ad” 7 g ' er directly to the participants
- | volunteers for confirming the
q'specimens was conducted on
Saturday and Sunday of th gfast== 28, because at that time, the maize
growing season was stared ad ners have not exposed paraquat since
October 2009 (arounc#) 5 4

The interventr ;, ,E' *Jlood and urine was set on

.00 il at Namtok sub-district health

i¥

Saturday morning of th: :[ st WooH
center. The control group,‘ﬂgfirst time of cﬂldecting blood and urine was set on Sunday

morning of the ﬁ %ﬁfﬂﬁl%%dﬁaﬁwmﬁ@ismcn Blood and urine

were collected bfithe professional nurse team who come from Nannoi district hospital
. ¢ e/

T LA A o

the part’aa tS. The dri s dlst ol 0 r'6‘teaspo rom a half of all the

participanté. The reason of collecting urine a half of all the participants in both groups

was to confirm with the paraquat residues concentration in serum. The hypothesis of test
at this time, the paraquat residues concentration in serum and urine were similar.
The second time of collecting blood and urine, the meeting was set at the end of

October 2010, because at that time the maize farmers just sprayed paraquat in the maize
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field. According to the pilot survey and interview by face to face with some maize
farmers in the both areas, we found the maize farmer started to spray paraquat at the
different time depend on the time when they started to grow the maize and we also found
the average of total days which the maize farmers use to spray paraquat are 10 days.

Therefore, the appropriate time to collect the specimens in the second is the day after 10
culmulatives day. '

For control the qualit™ ne’ éiand team made understanding with
the participants to know ti7® pré e so|f check list, established head

After Blood cdiieq JOI" getting serum, then it was
\ W:thod.

Vertipak CN SPE tu cEEE A «\® Paraquat in serum prior to HPLC
nalysis. = —
analysis I
Preparation /™ o
iy’ ) DF filters with glass micro

c en' PE tube blockage.

Serum sampl -y:'.
fiber (VertiPure PVDF_ "j _, Parch
Condition

VerthalﬂcwﬂW ﬂ%oﬂﬂﬁ]mhanol 5 mL and 0.1 M

Ammonia 5 mL. 4

TR AN, ...

manifold until the tubes are dry.
Washing
The tubes were rinsed with 1 mL 0.1 M ammonia until they were dry.
Elute

Paraquat is eluted with 0.8 mL 0.1 M HCI into vial. Neutralized samples were
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done with 0.5 mL ammonia hydroxide. Then adjusted the volume to 3 mL for analysis
with HPLC grade water.

6.4 Analytical procedure
Step 1 (10 min): The column we

ywashed with DI water to clean and clear solid
silica support particles until the c'g Zonth. Then switch to inject with the
mobile phase until the chrom- .

Step 2 (5 min): The®

flow rate 1 ml/min, temp 22

column with inject volume 50 ul,
&2 retention time of paraquat

dection was around 2.2 m', Meaing a case were 5 minute.
6.5 Quality pa
The limit of Dete rmined by mean and standard
deviation of paraquat cone¢ h repeated 4 times by standard
formular (REF) as follow:

LOD

The per Q;i}eeg\/w quﬁtw Ejléfl m mean of concentration

of extraction sam@je e by mean of concentration of reference sample. The mean of

I A AT, e
concentci: s'of near”i 0 mg/ml with a
correlation coefficient of 0.998. The detection limit of paraquat was 0.21 mg/ ml with 5

ml of serum.
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6. Advance questionnaires; knowledge, attitude, practice of paraquat use and
exposure (Annex C)

This questionnaires was designed for evaluating knowledge, attitude, and
practices in the participants both experimental and control groups pre and post test. The

questionnaires, which was adopted basg paraquat knowledge and its application. To

evaluate the clarity of the questicgad gionnaire was pre-tested on thirty maize

farmers with similar occupat . it ir‘ondltlons in the Santa sub-district
one month before the st& ' : ~‘,ordlng to their feedback. The

This section w, 0 T Al \ \ o ) knowledge of paraquat use
- ersonal Protective Equipment
IR was 15 questions. The question

had 4 muliple-choice answe;. e as follow;

- it v
Correct answer obt e
i

4'

score
Incorrgaiap
Missir ﬁ——.si
Possible scores \[ije raiig SCore. Jjf§nean score and standard
deviation of the total score‘were classified mtg)hree categorles as follow (Srisaard, 1992,

Suchat, 1997) ﬂUE]'JVIEWﬁW Ejflﬂrj

qRTRNTTAEI I

Section two; Maize farmer’s attitude of paraquat use and exposure
This section was purposed to evaluate farmer’s attitude of paraquat use and
exposure. The total number of question in this section was 15 questions which included

both positive and negative attitude. Likert’s scale was used to assess the attitude of the
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subjects towards pesticide use and exposure (Likert R, 1932). Each question was score in
five-score Likert scale strongly agree, agree obtaining, neutral obtaining, disagree, and

strongly disagree. All of them had the meaning as follow:

Strongly agree meant the maize farmers thought that the message was coincide

Neutral meant the ™ N 2. with the message in that

sentence which was coins'z ' ‘, or belief with perception.

Strongly disagre #f: 2 rme \ t the message opposes all of

Rating scale of attitt

The target group could c and the criterion of the measurement

was as follow:
;, ¥ J:qative statements
Strongly agree ‘[ 1 score
Agree obtaining ‘a 4 Scores, , 2 scores
Neutral ﬁauﬂ ’J V'I g%ﬁ]ﬁ w EJ’] ‘n "j 3 scores
Disagree @taining scores 4 scores

AN IMIMNANIIRE ...

deviations were calculated. Possible scores were ranged between 15-75 score. The total
scores were classified into three levels as follow; (Srisaard, 1992, Suchat, 1997)
Positive attitude : Score > Mean+S.D.
Neutral attitude : Score = Mean£S.D.

Negative attitude : Score < Mean-S.D.


http://en.wikipedia.org/wiki/Rensis_Likert
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Section three; Maize farmer’s practice of paraquat use and exposure

This section was purposed to evaluate practice of paraquat use and exposure. This
section was divided into positive and negative statements, and separated into 3 levels
Likert scale including always done, sometime done and never done. All of them had the

meaning as follow:

Always done means 2rs perform the dangerous protection

protection activities or do nz = on activities over 5 of 10 times.
Never done mear; \ form the dangerous protection
activities every time wii i
Rating scale of
The target group
was as follow:

1ts  Negative statements

Always done btaining 1 scores
Sometime obt7Ring 2 scores
Never done o ;r 7 ,,i: J 3 scores
All individual "[ nts vt s a tyf}l score, means and standard

deviations were calculateq. Possible scores we ranged between 20-60 score. The total

soores wereclaf EI”’EEWEPWW e 1179

wmm;;mwmaa

7. Self report of Personal Protective Equipments (PPE) use
Self report was checked when the participants in both groups applied paraquat in
the maize field. It was designed to check list of 9 equiptments including hat, scarf,

goggle, glove, mask, long-sleeve shirt, trousers, socks, boots by themselves while they
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mixed, loaded, and sprayed paraquat in the real situation. It was checked 2 times before
intervention (last applied paraquat in last year) and after intervention (after applied
paraquat recent season in this year). It was divided into 2 scales including use and not
use. The complete PPE use in all equipments was the full compliance of PPE use. (Annex
G (a, b, )

8. Self report of sur /M

Sy Ste éﬂiyat poisoning symptoms.
This self report wh o0 W o\ a— designed to check list about
paraguat poisoning symptors
paraguat or within 24 hour,
Rating scale of"cv7, _

The target grou 401 At \ riterion of the measurement

was as follow: '] '
Level of sy!

Severe sympt;

Moderate sym to
ymp _,-f

Mild s ™

Never | y

.!i
»

3.7 Data Collection

Data colﬁt uoﬂnf%tw WI ﬁtﬂ%}ﬂq\me outcome as follows;

Phase 1d4fla collection:

o m*mmmm bihla ()

phase 1 cross-sectional questionnaires.

2. Quantitative data of knowledge, attitude, and practice in the maize farmers in
Namtok sub-district was also collected by face to face interview with phase 1 cross-
sectional questionnaires.
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3. Qualitative data in the maize farmers in Namtok sub-district was collected by

participatory observation, in-depth interview, and photography evaluation.

Phase 2data collection:

3. The primary outcome as the cgncentration of paraquat residues in human serum

in both groups was collected by Fist ) Liquid Chromatoghaphy (HPLC)
method. e / ”
4
4. The secondary o 0T led a3 practice of paraquat use
and exposure in both grouns, ™ = auestionnaires before and after
intervention. \\

5. Prevalence oi"re g g = ' ',' L) use in both groups was

6. Full complianc ##v' ui i ' \ s was collected by self report
. tervention.

7. Self surveillance s\ g symptoms in both groups was

iz

collected by self report while th_e = they applied within 24 hours.

3.8 Data Analysis -yr:'. =

Data analysis of "j > stuuy™ s mowIng, J_ ‘e outcome measurement as
follows;

e @AY N TWEN T

1. Quantitjive data of background and general data of pest|C|de use and exposure

?Zc.tfi.nﬂf&immmﬂ eIy

2. Quantitative data of knowledge, attitude, and practice of pesticide use and
exposure in the maize farmers in Namtok sub-district was analyzed by descriptive
analysis including frequency, percentage, mean, chi-square test and fisher exact test.

3. Qualitative data was analyzed by narrative description, narrative conclusion,

narrative interpretation, and internal-external corrected data.
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Phase 2; data analysis

4. The primary outcome as concentration of paraquat residues in human serum
was analyzed by descriptive analysis including frequency, percentage and also compaired
proportion by Z-test.

5. The mean and mean difference of knowledge, attitude, and practice of paraquat

use and exposure was analyzed b unpaired t-test.

6. Prevalence of Perso /4 (PPE) use was analyzed by

descriptive analysis inclu % also compared proportion by Z-

test.

7. Full compliance ; zed by descriptive analysis

including frequency, percer g p ruon by Z-test.

8. Self surveillance sys: was analyzed by descriptive

analysis including freque W proportion by Z-test.

ﬂ‘lJEJ’J‘VIEWI?WEJ"Iﬂ‘E
'QW'lﬁ\iﬂ‘iﬂJ!JWl’Jml'laﬂ
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3.9 Study period

This study was studied for 10 months from June 2

Time line of study procedure

a| study .
Phase 3: Evaluation
Phase 1:Cross-sectional study

Time Reroid

’Qﬁﬂﬁ\iﬂ‘iﬁuuﬁ'l?ﬂﬂ'laﬂ

08

80



CHAPTER IV
RESULTS

The results are presented for 3 phases by the steps of this research study. The first

phase was a cross-sectional study. The seqond phase was a qua-si experimental and the

last phase is the phase of evaluatig

4.1 Result of Phase 1: Cr
4.1.1 Personal charz
Of the 555 houser,
Therefore, the total res

S In phase 1

N, 407 participated in the survey.
N oW was 73.33%. The average
age of the subjects was 89% were married; and 70%
were the head of the hc % "Wojects graduated from primary
\ 001-300,000 baht/year/household
(US $6,060-9,090). Approxi t , = . ers owned less than 40 rais (15.87

acres) of land. Subjects surveye =

school and 31% made an

nd reclamation (15%), sowing (15%),

e

fertilizer application 7 vesting (17%), milling and

packing (13%), and -gr:l
]
Table 4.1: Number and Qercentage of persar}al characteristic of participants

queAmEnINENg
C ubaler 1 11 Percentage

407) (%)
Gender
W aﬂnimumwma s
20.1
Age (year
16-34 15.7
35-53 288 70.8
54-72 55 135
Marital status
Single 31 7.6
Couple 361 88.7
Dower 12 2.9

Divorce 3 0.7
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Characteristics Number Percentage
(407) (%)
Status in family
Head of family 285 70.0
Couple of head 71 17.4
Child 32 7.9
Liver 19 4.7
Education

Never 19 4.7
Primary school 60.2
Secondary 1st 18.2
Secondary 2nd 14.5
Certificate 25
Income
0-90,000 11.1
90,001-216,000 35.9
216,001-288,000 214
288,001-420,000 22.1
420,001-600,000 8.8
600,001-1,020,000 0.7
Land owner
<= 40 rais 61.2
41-80 rais 36.9
>=81 rais 2.0
Occupation problem*
Weed and pest, outbreak 18.6
Lack of water ' 15.0
Degenerate soil — - 18.6
Agricultural product prices =l R . * 21.6
High price of fq i ' M, 21.7
Lack of knowlds = 4.6
Activities related of masd:
Reclaim e 15.2
Sowing 350 15.8
Apply fertilizer 372 16.8

%%ﬁﬁﬂqwﬂﬂ5Wﬁ1ni b

Distributi and sale 131

*Multiple choice

AMIRIDIMANINIAL,

Table 4.2 illustrates the problems experienced by maize farmers while they were
growing their crop were insect (95.0%), weed (90.2%), and blight (80.1%). Popular
chemicals used during maize growing were paraquat (60.9%) and glyphosate (39.1%).
Herbicide application practices were self-spraying (78.9%) and employing other workers
to spray (21.1%).
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Sixty-four percent of the subjects never experienced symptoms during or after
herbicide application. Those subjects who did experience few symptoms (30%) often had
headaches, fatigue, dizziness, loss of appetite with nausea, stomach cramps, tearing, and
throat irritation. Moderate symptoms (7%) included nausea, vomiting, blurred vision

associated with excessive tearing, shivering, constriction, cramps, hyperventilation,

nervousness, contracted pupils gting, and salivation. When subjects

experienced symptoms from o dpp éﬂ health center was the most used
place to seek treatment an vaste rﬁc for herbicide information.

Table 4.2 Number and per~ by agricultural characteristics

Character’ Percentage
(%)

Insect problem

Yes 95.3

No 4.7
Weed problem

Yes 90.2

No 9.8
Plant diseases (Pathology)

Yes 80.1

No 19.9
Most used chemical

Paraquat 60.9

Glyphosate 39.1
Pesticide Application*

Spraying by yourself 385 78.9

Rent other per; 21.1
Chroni cseats ﬁ ﬁ’gj q NN 5 N ﬁ'] N9

Yes 85.5

14.5

Toxmty

s ﬁwmnimumwma&

Moderdte symptom
Severe symptom - -
How to treat symptoms associated with pesticide

Nothing 54 21.5
Take medicine and herbal 40 15.9
Alternative medicine 6 2.4
Health center 89 35.5
Private clinic 10 4.0
District hospital 45 17.9

Provincial hospital 7 2.8
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Characteristics Number Percentage
(407) (%)
Source of pesticide information*

Radio 300 15.1
Television 279 14.0
Document/article 185 9.3
Public announcement 166 8.3
Neighbor 256 12.9
Agricultural officer 255 12.8
Public health office 151 7.6

Salesman 8.5
Community leader 6.7
Village health volunteer 4.8
Ever screened cholinesterase sin
Never 71.5
Ever but not kwon resul* 13.5
Ever and normal 9.8
Ever and not normal 3.9
Ever and non safety resuit 1.2
*Multiple choices
4.1.3 Weeds whi
In the maize field, g% : fver oexpected weeds and enemies of

\
se purselane, Yaa khachon chop,

Thatch Grass, Thatch Grass, M2iz75a71 2 mo heliotrope, Paederia linearis Hook.f.
(Picturel-7). Especia iy MEE il : ' 54 were difficult to get rid of,
i heirs.

’J ﬂﬁﬂi’?\ﬁmﬂ

SC|ent|f|c name: 1. CYPERUS ROTUNDUS-CYPERUS DESTANS L.
£3KYLLING MON@GOCEPHALA

NIRRT E

Thai name: dnidieiiv, SpedinTuuii
English name: Horse purselane, Black pigweed
, giant pigweed
Scientific name: 1.Trianthema portulacastrum L.
(Portulaca.portulacastrum L.)

Picture 4.2



Thai name: vahvasvusenian (nanouiaiia)

English name: Yaa khachon chop
Scientific name: Pennisetum polystachyon Schult

Picture 4.3

#i079 (521)
i o1ass.
ata cylindrical Beauv

Weap ton
Wosa pigra L.

A£o)-ope, turnsole
RY' J:orpion weed

T vcl= plant, heliotrope
vy clenunc name: Heliodpium indicum L

o L
PLLLEL IVIENINBING
Thalname: denuds, mionanin, aanGahan, Waln

AWUANIIREINE,

Picture 4.7
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4.1.3 Insects which unexpected and enemies of maize

Many insects which were the enemies also found 5 types in the maize field
including Ground Weevil, Corn leaf aphid, Beet Armyworm, Corn Stemborer, Bombay
Locust, Corn Earworm. However, insects were not severe problem, because nowadays
Modified Organisms (GMO). Bacillus

gotecting themselves from many insect.

maize seeds were made by Genetical

thuringiensis was modified into s

e Weevil
lGiTiycterus sp.

a III"a, TR

2'n leaf aphid

ne: Rhopaloaiphum maidis (fitch)
Y

¥

Thai nanb HveuIZMANI NG

£ B Y N TS s cuonce
'-".‘*' s Anyna

Thai name: nuemazddudninag

English name: Corn Stemborer
Scientific name: Ostrinia furnacalis (Guenee)

Picture 4.11
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Thai name: nusumngilndning

English name: Corn Earworm

Scientific name: Helicoverpa armigera
Heliothis armigear Hubner

2 L ocust
Ss200a succinta (Linn)

Annual of maize #U! et
growing period, paraquat spriyiriaate <4
At the beginning seasgds-2/t 24

including plowing, pages———— -3 Ihe new season. This period

including preparing land field,
and’strorage and sale period.

starded with preparing land field

began on Apirl to Ma " | =-c farmers just began to grow

maize on May to Auges®™ he activities in this period wer&towed and fertilize the maize.

Next peﬁdﬁﬁﬁaﬁ ﬁﬂ%ﬁﬂhf ﬁqjd was started after the
Normally, i

maize was growiffor a month.Nor the maize farmers sprayed paraquat on June to

e WARITYT O HAVIRH VT Bt o

was spraygd 1-2 times in a season, and the average time of spraying was 10 days.

Next, the maize farmers harvest the maize on October to Demcember. Finally, the

maize farmered storaged and sold maize on November to March.
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Activities Jan | Feb | Mar | Apir July | Aug | Sep | Oct | Nov | Dec

1.Preparing land field period

2.Growing period

3. Paraquat Spraying period

4.Harvest period

5.Storage and sale period

4.1.5 Knowledo_ 4##, LIS Wil maize farmers
Table 4.4 illust ' Soc of proper herbicide use.
Participants were aske ach correct answer was given
one point with a total \ Ie&ye score from the respondents
Z: rlli 5—16. Seven respondents were
able to answer all the quest/® .i <irfately 70% of maize farmers had a

score in the range of 11-14, indi: fi‘:’.,_ af knowledge.

Table 4.3 Frequency & ¥ W of maize farmers

W] J Correct Answer

"

Nuber Percentage

AutianansynT o
How many pe!tm/a cid side th&b LI TV 94.3

1.

2. What are the disadvantages of pesnmdeﬁse? 72.7
s A RAANN I UAINY1RY =
4. How d§ you select appropriate pesticide? 74.2
5. What do you should consider when you purchase pesticides? 238 58.5
6. How do you know about pesticide toxicity? 380 93.4
7. What is right practice of pesticide use? and how you should do? 317 77.9
8. What is the proper way to mix pesticides? 273 67.1
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Correct Answer
Items Nuber Percentage

(407) (%)

9. Where are pesticides residuals present in the environment after 357 87.7

spraying?

10. What is the correct method for sprayina n'kci 396 97.3
11. What do you do post treatment (w8 . 388 95.3
12. How is left over pesticide stoi o 392 96.3
13. How do you dispose of the 2 = tai J 327 80.3
14. What are the symptoms; 329 80.8
15. How do you treat acute . 373 91.6
16. What do you do if you o gilfie: e B \ : 214 52.6

Table 4.4 Level of knowledge of. i“-‘?’" ’

The distributio ‘ V(=R AN ents showed that 5.4% of

m in table 4.

\ W1 “Moderate knowledge” while

and exposure of maize farmers

Knoy Mo B i ' Percentage

7

Low level of knowledd[T i
Moderate level of knowlegge

»

High level of Iﬂvtl% l g 3q Eljﬂj1ﬂ|{£lq ﬂﬁ 48.6

AP A

with the |3ea that pesticide harm to insect only, it is not harmful to human. 83.2% of

respondents disagreed that pesticide can enter the body through only ingestion route.

57.0% of respondents ensured that pesticide residue in their body can be excreted by

drinking coconut water, while 88.5% of respondents agreed that pesticide can harm to

human and environment.
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Table 4.5 Percentages of attitudes of pesticide used and exposure of maize farmers

Strongly ) Strongly
) ) Agree  Neutral Disagree
Attitude items agree disagree
(%) (%) (%) (%) (%)
1. Pesticide can enter into body only ingestion route * 1.0 6.6 9.1 34.6 48.6

15 3.2 52 35.9 54.3
17.2 17.7 34.6 26.0

2. Pesticide harm to only insect, not harm to

3. Should increase amount of pesticide.;
use*
4. Various pesticide mixture is € 12.8 21.1 38.6 25.8
pesticide use and no disadvans

5.Using wood-based chemicg 3.2 4.2 4.2
using hand
6.0ver mixture more than label 24.3 39.8 211

should increase yield*

7. If you stand above the wind 9.6 44.2 39.1
pesticide, don’t concern about cl¢

8.Pesticide harm to human and 41.8 3.2 4.2 4.2
9.Should drink coconut water after #x 214 57.0 10.6 8.4
for excreting pesticide toxicity

10. Should more drink wamafts . < 3906 113 7.1
for excreting pesticide to} ,;,—

11.Excercise can help to exc m 37.6 11.3 2.7
through sweat -

12.While you are spraying pestlfhyou should not 12.0 . 26.5 52.8
wersene- ) TN TNYNNT

13.Pesticide can resi@es in agricultural product and 37 6 48.6 7. 3.2 34

wres B GRS UUMANGNAY - -

pesticide use

*negative statement
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Table 6 illustrates maize farmers answered a total of 14 questions with the total
score of 70. The distributions of attitudes of respondents were shown in table 6, there
were 69.3% of respondents who had “positive attitude”, 30.5% of them had “neutral
attitude”, while 0.3% had ‘“negative attitude”. The average attitude score for all

respondents were 53.8 (SD=5.3) out of a.rossible 70 points.

Table 4.6 Level of attitude o ™S " LS . osure of maize farmers
Level of attitude : — Percentage
(%)
Positive level (52-70) 69.3
Neutral level (33-50) 30.5
Negative level (14-32) 0.3
4.1.5 Practices of p g i IS \ of maize farmers
Table 7 illustrates’ i flre Sis&<= e boot while spraying (96. 3%),
usually wash hand and wasn fa iore having meal after using pesticide

y ﬁi-_f:" ._-4:

(90.7%), usually closely - Bing (90.4%) and usually check

7

pesticide through inhal ..i =

»

equipment and mate 1", ould confirm real or fake

L)
)

sometimes  never
(%) (%)

ik | Y/

2.Should selq’ct'peStimde follow ’nelghoradisd 209 671 12.0

3.Should read label before use and follow recommendation all steps 78.4 20.1 15
4.Should check equipment and material before using 90.2 8.8 1.0
5.Should prohibit human and animal at spraying area 82.1 16.5 15
6.Should wear gloves when spraying and wear mask when mixing 83.5 15.7 0.7
7.Should confirm real or fake pesticide through inhale* 4.2 4.9 90.9

8.Should mix pesticide by hand* 2.7 16.5 80.8
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usually  sometimes  never

Practice

(%) (%) (%)

9.Should mix various pesticide for increase effective
o 9.8 51.1 39.1

eradication of weed and pest*
10.Should closely wear cloths while spraying 90.4 8.1 15
11.Should wear boot while spraying 96.3 25 1.2
12.Should smoke or drank while sprayirg 2.7 21.4 75.9
13.Should spray pesticide while wii 1.7 60.2 38.1
14. Should stand above wind wh?

61.9 28.0 10.1
gears
15. Cleaning pesticide contair 29 26.0 71.0
16.Left pesticide container in ' 15 13.0 85.5
17.Wash pesticide applicatGis v’ 51.6 39.1 9.3
18.Should remove cloths wh;
] . 88.0 8.4 3.7
immediately
19. Pesticide Should be stored®in 80.8 14.3 4.9
20.Empty pesticide container sty 68.8 20.1 11.1

21.Should wash hand and wash fac, vi* 90.7 6.9 25

< -
Negative statement T T

Table 4.8 iIIur In:'j 21 questions with the total

score of 63. The dis HULICH vesp(Jfilents, there were 93.9% of

dF

respondents who had * gogd ractice”, 6. 1% of them had “fair practice”. The average

attitude score foﬁl ﬁ)ﬂjﬁg 71 mﬁﬂw)ﬂtﬁ[ ﬂoﬁble 63 points.

iarmers

flercentage

‘ (407) (%)
Good Practice Level 382 93.9
Fair Practice Level 25 6.1

Poor Practic Level 0 0
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4.1.6 The association among knowledge, attitude, and practice of pesticide

used and exposure of maize farmers

Cross tab of knowledge and attitude was conducted in Table 4.9 for evaluating the
association between two variables. Th
found 12 cases (2.9% of total) inas

e crosstab result in the low level of knowledge
ttitude and 10 cases (2.5 % of total) in
postsitive level of attitude; h éigvel of knowledge found 47 cases
(11.5% of total) in at neut® attiTide ﬂes (34.4%) in postsitive level of

attitude. Moreover, in the AR aund 1 case (0.2% of total) in at

negative level of attitude utral level of attitude and 140

cases (34.4%) in postsiuvy waciaidon between knowledge and

attitude by Fisher's Exa

) \,
Table 4.9: The associatio: e ,? ; & % Kitude of pesticide used and
exposure of maiz JFar e

2 : - — Total

ative level Neutral level Positive level

-
-

Knowledge&Attitude

b N S 12 10 22

- 45.5 100.0
Low level

3.2 5.4

25 5.4

140 187
Moderate leve™ %K 0 251 74.9 100.0

Knowledge

knowledge Fs ;.% A 'Y 0 52.2 44.3 45.9

% al 0 1 34.4 459

cdin 1 1 J 166 198
High@Jel of % K 0.5 15.7 83.8 100.0
knowledge »wA & 1080 344 g 525 48.6

. 48.6

407
% K 0.2 221 77.6 100.0
Total % A 100.0 100.0 100.0 100.0
% Total 0.2 221 77.6 100.0

Crosstab Variables Statistic test Chi-square p-value

Knowledge & Attitude Fisher's Exact Test (a) 19.29 <0.05
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Cross tab of knowledge and practic was conducted in Table 4.10 for evaluating
the association between two variables. The crosstab result at the low level of knowledge
found 7 cases (1.7% of total) at fair level of prectic and 15 cases (3.7 % of total) at good
level of prectic; besides, at the moderate level of knowledge found 12 cases (2.9% of

total) at at fair level of attitude and 175 cases (43.0%) at good level of practic. Moreover,

at the high level of knowledge fogs

192 cases (47.2%) at good | pracd: éisociation between knowledge and
attitude by Pearson chi-soUeesesesese— ;& s— (5)

4% of total) at at fair level of practic and

Table 4.10 The associati® sititude of pesticide used and

exposure o N7,

Practic

Total
Good
e 15 22
. PIGIERC 68.2 100.0
Low Levels of knc #Fedg 77 :
(R 39 5.4
M)A 7 37 5.4
e - ) 175 187
I§|I'Il' 93.6 100.0
Moderate LT} 0
Knowledge ,E _— : 45.8 45.9
‘.f- %Tc&h 2.9 43.0 459
192 198
% K 97.0 100.0
H|g evel of knowledge
k] ﬁl
A ﬁNﬂ‘iﬂJ 1A8RY o
Count 382 407
% K 6.1 93.9 100.0
Total
% P 100.0 100.0 100.0
% Total 6.1 93.9 100.0
Variables Statistic test Chi-square p-value

Knowledge & Practice Pearson Chi-Square 28.50 <0.05
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Cross tab of attitude and practic was conducted in Table 4.11 for evaluating the
association between two variables. The crosstab result at the negative level of attitude
found 1 case (0.2% of total) at good level of prectic; besides, at neutral level of f attitude
found 12 cases (2.9% of total) at at fair level of attitude and 78 cases (19.2%) at good

level of practic. Moreover, at the postsitive level of attitude found 13 cases (3.2% of

total) at at fair level of practic ar 44% of total) at good level of a practic.
The association between kno ) é i‘sher's Exact Test was significanted
(p <0.05). ,
Table 4.11: The associaticz N ice of pesticide used and

exposure of =

Attitude Total

Good

1 1
100.0 100.0
Negative level
0.3 0.2
0.2 0.2
) 78 90
. - 86.7 100.0
Attitude  Neutral lev/{’ kY |
. 20.4 221
! ,.! Y0 10 2.9 3 19.2 221
g £, Count o/ 13 303 316
AULIMNINGINT= =
Positivelle
ql %P 52.0 79.3 77.6
¢
- 9 | —y . EI 77.6
{ | 2 o 407
1 % A 6.1 93.9 100.0
Total
% P 100.0 100.0 100.0
% Total 6.1 93.9 100.0
Variables Statistic test Chi-square p-value

Attitude & Practice Fisher's Exact Test 10.18 <0.05
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Table 4.12 The association among knowledge attitude and practice of pesticide

used and exposure of maize farmers by pearson correlation (n=407)

Variables Statistic test Pearson correlation p-value

Knowledge & Attitude 0.37* <0.05
Knowledge & Practice N\ /‘ 0.24* <0.05
Attitude & Practice OITER L0 — () 0% <0.05

Pearson correle=€ N ond attitude was significantly
positive direction that t0 positive attitude (p<0.05).

e was significantly positive

A
\

Pearson correlation teg
: Waractice (p<0.05). Also, pearson
correlation test betweer [ AL : ' Imcantly positive direction that
means positive attitude has'af 4id _;, , .Ub) as well.

4.1.6 The result of in-deptas

Indepth inter :;_ = e questionnaire by the
p YV 4 q y

L)
I

indepth interview team. IS *a=1 village and a farmer who

was a farmer representatron of village. The guidline was eswablished before conducted .

The results wer 56 fi fi i idlline as follow;
Intervieﬁﬂﬁﬁﬂtm ﬁhﬂlﬂjﬁheir behavior of maize

activities, (cost, family, price, chemic#i use = o
ARSI TBaINeaY

“Last year corn price was quite good about 6.5-7 baht per kilo, it makes farmers
financially sound than previous year but it still has high production costs. Over 60% of

costs are seed, fertilizer, pesticide and less profit if including the labor cost and the rest

we have to pay for Bank for Agriculture and Agricultural cooperatives year by year”


http://dict.longdo.com/search/cooperative
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Practice of paraquat use

Interview theirs paraquat exposure situation

“Paraquat in farm maize is inevitable because it is the best term of affordable,
easy to use, fast result, save labor and time. The resulting per unit area better than the

other way when compared to the same neriad. In additional, long-term activate so

Paraquat exposure is difficult to e
Interview their conc<i

ware: /ﬁsequence of paraquat exposure
“We know the dan{® nte Lin('ﬂf;ut we have no choice and
unavoidable”

Interview their pr g# ViR C|de (how, why)

“Almost wear pcrsc i 2 & T % aoctor recommendation but
may not be completed. -
uncomfortable, hot, anng \

“Most equipment a. i (. leck and nose, wear long sleeves
,long pants, boots and glasse g s&= = g2 Wl ves mostly refused because it's not
easy handling” =

Interview themopi il a|egask for some comments or
advise to improve ;, .i; "Jir area

“It would be goc "[ f you e BREERCO surgl 1L rt because never had any
organization interest and cgnem in this rega

o 8 fmwwmﬁw e e

or stop to use it” 4

B biverop himien 18

Interview their need or what they want to see after finished the project
“How to use it safely as far as still use”
“Is it possible to stop farming corn and replace by others crops but the income

shall not be less than corn”
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“People must know how to protect themselves from exposure Paraquat when
needed”
“People must know and understand the dangerous of Paraquat both to the human

and environment”

4.1.7 The result of participatcgs

Maize farmers who p ég mixing, loading and spraying

herbicides in the field di& =P :pn".al protective equipment such as
gloves, masks, and gogglec « ,'x__'\k e farmers who did use PPE did
not use it properly. For e . g# \ e a wool hat instead of a mask

and goggles. These obsciv #r i =< \ Wis 01 the interiews. We also found
that the reason most fa; oy iy — \ WA PPE properly while applying
' 1 2"‘* Kk, holding the equipment while
it was uncomfortable to breathe

and difficult to see while we . PPE can also be too expensive to

purchase. Therefore, the farmers =

- '?',"1": i

er forms of protection such as wool hat

and gloves.
Vi

4.2 Result of Phase 2: ({ijla-sI'cis

Conducted qua-si eg(perlmental study H}phase 2 was divied into experimental

o oSSR o o

randomly selecte@from 407 maize farmers in Namtok sub-district. The control group

o & RN/ (100

4.2.1 The result of the focus group discussion in public meeting workshop

Before conducted meeting, the intervention participants were conducted the focus
group discussion. The results of this method were summaried and ranged follow the
question of guidline as follow:
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1. History of Corn Farm

How long do you farm maize?

“We farm maize about 30 years since father’s generation”

“Farming maize 20-30 years, began growing rice then planted maize and cotton

but during the past 15 years has planted only maize”

“We starting planting ricegs s Jher vegetables first including maize

then with the good price on t . Ul é merchant. It also yield better

plant something else becau® Ab| ey —
Why farming ma! 7z
“To do otherwise 2 g, I not, nothing to cat”
“We have no clidicy nur other crops. This area is

' a VI
2RAY
Do you grow other | D £

“There is a legacy”.

““7 years ago, starting to q 1,',, o ow about 20-30% of the rubber

plantation, this in turrgcre g ny~pumpkins but not much”

2. How do you ¢ ':i NiNa n ,. ' past? (How many years
and why obsolete)

e U Ao o

space to grow thujlwe can’t use the same way”

immmmmﬂmaﬂ

What is the advantage of paraquat?

“Start switching to use paraquat about 20 years ago because it was convenient,
fast, saved the labor cost and time as well. Cover more area and it also kills the grass for
a longer period than the other way. It is also sensitive to maize growing”
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Do you have another choice that can be used to prevent and eliminate pests?
“The application of herbs such as neem, chili for spray also other such as gasoline
mixed with vinegar but not admire due to slow in more quantities but the advantage is

cheap and safe”

4. The impact of Paraaug

Human inpacts

Have any sympto™®

“Many symptoms 0-g QO wx.spraying such as pain, fatigue,
headache, dizziness, nause . oseola, onychoptosis and

muscle pain !

Did you know. ; W body?

“It should be able

“By sweat, drinkine

\ ose and body”

O i 1% he mount while spraying, for the

nose should be passed while ﬁ{{ | windy and thought that would be

absorbed through the skin”
Who have besma

. fj-.r:_ A 2/

“Most certain V. By}l loaded also people who

pull the hoses” 1l

¥

“Descendants, peogle ‘Who stay in thaUea pets, dogs and cows are affected of

ﬂ‘lJEJ’JVIEWI'S‘WEJ’]ﬂ'E

Environr@gntal impacts

FHIH: SIAIIN At

“Contamination in water especially in brooks, swamp, canal because of pouring,
washing into the rivers and some areas has a strong smell of chemicals”

“Fish in the brooks, lake it would be contaminated”
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“Contamination and residues in vegetables such as eggplant, pepper grown in the
farm inevitable for sure”
“Soil degradation due to spray onto the ground also affected to animals in the soil

such as earthworms”

5. Skills to use chemicals
Have you ever traine

é-where, when and how?

“As remember, no ¥ wSiect at all”

“There were agricu!*: 2,200 but not seriously, it is a part
of the meeting in the villa~ _
“Content inserte B 5 a sustainable agriculture, 3 years

Information abr g sl % W Cficiently, in the past which
\

“The product label” |
“Newspapers, books and “ommendation from chemicals seller”
“Neighbors re N1 nd mixing”
“Parents, relat} V.

|
6. Personal proteqdve equipments v@le using paraquat

oo B T YN o o

Paraquat?

likely toaom cfﬂWﬂﬁ"iﬁﬂ‘ﬁ B‘Tea vﬁw long pants this

“Normally use cloth for cover the head, mask with long pants, long sleeves and

boots and sometimes use glasses and gloves. Most guys do not like to use gloves”
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Problems and barriers to use personal protective equipments

“Hot weather, steep area and inconvenience when remove some equipment such
as glasses, mask and gloves”

“We know, it is certainly hazardous to health but in fact can not be practical at
all”

Did you know that the u otective equipments will be able to
reduce the risk of harm fro /
d
“Well known, it re en alsﬂlrough into the body thus we

The Personal chare &y P . : in both experimental group and

control group at baseline vver p 4.12. The proportion of gender in

both group was S|gn|f|cantly eq 2 majority in both groups (50%) were
between 45-54 years old. Tha Ao ** "'! gxental and control group were 43.7
and 46.1 years old re§ ;f . ;3 2rimental and control group
was significantly equai s <C U of both groups were married

and head of family. THE majorlty in both groups (>70°/ had graduated in grades 1-6.
Moerover, the o@ﬂ ﬁ ducation level in both
group were alsafpuz!nt Ej yﬂa‘tﬂts demonstreated personal
charecteristics ﬁf theéartlc ﬁnt in both gr iloups at tisbaseline were@imilar.
neae
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Table 4.13 Number and percentage of participants classified by personal characteristics

Experimental group Control group
Characteristics (n=51) (n=58) X2 P-value
n % n %
Gender
male 37 . 45 77.6 0.37 0.54
female 14 | 22.4
Age* o A
25-34 R S LU ' 10.3 1.59° 0.11
35-44 — 31.0
45-54 46.6
55-64 S 12.1
Mean £ S.D. p \ o=7 49)
Min - Max .
Marital status
single 0.0 1.15 .28
married 100

Family status

head of family 72.4 3.62 0.16

spouse 15.5
child 12.1
Education level feren s
grades 1-6 3 i il 69.0 0.47 0.79
grades 7-9 : , 10.3
grades 10-12 ed il b T 20.7

* a= tvalue of indepen (f

_ 3
4.2.2 Agricul y ' .‘ in both experimental

group and control gro= * ' at baseline
The Agricyltur ﬁa ris ticip oth experimental group and
control group atéi ij ﬁ %ﬂ ﬂf ﬁﬁverage mean of period
of being the maize farmers in the expafimental groyg and the contrgg group were 20.59
w2 QA VRART R URAINY AR oo
were 29.18 and 28.45 rais respectively. The average mean of income in both group were
243,087and 216,133 baths respectively. The average mean of expense in both group were

69,658.3 and 115,499.8 baths respectively. The average of all variables in both groups

were significantly equal (p<0.05) except the annual household expense variable.



Table 4.14 Number and percentage of participants classified by agricultural
characteristics
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Experimental Control group
Characteristics group (n=51) (n=58) ttest P-
value
n % n %
Period of being the maize
farmer -1.59 0.12
1-17 yrs 13 22.4
18-34 yrs / 40 69.0
35-52 yrs é 5 8.6
Mean + S.D. — ).5O%.0.¢ — (23.48+7.69)
Min - Max - (10-45)
Area of maize farm*® .
7-24 rai 43.1 0.22 0.83
25-42 rai 36.2
43-60 rai 121
61-78 rai 8.6
Mean £ S.D. 145+16.63)
Min - Max (10-75)
Annual household income
cultivatable maize
50,000 - 166,749 44.8 1.21 0.23
166,750 - 283,499 39.7
283,500 - 400,249 5 8.6
400,250 - 517,000 4 6.9
Mean + S.D. _ C3+121,792)
Min - Max , — =1 -580,000)
Annual household expens Ay )
cultivating maize il
10,740 - 70,555 < ' 93.8 : 37.9 -390  <0.05°

70,556 - 130,371 29 4 241
130,372 - 190,187

o k) mm I trm 5.2,

Min - Max (10,740-250,000) (10,740-250 000)

a. 1rai = 1,600 m?

AN TN NNINGA Y
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4.2.3 Primary outcome; the paraquat residual concentration in serum by High
Performance Liquid Chromatoghaphic (HPLC)

Paraquat residual concentration was conducted by HPLC technique before and
after the intervention in both the experimental and control group. Before the intervention,

human serum was collected before the maize growing season in 2010 started or after the

g At this time, paraquat residual

éin the limit of detection (LOD =

onBarca=,| concentration was detected
S a4 cases (7.8%) were in the
NN
‘ -I group. Proportion of paraquat

maize farmers exposed paraquat
concentration in both group w*
0.21 mg/ml). Next, after tH®
more than the limit of detect:
experimental group and 1"
residual concentration i

significant (p> 0.05).

Table 4.15 Number and per g el - . Woncentration level before and

after the interventi; e %] Jp and the control group

After
crimental Control

1 group(n=58)  Z-test
o value

IR

Paraquat residue
vvvvv 94 47 810 -1.68 0.093

concentration < LOD*

Paraquat residue

e A UHANINTNY T

*LOD (limit of deteB8don) = 0.21 mgllite
¢ o v
AW TN IR TR IN G TR
andexpaim" ' ' ' e
Le\)els of knowledge, attitude, and practice of paraquat use and exposure in both
experimental and control groups were present in Table. 14. Total score of knownledge
was classified into three level including low (0-6 score), moderate (7-12 score), and good
(13-15 score). The experimental group before intervention, the majority (62.7%) was low
level and the average of knowledge was 7.43 score; later on implement the intervention,



106

the majority was moved to moderate level 72.5%. The different average knowledge score
was 2.0 score which increased from 7.43 to 9.43. The control group before intervention,
the majority (62.1%) was low level of knowledge and the average of knowledge was 7.69
score; later on implement the intervention, the majority was still low level 69.0%. The

different average knowledge score was Q.07 score which increased from 7.69 to 7.76.

Total score of attitude wi into three level including low (15-44

éie) The experimental group before

as Wod e the average of attitude was
m0ved to good level 92.2%. The
eased from 57.43 to 66.06. The

score), moderate (45-59 scor s
intervention, the majority
57.43 score; after the intery
different average attitude -
control group before Tiite 4
average of attitude was e majority was still moderate

level 53.4 0%. The diffe \ “494 score which increased from

57.53 to 58.47.
Total score of practi g :f' - ' three level including low (20-35
scores), moderate (36-47 scores; =3-60 scores). The experimental group

3T
before intervention, t'my pRala sl 7~ the average of practic was
iy ) to good level 100%. The

different average know! ‘[ ge st seswnictgihcreased from 50.59 to 56.50.

50.59 score; after -y:'.

i i i 0,
The control group before‘ligt.?rventlon, the ﬂajorlty (89.7/0) was good level and the

average of pracﬂv% m&n ﬂmwmtﬂ @ority was in good level

89.7 0%. The diffdrent average practlc score was 0 02 score WhICh decreased from 52.0

t””@ﬁ']ﬂﬂﬂ‘ifﬂiﬂﬂ']’)ﬂiﬂﬁ&l
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Table 4.16 Levels of knowledge, attitude, and practice on paraquat use and exposure in
both experimental and control groups measured before and after implementing

risk communication model

Experimental group Control group
Level of knowledge, attitude, (n=51) (n=58)
and practice on paraquat use T Before After
and exposure intervention intervention
n % n %

Knowledge level

Low 36 62.1 40 69.0
Moderate 22 37.9 17 29.3
Good 0 0 1 1.7
Mean * S.D. (7.69£1.62) (7.76£1.75)

Attitude level

Low 0 0 2 34
Moderate 40 69.0 31 53.4
Good , iy % 18 310 25 431
Mean + S.D. Fsfiaes o +o83)  (57.53t524)  (58.47+552)
Practice level T

Low (20-35) N T 0 0 0 0

Moderate (36-47) ;;, =1 190 6 103
Good (48-60) WO0= 47 810 52 897

Mean + S.D. - (50.59+3.97)  (56.50£2.79) = (52.00+4.23)  (51.98+3.77)

e o/

The conﬂr%ﬂf’}% ﬂmﬁow I&Jvﬂa?{g}ﬁore, total right attitude
score, and total sﬂfety practice scoregof paraquat yse and exposur&}n the experimental
group b@rwﬁ'}iﬁ Qﬁﬁ\mtlﬂ% &)]@wmal”re analyzed and
presented §n Table 15. All of average mean score of total knowledge score, total right

attitude score, and total safety practice score before and after implementing the risk

communication model was significantly increased (p<0.05).
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Table 4.17 Comparisons of mean score of knowledge, attitude, and practice of paraquat use
and exposure in the experimental group before and after implementing the risk

communication model (Paired t-test)

95%

. Before After
Experimental group/ Confidence
Variabl Total Interval of the P-value
ariables -
Mean Mean S.D
score il Difference
Total knowledge score 15 -2.67,-1.33 <0.05
Total attitude score 75 -10.01, -7.25 < 0.05
Total practice score 60 : 4 . -6.81, -5.04 <0.05

,__'\L

The comparisons 4 v ' dge score, total right attitude
score, and total safety Piac 2 \ \,_3- cXposure in the control group
before and after implafie: N \ x""a;-'“' model were analyzed and

% N knowledge score, total right
nd after implementing the risk

communication model was n #sig:== p<0.05).

Table 4.18 Comparisq=o i w:dgand practice on paraquat use
and eXpOSL : .‘:i 2menting risk

communicati' meoe

95%

o Before o After

Experimental gro Confidence

rval of P-value

Variables
the
Differ: c

m 3 § f mu 0] ?EEI WY o
Total attitu -4 > 0.05
Total practice score 52.00 4.23 51.98 3.77 -0.79, 0.83 >0.05

Comparisons of mean score of knowledge, attitude, and practice of paraquat use
and exposure before implementing risk communication model between experimental and
control group were analyzed and presented in Table.17. As the result, all of mean score of
knowledge, attitude, and practice of paraquat use and exposure between the experimental

and the control groups were not significant (p<0.05).
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Table 4.19 Comparisons of mean score of knowledge, attitude, and practice of paraquat use
and exposure before implementing risk communication model between

experimental and control group (Unpaired t-test)

Before implementing the risk communication model

Experimental  Control group  95% Confidence
(n:58) Interval of the

Variables Total

P-value
score Difference

Total knowledge score -1.10, 0.57 >0.05
-1.93,4.0 > 0.05

-3.0,0.15 > 0.05

Total attitude score

Total practice score

Comparisons of megf PR AN e, and practice of paraquat use
and exposure after imp#® . 7 7 M between experimental and
control groups were anal e Y W\ s the result, all of mean score
35 xposure between the
1<0.05).

dgtand practice of paraguat use

Table 4.20 Comparisq ™o
By J)n model between

and expos| ;,

experimenta jhac e T

¥

After |m&smt|ng the risk communication model

95%
wroff] 14 43 WT{?WE;%
group(n= P-value

score In ryal of the

ffEeluce
oviieyige bcrd M 151 5 od | | | B4 231 <0.05
Total atatude score 75 66.06 3.63 58.47 5.52 5.80, 9.40 <0.05
Total practice score 60 56.50 2.78 51.98 3.77 3.30,5.80 <0.05

Percent difference of before and after mean score of knowledge, attitude, and
practice of paraquat use and exposure between the experimental group and the control
group were analyzed and presented in Table.19. Mean score of knowledge, attitude, and
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practice in were increased in both groups except mean score of practice in control group.
Percent difference of knowledge, attitude and practice in experimental group werel3.33,
11.51, and 9.85 respectively. All of percent differentce of the experimental group were
distinctly increased. However, all of percent differences of the control group were not
distinctly increased. Moreover, the percent difference of practice of control group was

decreased.

Table 4.21 Percent differer:
practice of pa - 1 experimental group and

m of knowledge, attitude, and

Control group

Variables Mean score Percent

Before After difference

Total knowledge score 7.69 7.76 0.47
Total attitude score | 57.53 58.47 1.25
Total practice score — = 9.85 52.00 51.98 -0.03

Comparisons ;r— ;‘{ edge, attitude, and practice

of paraquat use and exp= Sk—Jmmunication model between

the experimental and E0ntrol group were analyzed f&f compairing the diffence of

. . € o :
Increasing scor Aﬁ%h?ﬁﬁﬁ{ﬁg Aleprﬁumental group and were
significantl (p<O.E

L7

ARIANTAUNIINGIAE



111

Table 2.22 Comparisons of the difference of mean score of knowledge, attitude, and
practice of paraguat use and exposure after implementing the risk
communication model between the experimental and control group
(Unpaired t-test)

Compare mean of the difference

Independent 95%

Variables Confidence
Sample | Lofth P-value
T-teSt nterval of the
Difference
Difference knowledge score 4.96 1.08, 2.78 <0.05

Difference attitude score : N\ : - 6.0,9.40 <0.05

Difference practice score 4.80,7.12 <0.05

W : :
4.2.4 Secondary 0 (3al Proective Equipment
(PPE) used of maize fat

Proportion of Pers

)rcup and control group.

("™ E) used was conducted before

and after impleting the risk € rr | tiough self report. The objective of
this method was to evaluate Jdes/s =4 o maize farmer in both groups for

compairing the propage
4.2.4.1% F '! = SJipment (PPE) used of
maize farmers betweels ,xperlmental group and contrés
m tal group and the control
group before wélrﬂ ﬁﬂﬁgﬂhﬂ}lvﬁi growing maize season
started in 2011. gc!.lf report was desiged to measugg, number and gggportion of PPE use

o VAU NARIIEIA R S e

their farm? Self report was design to measure in 9 equipments including hat, scarf,

#group at the base line.

goggle, glove, mask, Long-sleeve shirt, Trousers, Socks, Boots when mixing, loading,
and spraying paraquat. The result of self report was analyzed and present in Table 21.

Hat used, the majority of the experimental group (>60%) used hat when they
applied paraquat. The participants of the experimental group were used hat in mixing
60.8%, loading 60.8%and spraying 62.7%. The percentage of hat used in the control
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group was lower than the experimental group, but when tested the portion by Z- test, the
diffence of proportion between two groups was not significant (p<0.05) that mean hat
used at the base line between two group is not different.

Scarf used, the participants in both groups used scarf when they applied paraquat

more than not used. The percentage of, scarf used in both group was not distinctly

by Z- test, the diffence of proportion
- o éﬁit mean- s-carf usjed at the base line
t 1S ho —— participants in both groups also

different. As the result when tegs

used goggle, glove, and ma< X\k er, they used glove, long sleeve
shirt, trousers, socks and h: 9 \\ rarquat at the baseline.

Table 4.23 Number ar; .00 \ \ N Equipment (PPE) used of

1"\1"* trol group at the base line.

ation model

Type of When | Control(n=58)

Z-test  P-value*

equipment  applied Not
%
used
Mixing 30 517 131 0.19
Hat Loading 30 517 131 0.19

Spraying '[ oo 25 431 0.62 0.55

Mixing 60.8 20 51.7 483 0.74 0.46

“’aHUEJTﬂ zim'f wmm i‘i:fi onon

Mlxmg 20 39.2 60.8 241 44 1.70 0.09

Goggle Qmaﬂﬂﬁmmﬂ’]? ﬁaiay 1.90 0.06
raying 1.17 0.24

Mixing 60.8 39.2 60.3 39.7 005 0.96

Glove Loading 34 667 17 333 36 621 22 379 0.05 0.62

Spraying 46 90.2 5 9.8 49 845 9 155 0.89 0.37

Mixing 31 608 20 392 34 586 24 414 023 0.82
Mask Loading 34 66.7 17 333 34 586 24 414 087 0.39
Spraying 34 66.7 17 333 34 586 24 414 087 0.39
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Before applying risk communication model

Type of When Experimental(n=51) Control(n=58)
) ) Z-test  P-value*
equipment  applied Not Not
Used % % Used % %
used used
Mixing 51 100 0 0 58 100 0 0 - -
Long- .
] Loading 51 100 58 100 0 0 - -
sleeve shirt .
Spraying 51 100 0 0 - -
Mixing 51 0 0 - -
Trousers Loading 0 0 - -
Spraying 0 0 - -
Mixing 0 0 - -
Socks Loading 0 0 - -
Spraying 0 0 - -
Mixing 0 0 - -
Boots Loading 0 0 - -
Spraying 0 0 - -

g

4.2.4.1 Propo tiohecee < %

. T TR ]
maize farmers between exparide:

el
== ecuve Equipment (PPE) used of

antrol group after implementing

the intervention Nee————

L)
)

, =1 report was conducted again

After implemern

for measuring the diffe/ice of proportion of PPE used &€iween the experimental group

and the control ¢ ﬁe i m rgportion increased more in

the experimentﬁgﬁﬁ] ﬁdﬂ ﬁwt I ¥y ﬁuﬂﬁoBOA%vﬂA%, loading

84.3%v41.4%, sgjaying 94.1v72.£]j‘|' he differenﬂ;c%.i)roportiomwf hat used between
Si

oot BRSO AN 1IN O 8

All of scarf used, goggle used, glove used, mask used also increased more in the
experimental group than the control group. The difference of all proportions of scarf

used, goggle used, glove used, mask used between two groups was significant (p<0.05).
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Table 4.24 Number and proportion of Personal Proective Equipment (PPE) used of the
maize farmers between the experimental group and the control group After

implementing risk communication model

After implementing risk communication model

Typeof ~ When Experimental(n=51) Control(n=58) Zest
-tes
Not value
% %
used

equipment applied
quip pp wd %

24 414 2.5 0.010
24 414 29 0.003

Mixing 41
Hat Loading 43

Spraying 16 276 3.0 0.003
Mixing 26 448 4.0 0.000
Scarf Loading 26 448 4.0 0.000
Spraying 17 293 25 0.011
Mixing 38 655 5.9 0.000

41  70.7 5.6 0.000
28 483 5.8 0.000
241 2.3 0.022
293 253 0.011
103 2.36 0.018
379 492 0.000
379 492 0.000
224  3.60 0.000

Goggle Loading

Spraying
Mixing

Glove Loading
Spraying
Mixing
Mask Loading
Spraying - o
Mixing = 100 0 0 58 100% 0
Loadin 51640 0 0 @r58 100 - -

N soafpl 58] DY) El ﬂﬁ Hela ﬂ“j

Long-

MixindgyJ 51 100 58 100 - -

Trousers - -
qmaeaﬁmmm%mé’ I
Mlxmg 0 0 - -

Socks Loading 51 100 0 0 58 100 0 0 - -
Spraying 51 100 0 0 58 100 0 0 - -

Mixing 51 100 0 0 58 100 0 0 - -

Boots Loading 51 100 0 0 58 100 0 0 - -
Spraying 51 100 0 0 58 100 0 0 - -
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The proportion of Personal Proective Equipment (PPE) used of the
maize farmers in the experimental group before and after implementing the
risk communication model was analyzed and presented in Table.23. The highest
increased proportion of PPE used was mask in mixing and scarf in loading as 39.2. Next,

the second increased proportion of PPE used was goggle in loading as 37.3. Almost all of

Table 4.25 Number and pr 2 cquipment (PPE) used of the
maize farmershi * . id after implementing the
risk commun '

Difference

Type of When proportion

equipment applied of PPE

& used

Mixing 19.6 19.6

Hat Loading 15.7 235

Spraying 5.9 314

Mixing _ 9.8 29.4

Scarf Loading Vi 5 9.8 39.2

Spraying 3L 64.7 LOWNS A 98 255

Mixing 20 ‘ 39.2 60. 8 90.2 9.8 51

Goggle Load V'I i’ ﬂ 5 ﬁ aﬂ ftﬁ 17.6 37.3
Spraﬂ uij da 51

Mixing 31  60.8 206 392 4744922 4 31.4

o ARAIRTHURTINENRY =
Spraying 0 9.8

Mleng 31 60.8 20 39.2 51 100 0 0 39.2

Mask Loading 34 66.7 17 333 51 100 0 0 333

Spraying 34 66.7 17 333 51 100 0 0 333
Long- Mixir?g 51 100 0 0 51 100 0 0 0
sleeve shirt Loading 51 100 0 0 51 100 0 0 0
Spraying 51 100 0 0 51 100 0 0 0
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Experimental group(n=51) Difference
Type of When Before After proportion
equipment applied Not Not of PPE
Used % % Used % %
used used used
Mixing 51 100 0 0 51 100 0 0 0
Trousers Loading 51 100 0 51 100 0 0 0
Spraying 100 100 0 0 0
Mixing 0 0 0
Socks Loading 0 0 0
Spraying 0 0 0
Mixing 0 0 0
Boots Loading 0 0 0
Spraying 0 0 0

\ Mbment (PPE) used of the
maize farmers in the contr;, (i 5 menting the risk communication
model was analyzed and pre ! lighest increased proportion of PPE

used was glove in mixing and as 27

T3 acond increased proportion of PPE used

was hat in spraying (1%}’ 170 in the control group were
increased proportion & 4 A Jisers, socks, and boots were

used 100% since initial If|

Table 4.26 Num ﬁ p? ﬂﬁw ‘E'l t (PPE) used of the
maize Qr rs’in the contr group efore and after im Iementlng the

wf "E"%ﬁlﬂlq
BA bld adoltiol § LJ 1YL Difference

Type of 9 When Before After proportion
equipment  applied Not Not of PPE
Used % % Used % %
used used used
Mixing 28 48.3 30 51.7 34 58.6 24 414 10.3
Hat Loading 28 48.3 30 51.7 34 58.6 24 414 10.3

Spraying 33 56.9 25 43.1 42 72.4 16 27.6 155
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Control group(n=58) Difference
Type of When Before After proportion
equipment  applied Not Not of PPE
Used % % Used % %
used used used
Mixing 30 51.7 28 48.3 32 55.2 26 44.8 35
Scarf Loading 29 50.0 32 55.2 26 44.8 5.2
Spraying 34 5 41 70.7 17 293 12.1

Mixing 14 345 38 655 10.4

Goggle Loading 29.3 41 70.7 1.7
Spraying 51.7 28 48.3 13.8
Mixing 75.9 14 24.1 15.6
Glove Loading W 707 17 293 8.6
Spraying ) - 89.7 6 10.3 5.2
Mixing Mo Nl62.1 22 379 35
Mask Loading 62.1 22 37.9 3.5
Spraying rrae 77.6 13 22.4 19
Mixing e floo 28 o M 10 o o 0
Long-sleeve ) i —
hirt Loading o8 ¥ Yyinda . by 100 0 0 0
Spraying 7_7:1 o0 100 0 0 0
Mixing 2 TN 100 0 0 0
Trousers Loadi?g y ;r— .; ‘ )0 0 0 0
Spraying =y P 100 0 0 0
Mixing ;E )8 100 V 0 58 &4 100 0 0 0
Socks Loading ] £ 100 0 g 58 100 0 0 0
AUGIRENINGIRT ¢ 0
MiXIq 8 0 8 100 0 0 0
Boots Loading _ 58 100 ¢ 0 0 w58 100 W 0 0
AIARINJWUHRNNEARY -
AL 11 A rl T2 10V L

The full compliance of Personal Proective Equipment (PPE) used of the
maize farmers in both groups before and after implementing the risk communication
model was analyzed and presented in Table.25. Full compliance of PPE used before
implementing the risk communication model was 9.8% of experimental group and 0% of

control group. There are quit equal of full compliance of PPE used at the base line.
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Table 4.27 Number and proportion of Full compliance of Personal Proective Equipment
(PPE) used of the maize farmers between the experimental group and the

control group before implementing the risk communication model

Before implementing the risk communication model

Experimental Control group
b 4 (n=58) Ztest P value

Full compliance 2.44 0.02
Not full compliance
Number and pro g : \ a\\\ ersonal Proective Equipment

(PPE) used of the mai-
group after implementiiig
Table.26. At this time, f:

and 10.3% of the control ¢#u 2 1% ce of PPE used was significantly

".‘_"-a.\ ental group and the control
vas analyzed and presented in

5.9 % of the experimatal group

defference between group af IsSk®;.ommunication model (p<0.05).
Table 4.28 Number a2 J£2pal Proective Equipment
(PPE) useci.ds A Jnental group and the

control grouph 'ter Iniprers e~ comrilhication model
W ¥

-

¢ gAfter implemw}ing the risk communication model

Al U BT
q) group(n=>51) group(n=58 Z test P value
=~ L
Q]
hpl 116J 0.00

Not fulﬂcompliance 22 43.1 52 89.7
Number and proportion of level of symptoms after spraying paraquat within 24

hours of the maize farmers between the experimental group and the control group after
implementing the risk communication model was conducted and presented in Table 27.
There were 35 symptoms whice base on previous research whice involved with pesticide
toxicity and kinetic. Thirty five symptoms was measure by self report which checked by
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the participants within 24 hours after they already sprayed paraquat at the last
culmulative 10 days.

Sweat symptom in both groups was found more than 80% in both mild and
moderate level, but in the mild level was found more than the moderate level around

30%. There were significantly equal hetween group (p<0.05). On the other hand, the

eyelidtwitches symptom was nevas 4 groups more than 70%. Only 25% of

® derate level in both groups. Also,

‘d

Bleary symptom w=2 \ w=mild and moderate level in both
groups. They were similar' ##%1 5__Jo :" S ying paraquat within 24 hours.
Also, the burnnose syiiipt# | r | \ \ na more than the experimental

\ Y
|').
- s around 10% and found in the

owover, there were significantly

group 20%. There were,

Nosebleed sympt
control group quite more t'
equal(p<0.05). The sleepless, was also found significantly equal

between group (P<0.05). Moreov symptom was found more than 50% in

both groups, but, it wasfo ! ' A hg™ the experimental group and
was also significantly! ;’%ﬁl

Tear dropping '.[ MPLos 00 ! control group which was
significantly higher than tt;e experimental group- Mucus symptom was also found 17%of

the severe Ievelﬁuﬁ@ ﬁ 'E?W?W"EW ﬂdﬁn the control group and

was found signifigdntly higher than the experlmental group(p<0. 05)

e DTN TR T e

including dizziness, weakness, headach, parched, dyspnea, shake, muscle weakness, hand
shake, cramps, and dermatitis, sorethroat, cough, wheezing, chestpain, nausea, abdominal
pain, numbness and diarrhea were mildly found and significantly equal in both groups.
On the other hand, epilepsy, coma, senseless and nail removed were never found in both

groups.



Table 4.29 Number and proportion of level of symptoms after sp3
hours of the maize farmers between the experi

group after implementing the risk communiz

Experimental group (51 ca”

graquat within 24

2z

=
S~y

control
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Control group(58 cases)

Fisher's
Symptom 1 ks Exact )
Never Mild Mild Moderate Severe Test value
N % N % % N % N %

Sweat 5 9.8 12 235 328 35 603 0 0.0 1.30 0.61
Eyelid twitches 38 75.0 9 17.6 13.8 8 13.8 0 0.0 1.14 0.61
Bleary 17 33.0 21 41.2 431 11 19 7 12.0 1.65 0.65
Burn nose 31 61.0 20 39.2 31 12 207 0 0.0 11.86 0.00*
Nose bleed 48 94.0 2 3.9 6.9 2 3.5 0 0.0 0.79 0.76
Sleepless 33 65.0 12 235 20.7 5 8.6 1 1.7 0.54 0.95
Eye irritation 23 45.0 17 33.3 34.5 16 276 8 14 8.77 0.03*
Tear drop 34 67.0 10 19.6 224 13 224 5 8.6 7.39 0.05*
Mucus 36 71.0 7 13.7 / 12.1 9 155 10 17 7.71 0.05*
Slobber 48 94.0 3 5.9 0 "I: ).0 6.9 0 0.0 0 0.0 0.05 0.83
Dizziness 26 51.0 13 255 17 7 23 39.7 13 224 12 207 10 17 3.90 0.28
Weakness 0 0.0 25 ﬁ %( 414 22 379 12 21 0.66 0.72
Headach 20 39 23 ﬂ ﬁ EI ﬂ EEVI w gj’] ﬂ ‘§44 8 12 207 0 0.0 0.55 0.79
Parched 25 49 19 37. 3 11.8 1 g2 9., 6 10.3 2 3.5 1.92 0.62
Dyspnea 34 67 19 0 0.0 0.84 0.65

0cl
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Experimental group (51 cases) Control group(58 cases)

Level of s\ ~within 24 hours Fisher's p-
Symptom - Exact
Never Mild Moderate _ : Mild Moderate Severe Test value
N % N % N % N % N %
Shake 33 65 15 29.4 3 27.6 7 12.1 0 0.0 1.20 0.59
Muscle weakness 27 53 18 35.3 6 37.9 8 13.8 0 0.0 0.30 0.90
Handshake 42 82 6 11.8 3 10.3 2 3.4 0 0.0 0.56 0.85
Cramp 28 55 15 29.4 4 17.2 3 5.2 0 0.0 8.40 0.03
Dermalallergic 23 45 16 314 6 25.9 7 121 10 17 0.89 0.84
Epilepsy 51  100.0 0 0.0 0 0.0 00 00 0.0 0.0 - -
Coma 51  100.0 0 0.0 0 0.0 00 00 0.0 0.0 - -
Senseless 51  100.0 0 0 0 0.0 0.0 0.0 0.0 0.0 - -
Vomiting 44 86 6 11.8 1 6.9 2 3.5 0 0 1.05 0.63
Sorethroat 38 75 8 15.7 5 22.4 4 6.9 0 0 1 0.59
Cough 30 59 15 29.4 17.2 7 12.1 7 12 5.55 0.13
Wheezing 39 77.0 9 17.7 12.1 2 34 0.0 1.22 0.58
Chestpain 35 69.0 11 21.6 ’ 24.1 7 12.1 5 8.6 3.36 0.35
Nausea 36 71.0 14 27.5 - 0 0.0 47 81.0 =10 17.2 1 1.7 0 0.0 1.91 0.48
Abdominal pain 45 88.0 4 7.8 1 Somn 1 20 @& 862 7 12.1 1 1.7 0 0.0 1.81 0.72
Numbness 34 67.0 7 13.7ﬂ u E}G’J w EI)V] 78“ %J}ﬁl ﬂ ‘:17.2 0 0.0 0 0.0 13.6 0
Diarrhea 49 96.0 1 20 Y1 2.0 0 0.0 56 96.6 1 1.7 1 1.7 0 0.0 0.51 1.0
Wobble 47 920 3 — ¢ i ﬁ" 0 00 0 00 154 051
Nail removed 51  100.0 qu ﬁf] a m ‘imm ﬁq 7] g f] | EI 0 0.0 0 0.0 - -

ITI
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4.2.5 Secondary Outcome: Photoghaphy evaluation

Photoghaphy evaluation is one of evaluation process which was used for
confirming the compliance PPE use through the visual evidence in the participants of
intervention group after they passed wcijg'gon training and received media which

communicated in the household 2 . )e pictures as below are some maize
Zam ra acted to take photo when they

farmers whose were the resqa TS

applied paraquat in the mat-"__2

ea a male participant in the
1sed full compliance of
Ave Equipment (PPE) including
long sleeve shirt, long pants,
d boots after the intervention

o

NENINEINT

frhis'ﬁtureﬁowed a male masticipant in the
e

I3 DAATINE R ot

including hat, goggle, mask, long sleeve shirt,
long pants, socks and boots, but he use glove
gloves which improper to protect.

Picture 4.15
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This picture showed a femal participant in the

intervention group used full compliance of

Personal Protective Equipment (PPE) including

hat, goggle, mask, long sleeve shirt, long pants,
§ gocks and boots after the intervention

%N a male participant in the

% " % Tued almost full compliance

\ ive Equipment (PPE)

n0¢ W, inask, long sleeve shirt, long
5, secks and boots, except hat,after

ion done.

2 L

TUERVIENINEN'T

‘T his picture showed a male participant in the

' | jance of
PI RL  T
hat, goggle, mask, long sleeves shirt, long pants,

gloves, socks and boots after the intervention
done.

Picture 4.17



CHAPTER V
DISCUSSION, CONCLUSION & RECOMMENDATION

5.1 Discussion

1) Background and geig /‘ pesticide used and exposure in the

=yt Nar.é., Nan Province, Thailand.
 off:hig 2 was to provide the background

maize farmers in Namtok :

According to the fis
and general information 2 the maize farmers at Namtok
sub-district, Nanoi distr g#
73.3% (407 cases) that ir

lost to participate, because

found the total response was
Na\ipate in this study. 27.7 % was
mty at that time. Some people
went to work in other ar . athumthani, Samutprakan, and
the other provinces in the # 2,
almost rural area of Thailar ar

(Vorawan Chandoeyvit, 2005) =2k774 2 4

‘inding is the normal situation in

g®eral population study in Thailand

tries particularly in southeastasia and

developing country. < —

working age. Over 70% j [ the responuerit 1idiZe tarmersidere male, couple, and head of

The average :' 5 old that was the general

family and they had educ#faesin prima%cmal more than 60%. All of them owned the
I

S :
properties and rﬂeidaﬁ}igg: mr‘g S ﬁawoﬂigbﬂrgerties. They have many

activities of maﬁ'e production inclyding reclairksowing, appl&fertilizer, spraying
pesticid@%gq ﬁlﬁﬂpﬁl{ﬂoﬂ@%ﬁ}%%ﬂﬂﬁn Normally, this
finding illfstrates situation in farmers’ society in rural area of Thailand.

Moreover, they experience many problems from their occupation such as high
price of fertilizer, price of agricultural product trend to decrease and problem of weed,
pest and outbreak disease of blight. The favorite pesticides which were used in maize

field were paraquat and glyphosate, because the major enemy of maize was weed. The
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favorite of pesticide application was spraying because it was convenient and appropriate
to wide and large growing areas.

The self report of toxicity symptom due to pesticide use and exposure, was
reported a few symptom (i.e.headache, fatigue, drowsiness, sweating, nausea, throat

irritation, and tears) and moderate symntom (i.e. nausea, vomiting, dull eyes, trembling,

cramps, shortness of breath, chesi gical , pupil narrowed chest, and sweat a

&rs did not use PPE, used PPE

e ner-—.they applied pesticide in theirs

lot) by maize farmers, becWssCSEc 11
improperly, and low pers®
field, whereas the majoritVv. 24 ers knew that wearing PPE can
protect the body from the USSs!de, but no one took precaution
x: concluded by the in-depth

N e 7 PPE among maize farmers

unless they knew about
interviewers, the reaso#®
who knew the benefit ¢,
unavailability of PPE. The \t with the study from Sri Lanka
(Sivayoganathan, 1995) and | = 2000).

Matthews G.A. 2007 also é 2 effects in the 12 months preceding the

) careless, discomfort, cost, or

g

survey, 19 % of regawnd RS gellowing pesticide exposure
requiring no or self-1] ;r E'd ants requiring a visit to the
doctor and 1% reporte( erious™® — nosp {lisation. The main symptoms
reported were nausea, hgadache tlrednes nd skin |rr|tat|0n OP and carbamate

insecticides Weﬂ sw E(j 55 %ﬁ%@ﬁ%ﬂﬁ in around 70% of the

reports.

ﬂmﬁ%ﬁm‘m ST L e

in many hot climates, to long exposure to sun/UV radiation, especially if no head
protection is worn. The odour of some pesticides or co-formulants also elicits a feeling of
nausea even if the chemical is not highly toxic. Lack of understanding the need for
personal protection is illustrated in some countries by the belief that the younger person is

stronger and in some way immune (Palis et al., 2006). In the survey in Brazil by Recena
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et al. (2006), which was not confined to manual equipment, over 90% of the respondents
had used a Class | insecticide (methamidophos) and 59.6% reported adverse symptoms.
The high incidence of poisoning symptoms in the Recena et al. (2006) survey may be due
to inadequate personal protection, as 63.7% did not wear boots and only 15.9% wore
eifer (2000) had indicated that using PPE was

tudies had addressed reducing pesticide

gloves. A range of studies reviewed by,

effective in reducing exposure, bt

Moreover, many T2 , might be affected of pesticide

poisoning symptoms am- . N ) e pathway of administration
(whether the toxin is appile AR m d, uljected) the time of exposure
(a brief encounter or lo# e 4" Al , ss single dose or multiple doses

over time), the physical jas), the genetic makeup of an

individual, an individual's hers. These factors can describe

more understanding about pe ffCisds=— = . ns among maize farmers while and

2) The associl V. iY' J practices of pesticide

used and exposure in ".! maizows LUK SU ! district, Nanoi district, Nan
province, Thailand

s P YT P YT s e s

among knowledg@J attitudes, and practlces with pest|C|de used and exposure in the maize

farmers Nl e found almost
50% of ﬂMﬁ iﬂj‘my ?17 gwﬂmm and 94% have
good practices of pesticide use and exposure. These findings are affected from many
factors such as a well education in the community, ability to access to many sources of
pesticide information and long range of pesticide use. A high level of literacy was record

among maize farmers, because 60% of respondants had graduated in primary school that

mean majority of them can read and write Thai language. Additional, they can access to
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many sources of pesticide information which were available in the community, therefore

high knowledge, positive attitude and good practice were possible in this community.
Moreover, when we assessed the associations among knowledge, attitude, and

practice by using Pearson correlation, we found the association between each variable

were positive significantly (p<0.05). These finding mean the high kwonledge have

affected to increase positive atti ractices and the positive attitude have
affect to good practices as we

good p >

This study were "8 Wi Ramsss¥y (Rampai, 1996) which the
knowledge, attitude, and =g =20ng durian growers in Rayong

province. They found ma* g# \ h knowledge, positive attitude
and good practice of™per AR 20 also found significantly the
associations between ki y A 5. 7 ~ W Chiang Mai, an assessment of
knowledge, attitude and / st | 9 vegetable growers (Teradate

and Prasert, 1998), they f¢ B 4 wers have moderate knowledge,
76.0% have neutral attitude ##d S5=— sh @ actice of pesticide application and
also found significantly the asscn owledge, attitude, and practice.

All finding of .

e
: dgrand practice were
consistent with the thi{ 7%

kY’ ) theory was concluded the
continous interactive an ",[ 1g [ OO e auq| |t received the message or

media, their knowledge ww emerge. Then, th&jmergmg knowledge has affected to

v a8 ) PHATF ARG
33{33"?@ NOP VR (1ML

Phase 2 was conducted qua-si experimental. The target population was divided
into 2 groups including the intervention and the control group. The risk communication
model (the intervention) was assigned in the intervention group, whereas the control
group was not gotten the intervention. The evaluation of the implementation of risk

communication model was the answer of the third study objective. The purposive of risk
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communication was to decrease paraquat exposure in the maize farmers of the
intervention group.

After implementing the intervention, the evalution between the experimental
group and the control group was conducted for measuring the effectiveness of the
intervention. Key indication performance of the effectiveness of the intervention was

/and secondary outcome. The primary
/lch measured in both group before

divied into 2 levels including p

and after intervention. TheEwesss : -—.le knowledge, attitude, practice,
proportion of personal proteg, , N proportion of full compliance of
personal protective equipr: ) - R‘x of poisoning toxic symptoms of
paraguat exposure aftei t- AR '.ve 10 days, after that blood
collection was done wi L v NS

The finding of ! ‘7 g ' jon in human serum was the

re. The finding of the paraquat
residues concentration in hu, = e was not detected less than LOD
(0.21 mg/l) in both groups, baI wthe participants in both groups did not
expose paraquat 10 Wt ' . 10. In addition, the normal
human excretory sys y Y J and urine every day which
consistent with one rec ',[ Imerices o se\ 112 cases that suggest to on set
the elimination be normal ‘for getting rid of @aquat out of body. However, the value of

oot G4 EBY T YA o i

serum. Perhap, ifhas residues very sllghtly value in the serum, but limit of detection

O WO 1 L1 L R

ingestion paraquat or high dose exposure, but this study was conducted in the first time of
Thailand which focused on long term exposure with low dose in maize farmers.

The finding of the paraquat residues concentration in human serum after
intervention was conducted High Performance Liquid Chromatographic (HPLC) method

after the maize farmers in both groups just exposed paraquat culmuative complete 10
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days or immediately exposure. The result was rarely found in both groups after
intervention. In the experimental was found 4 persons (7.8%) while the control group was
found 11 persons (19.0%) at the upper level than LOD. At the begining, the statistic test
was planed to use unpaired t-test for compairing average of the paraquat residues

concentration between the experimental group and the control group, but the data

distribution of paraquat residues s / both groups isn’t normal distribution.
Also, the cases who were det s 25 / i.oncentration upper than LOD were
very small. Therefore it ™= rial¥ ancae==h for parametric test, Z-test was

used to analyze instead. \\’z T BN a_proportion between both groups
was almost significant (p="# - { » "‘*-h_t MP| C technique in this study was
0.21 mg/ml, therefore™tie B2V A\ Cmucentration of all participants
W1 mg/ml. There are not the
's one of unexpected outcome
which used this condition of this
tisfirst time in the maize farmers who
exposed paraquat interm of occup _ 2 Or sub-chronic exposure.

Moreover, thiowf 2 Hgthe different aspects of the
contact between ;r .}:"d jally important in exposure
analysis (Sexton et al., ".| 95)." W . '-'f'i in both groups that included
agent, source, exposure rogtes exposure duruon exposure frequency, exposure setting,

cones ot A4S QYIS WIATIG: » o ome v

paraquat that is $inilar used in malze field by malze farmers in both group. Source of

exposur farmers always
applied Eﬁwﬁmmuwﬂ]ﬁ ?J)(Etre |ﬁ‘c?ﬁ‘lgroups of maize
farmers to paraquat is via the skin or dermal contact. Exposure duration, exposure
frequency, exposure setting, exposed population, geographic scope, and time frame in
both group of this study were similar, because the characteristics were matched by age,

gender, period of being maize farmers already. On the other hand, the different between

experimental group and control group was assignment the intervention which was
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affected to significantly increase knowledge, attitude and practice and also to

significantly increase full compliance of PPE use. These findings confirmed the risk

communication model was affected to reduce paraquat exposure in the maize farmer.
This finding consistent with the study in Malaysian rubber plantations, exposure

is likely to be greater than in most qther situations (Swan, 1969). Weed control is

required continuously for 10 mor nd the herbicide is applied by knapsack

//week The high temperature and

sprayers during the entire WSS
hirl of-drs increase the potential risk of

humidity together with th®
dermal exposure. In 1965 2 team of 6 sprayers, and in 1967
on 4 teams, to estimate 1" g® W Waaures.  The operators used spray
dilutions containing paiad:: ' \ "Rttention was paid to personal
hygiene. Each man wg ar'Mlation and urine samples were
taken before spraying b4 roughout the study. Paraquat

analyses were carried out | i and Yuen (1965). Chest X-rays

were taken before the study. ;5"' = eniglbf the 6th and 12th weeks. In the
es were examined. Paraquat was found

course of the 2 studies, a total of _

on 131 occasions, thowing i bging 0.32 mg/litre in the first

study and 0.15 mg/li | V. By’ bf paraquat of 0.04 mg/litre
were found in the 1965 ",[ udy, o gec In ! 1967 study. After spraying
ceased, these levels decllryed steadily to beca:ge undetectable within a week - with one

exception. It wﬂ%lﬂ@%%ﬁ%ﬂ@ﬂ@ to hazardous levels of

paraquat.

s ¥ mmﬁ P by 12

retrospective cohort study of self-reported safety and hygiene behavior among 529 farm
workers whereas unstated number of controls consisted of nonexposed workers. They
assigned intervention including use of glove, shoes, scarves, hand washing and hygienic
practices after pesticide applications. They assessed outcome by pesticide exposure as

estimated by AChE levels. They found exposed workers had mean hemoglobin corrected
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AChE of 29.96, but they unstated number of unexposed workers had a mean hgb adjusted
AChE of 32.1 (p<0.0001). They, also found gloves, scarves, shoes, better training, better
hygiene practices all predicted significantly higher AChE (presumably indicating less
exposure). The first one comment of Gomes study was similar to one of limitations of

this study. There are self-reported of the auantity, patterns and types of pesticides used

and use of personal protective ¢ 2 weakness of self-reported was recall
bias, so closed mornitoring <" This study was used participatory
observation by village hed® 0 d sk the real situation as well. This
method help to reduce recay ' 2 _second one comment of Gomes
study was different when . aes study, they measure a single
time of AChE after pesuc? urganophosphates, but in this
study, we measured co! pplication in both groups.
The objectives of, toulthe risk communication model
into the community were level for changing the negative

attitude to positive attitude & = 0 W ht practices when the maize apply

paraquat in the field. Then, the 5?‘.'7. . 7

condary outcomes was the kownledge of
paraguat use and expowIrs ghrgtirs after intervention in both

groups. In the exper .}:"i majority (62.7%) was low

-

level and the average o :| NOWICeS - |ate- n implement the intervention,

the majority was moved tggmoderate level 72,5%. The different average knowledge score

was 2.0 score Wﬁhuﬁs@fw 2190 FIN B ERrGoup btore merventon,

the majority (62.8lo) was low level of knowledge and the average of knowledge was 7.69
score; la i g < _'a'r' 'Ii vel 69.0%. The
diﬁerenﬁmiﬁﬁﬂjmn%grgwmﬂ:la from 7.69 to 7.76.
Average mean score of total knowledge score between before and after implementing the
risk communication model in the experimental was significantly increased (p<0.05), but,
in the control group was not significantly increase(p>0.05).

Attitude level was the second one variable of the secondary outcome. In the

experimental group before intervention, the majority (62.7%) was moderate level and the
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average of attitude was 57.43 score; after the intervention, the majority was moved to
good level 92.2%. The different average attitude score was 8.63 score which increased
from 57.43 to 66.06. In the control group before intervention, the majority (69.0%) was
moderate level and the average of attitude was 57.53 score; after the intervention, the

majority was still moderate level 53.4 0%. The different average attitude score was 0.94

score which increased from 57.3

/"3 comparisons of mean score of total
positive attitude score of para eSS i1d € /éthe experimental group before and
after implementing the™ = Nic = |\was significantly increased

Practice was the th: N o ' wo&gmme. Total score of practice was

also classified into thice ! T : \ e, and good. The experimental
. . . \ AN .

group before interventiy NN & vel and the average of practic

was 50.59 score. After i pved to good level 100%. The
different average practice ¢ % ' % reased from 50.59 to 56.50. The
control group before interve. 985) was good level and the average
of practic was 52.0 score; after th _ e majority was in good level 89.7 0%.

2T
The different average macs i dgereased from 52.0 to 51.98.
iy Jicore of paraquat use and

The comparis{Z¢
exposure in the experi ".| ntan g smore afll after implementing the risk
communication model wagpsgnlflcantly mcnajed (p<0. 05) but, in the control group was

st G4 B0 DY) ot i

that can improve @e participants when they applied paraquat in the fleld All S|gn|f|cantly

;1:::::»;zaﬂ‘mn";:§mﬁm°f LA

These finding were consistent with Wutthichai Jariya (Wutthichai J, 2006). The
study was conducted by quasi-experimental research design with a control group. The
effectiveness was assess pre and post questinnairs on knowledge, attitude, and practice.
The result revealed the experimental group had significantly higher mean score of

knowledge, attitude, and practice than that before receive the program (p<0.001). On the
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other hand, the mean score of the control group had not significantly difference (p>0.05).
Finally, they concluded the participatory learning program was effective increasing
knowledge, attitude, and practice in the experimental group.

Proportion of Personal Proective Equipment (PPE) used was conducted before

and after impleting the risk communication model by self report. The objective of this

method was to evaluate the PPE g 2 farmer in both groups for compairing

.’/ 9 equipments including hat, scarf,

the proportion. Self report w s

goggle, glove, mask, longwes it '—Q, and boots when they mixed,
loaded, and sprayed paraq!'z N Ipants in both groups used hat,
goggle, glove, and mask ' N \ e used glove, long sleeve shirt,

trousers, socks and bduts ; f et \ a.arquat at the baseline. After
nC f- a ' \ Wil conducted again. We found
3 é)f.-a @ nAcrease higher than the control

implementing risk con;
proportion of all PPE u;
group. The difference of gbggle used, glove used, mask
used between two groups wa.

This finding was direclv k communication model, because all

content of model foci o i 'e perimental group compliance

to use personal pr :y:'. :)ubllc meeting workshop,
production and distrib '![ on e miedia @hhich including VCD of risk

-

communication, householg &ster public seuce announcements document, fact sheet,

oo o 8 B P) GAYPY Y vs ve os

popular and effec@ilveness way to communlcate directly and rapldly, because this way was
closed ﬁ“ e is used in the
general%ﬂﬁmﬁmﬂﬂn nita ﬁj@rﬂm enhance their
interesting to study and compliance to practice, because VCD was the multiple media

which design to show visual and instinct of sound and movement picture and also simple

design to easy understand by matching with the background of participant’s education.
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However, this study should consider some aspects to discuss for recommodation
to conducted further study, to sustain this model in this area, to fulfill this study, to
generalize or extend this model into the other areas where have experienced same
problem and have similar living condition or almost.

According to Kasutaga Kogi research study in 2005 (Kasutaga K, 2005), we
/"‘,re are two ways of positive feature of

/ occupational risk reduction. First,
=

found the key point that related ia

local key persons are reaC® ' 2t 100l —o conveyed through personal,
informal approaches. For th: T1E: tend to the next step of this study
after communicating direr’ %1 ) | N 3 ocal key person who influence
to the encourage the coitim 4t Y Ok N rcceive and accept the message

. [ ' .
such as head of sub-dis < Wi "Nt fficer, local governor, should
ation on local good practice
ted. Second, farmers are capable

. e/ "
of understanding technical r;{.{

2757 *

model especially in/je gfalso provide three session

inul= work and taking flexible action
living to solving them. This poir 0 some session of risk communication
including susceptibil iY' ) norms for safe paraquat
handling, and skill tr: ",| ing oW -...\,acy jeliefs into the experimental
participants of understandlgghsk analysis for trammg solvmg skill.

e R PG B tn e o

to sustain it in ®fs area and how to generalize in other area. Sustainable should be

e TS TR T R

et.al, 2008). They used WIND (Work improvement Neighbourhood Development) to
train farmer volunteers. Then, trained farmer volunteers trained neighbouring farmers and
expand theirs networks. For generalization, risk communication should be adopted into
the formal education since primary school particular in the experienced problem areas.

Also, should be adopted into the National program of agricultural safety in Thailand.
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5.2 Limitation of this study

There are several limitations of this study should be noted as follow.

1. Selection bias; the research design in phase 1 (cross-sectional study) was
conducted by the purposive sample technique that was selected only Namtok sub-district,

Naoi district, Nan province. That might hat be provincial and national representation.

However, the appropriate reason s #3s selected this area to study was which
' / s the maize farmer and also has the
characteristic consistent wi® icti®: of s \/\oreover, this area never done

more than 90% of household

this matter before and also ' :

2. Limitation of cr; . design was conducted in pahse
2 in this study, so the Tiini 4 WISRULY was uncontrollable external
confounder and externé ' "x o ation of paragaut which came
form the other mass me, N wspaper, other documents that
the community can access

3. Limitation of de® ome of this study was paraquat
residues concentration in human < =
Chromatoghaphy (HR&(C T higttudy condition was detected

measured by High Perfomance liquid

paraquat residues -y:'. EY' J/ml. Unfortunatly, only 15
cases (14%) of both grt 'f[ )S Was e — LC
to interfere statistic analy;ss The caused of li U]It of detectlon which detected only 0.21

mg/ml was |Imlﬁ %ﬂoﬂ}dﬁ ‘EFWW E‘Jrﬁi ﬁa‘jal which used to analyze

including stationdy phases, mobile phases and the column, and a detector

maﬁnimum'mmae

1. Risk communication model may not affected to significant decrease paraquat

after intervention that caused

5.3 Conclq

residual in the experimental group when compared with the control group.
2. Risk communication model was affected to significant increase the knowledge,
attitude, and practice of paraquat use and exposure in the experimental group when

compared with the control group.
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3. Risk communication model was affected to significant difference and increase
full compliance of PPE use both before and after intervention in the experimental group
when compared with the control group.

4. Risk communication model may not affected to significant decrease paragaut

poisoning symptoms after intervention in the experimental group when compared with

the control group.
5.4 Future Research

1. The risk comm: \ 4. should implement in the other
areas where the partici ' aid living for generalization this
model to the other area

2. Future resear 4§« A\ "NWoate method of measuring the

"

AULINENTNEINS
PN TUAMINYAE
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Appendix A: Phase 1 Questionnaires (English version)

The questionnaires will be purposed to interview Maize farmers in Namtok
subdistrict, Nanoi district, Nan Province Thailand.
Instruction: Please check / into the |:| or write down the blank

Part 1: General information
. Age years
. Gender ( )Male *©
. Marital status ( ) Single ( ) Divorce ( ) Separate

. How many members

. How long have you iy

© 0O N oo o A W DN

I

Q

. s 5 =

3

QD

S5
<

3

@

3

o

@

=

(78

=

. Family status 2 of head family (') Children

" relation () resident
10. Education level f |~.: 4 years of secondary school
"[ SECUn o Ay scyfiol ( ) adiploma

( )ﬁachelor ( )hlgtuthan bachelor ( )others.........

B PHNINE NS

Average filcome per year Average Expendltu re per year
F-

ARTRINIUNBI AN TS
No. lgist * 't h*TNo! [Lwt" '™ 19T & gath

12. Property of maize land Rais
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13. Occupation Problem (can choose more than 1 choice)
() Weed and pest outbreaks () Degenerate soil
() Decrease in agricultural product process
() High price of fertilizers and pesticides
() Lack of water
14. What did your activities that !

4 () Lack of knowledge of culture

roducer? (Can choose more than 1
choice)
() Reclaim Sowirree g fertilizer

( ) Spraying pestic:z N g crops
S

16. What name of ind V.

1. 1]
2.

= g
*—AUHINHNINEING

17. What pesticid@name is you use in the maize field?

R AR Y

* 1.Insecticide 2.Herbicide 3. Plant disease

** Type of application 1. Spraying 2. Spraying dust 3. Fuming 4. Spraying smog 5.spinkle 6. Smear
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18. Who did spray pesticide in maize field? (Can choose more than 1 choice)
( ) Sprayed by yourself
( ) Rent other person to spray
19. Have you ever a congenital disease?
( ) Never
( ) Ever ( please fulfill nag

20. Have you ever symptom e poi éiilﬂin last year?

( ) Never

How long years

() Few symptoms
21. How did you solve the

() Not thing speciy, "l urub and herbal remedies

22. Source of pesticide inf¢ 44 “Srp o \ i 1 choice)
( YRadio ()T ffi- g gntiicle () Broadcast tower
() Neighbor ( )Agri;_:iu : () Public health office
() Pesticide pess i ado™, () Health volunteer

26. Have you ever éji,fd
() Never [ . e resugi!

¥

() Ever and normal A ) Ever and n%pormal () Ever and non safety result

AUEINENINEINT

Part 3: Knowled of pesticide use

RN WO URTo e i wh DT

() Ingestion inhalation and dermal ( ) only dermal

28. What is disadvantage of pesticide use?
() harm to human body who ate pesticide () harm to any living thing
() No have disadvantage () harm to weed and plants
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29. What is paraquat?
() Herbicide () Insecticide
() Chemical which use to treat plant diseases such as fungus
() Fungicide

30. How to correct pesticide use?

() 1.Proper insecticide Follow Neighbor suggestion

() 3. Choose chemic: ; éﬂ'pds of weed
() 4.Proper budge™ : :

31. When you want to buv "2
( ) 1.Date, Month
() 2.Choose coiicct a8 \ : mcal which you want to apply
() 3.Choose cl Lﬁ
( )4.Bothland

32. How to known toxicity:

W weed

() 1. Read label bes # pr= = w2 K< picture and symbol
( ) 2. Smell If heavysme =—
_ Fi k)
() 3.Ask an r g : i i
33. What is the corre{ 7 Y |

.| dangerous

R0 taat

() 1. Use high '_'[ 36 Wi S we i} insect, and diseases

dF

( ) 2. Follow prodk;ct label

2 “ﬂ”ﬁm‘ﬂsﬁm”ﬂﬂﬁﬂﬁdmg

()4

st e AL

() 2. Mix all chemical in container, then fulfill into sprayer
( ) 3. Mix all chemical into sprayer which water full, then shake sprayer
( ) 4. All choice can do, up to user
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35. Where is the pesticide residual after spraying?
() 1. Residual in human, soil, water, air and plant which contacted pesticide when spray
() 2. Residual only in plant
() 3. No residual anywhere

( ) 4. Residual only in human

36. What is the correct practice w; gving pesticide?

()2 Spraying bey®

()1 Immedia ¥ bievEn ar A\ "R"e river and channel

: "nd then continuous working
() 3. Clean materie e = a \ poo, and then change new dress
( ) 4. Cando every ¢ :-",{_ i

38. How to storage residual pestl
() 1. Storageg
( ) 2. Storag ;,

l-"_ o

()3 Separates rage USe trioor
( ) 4. Storage in agywhere

o oo fl HEFNBNTNHNNT

1. Bufg and bury

OIS,

40. What is symptom of long term pesticide exposure?
( ) 1. Fidget and deliriousness
() 2. Abdominal pain and dizzy
() 3. Spin, dizzy, be parched
( ) 4. Often vomit


http://dict.longdo.com/search/be%20parched
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41. How to practices the first aid if you acute exposed pesticide?
( ) 1. Take adrug
() 2. Chang cloth which dirty then take a bath immediately
() 3. Relieve cloth
( ) 4. Go to hospital

42. How to practices the first aid |
( ) 1. Vomit will be

) ) e ) Strongly
Attitude it ; - \ % Neutral | Disagree )
\ disagree

43. Pesticide can only enter the ‘Joc ymr :'3" N

44, Pesticides only harm insects, n& hu

45. Should you increase the amount of ik

used at anytime*

46. Various pesticide mix{ 2

pesticide use and no disadva | [ Je

47. Using wood-based chemu,al mixture is safety

than using hand P~ o Tatal-y
48. Over mixture mpr thagy 1§01 r i J 111 d
should increase yieldq‘| ¢ Y,

SRR INE 1A

50. Pesticides harm humans and the environment

51.You should drink coconut water after pesticide

exposure to excrete toxins

52.You should drink water after pesticide exposure

to excrete toxins
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Strongly

Attitude items Agree | Neutral

agree

Disagree

Strongly

disagree

53. Exercise can excrete pesticide toxins through

sweat

54. While you are spraying pesticides, you should

not wear clothes *

55. Pesticide can residues in agricultura’

and its harm to consumer

56. Pesticides are not the only v

pests

Part 4: Practices tows

never

Some

times

usually

60. All equipment and materials sh

61. Humans and animals %

62. Gloves and masks ShOu !

63. Real and fake pesticides ;[ suld be confirriieu uy sinetling the

chemical* ‘a o/

64. Pesticides shoulgalieni Fi q ?W 4 Tﬁ
65. Various pesticideq’rhou d be mixed together to make themmore "|” ©

¢ o

effective in eradi

67. Boots shﬁuld be worn during spraying

68. You should smoke and drink while spraying*

69. Pesticides should be sprayed when windy*

70. You should stand in the wind while spraying, unless use

protective equipments

71. Pesticide containers can be cleaned in the river after use*

72. Pesticide containers can be left in the river after use*
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never | Some | usually

Practice times

73.Wash pesticide applicators with detergent before storage

74. Cloths worn during spraying should be removed immediately

75. Pesticides should be stored in cabinets

76. Empty pesticide containers should

77. Your hands and face should be

AULINENTNEINS
ARIAN TN TN
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Appendix B. Phase 1 Questionnaires (Thai version)
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Appendix D. Guideline for focus group discussion for Maize farmers

Introduction
- Introducing facilitator and describing the reason and objective for the discussion

group
- Letting them introduce thi

gaking the ice before the discussion
1. The reason why use paraqt! .
- Asking their indivit® growing fields within group
- Asking their alternatz aithin group
- Discussion about - salze fields within group
2. Awareness of adversc ne -
- Asking their in Wuat exposure and sharing
within group \
- Asking their health. \ g within the group

- Discussion about the | aquat exposure in their opinion

f’ :’L{

3. Paraquat application in real 5|t 5 7

- Asking how thay 2 ) 77 sharing within group

- Asking why cl gr Y )
- Discussion abouj [ e pioe . aracf| I\t in their experience
4. Experience of Personal Erotectlve Equmw(PPE) (How why)

s BT ARG oo i

within group

Wﬁwwwﬁwmwm
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Appendix E. Guideline for In-depth interview for Maize farmers

Introduction
- Introducing interviewer and give some information about the project

- Telling the scope of interview briefl

- Interview their ccdfe \ “ace of paraquat exposure

- Intewiewtheirpfaq ot < O ow,why)

- Interview their opinic g -‘_r . o s0 ask for some comments or
I e

advise to improve the swt 9 = program in their area

- Inteview theirm™g g igfshed the project

Comment

- Opened for dlscuss‘n

ﬂ‘lJEJ’J'VIEWI'ﬁWEJ"Iﬂ‘i

Close intervieygs

qmmnmumwmaﬂ
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Appendix F. Guideline for participatory observation for Maize farmers when they

will apply paraguat

Direction: checklist the following item and taking note for more described detail:

1. Surrounding observation, befqra nreparing

- Real situation of

3. Spraying (7
- How they spray?
- How, 5
- Wha ;,
- Do they ": DIreCTt e

- What is thg g)blem when thayﬁspray?

s BRIV RV IWEINT

\§hat are they doing f| rst and after’>

AR IIIREM T3NS Y
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Appendix G. Self report of Personal Protective Equipment (PPE) (a)

Code of participant
No. of household...................... No. of village .............. Sub-istrict.....................

Instruction:

Please check / into table for sele §) ﬁnt when you applied herbicide.

Protective Spraying

No | Yes | No

1. Hat

2. Scarf
3.Goggle
4.Glove Y
| 5. Long-sl &

6. Long Pan Al

7. Socks ‘o

AN TUNNIINYAY
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Appendix I. Informed Consent Form A (English version)

Code number of participant .............ccoooiiiiiiiiii e
I who have signed here below agree to participate in this research project
Title: Risk Reduction of Paraquat Exposure th; ' “gunication Model in Maize Farmers at Namtok

Subdistrict, Na Noi District, Nan Province
Principle researcher’s name: Mr. D2z
Contact address: The college of p

Chulalongkorn 62 Phyathai Rd., '
Address of home: 67 Moo 7 N2

versity, 10th fl., Institute Building 3, Soi

55150, Thailand

I have been informea abr act, what | will be engaged with the details
risk/harm and benefit of this proi 4 4.0 ' \ ) clearly understand with satisfaction.
I willingly agree to partig L-op Bkl . 2%t to withdraw from this research project at

any time according to my will with%io var will not negative impact upon me.

Researcher has guaranteed #% me®vould be exactly the same as indicated in the

information. Any of my personal informa_tﬁr AT

. tantial. Results of the study will be reported as total
—F} 2 I--{ y p

picture. Any of personal infi tiog nogenpear in the report

I willingly agree t(% - ;:. collect blood and urine. Two times

of 10 ml of blood (2 teaspoor™ == araquat residual analysis.

If I am not treated as j licated 11y (RTSSESSSSSSTNIC,, | can rffft to the Ethical Review Committee for

Research Involving Human Researéh Subjects, Health Sciences Group, Chulalongkorn University (ECCU). Institute

Building 2, 4 Floor, $ei Ial ﬁ o bl Thei Tel: 0-2218-8147 Fax: 0-2218-
8147 E-mail: eccu , ?3

I also have reﬂived a copy of informati02 sheet and informed consent form
s

, = ,
e A W TONNTIIEUNWTIVETAR
q Name of research subject
Place/date (Mr. Denpong Wongwichit)
Name of research subject
Place/date ( )
Name of research subject


mailto:pupra2002@hotmail.com
mailto:eccu@chula.acth
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