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Objectives 1) To evaluate the knowledge, beliefs and behaviors regarding
agrochemical safety among rice farmers 2) To develop a model for improving farmer’s
health and preventing them from agrochemical hazards. 3) To evaluate the effectiveness
of the model of interventions associated with improving agrochemical safety among
farmers in the Khlong Seven community in Pathumthani province, Thailand over the
period October 2009 to January 2011.

Methods Quantitative and qualitative data collections were divided into two phases.
Firstly, a cross-sectional study: 482 rice farmers were randomly recruited. Secondly, a
quasi-experimental study: fifty rice farmers from Khlong Seven Community (study group)
and fifty one rice farmers from Bueng Ka Sam community (control group) were randomly
recruited. The mean change in scores of the four variables of knowledge, belicf, behavior,
home pesticide safety assessment, and community participation regarding agrochemical
safety were measured. Intervention involved in a combination of home visits and
community participatory activities regarding agrochemical safety.

Results Phase I: Farmers had a neutral level of total belief regarding agrochemical use,
They had neutral levels of perceived susceptibility, benefits, and barriers on agrochemical
safety. The belief concerning the perceived of severity of agrochemicals was high
(positive belief).They had a moderate level of total behavior regarding agrochemical
safety and a moderate level of healthy personal care behavior. However, the level of use of
personal protective equipment was low, Health risk behaviors regarding agrochemical
exposure in the study area were mainly caused by the misuse of pesticides including the
crroneous beliefs of farmers concerning pesticide toxicity, lack of attention to safety
precautions and the use of inappropriate protective gear. Phase 2: After six months of the
intervention program, there were significant improvements in the overall scores on
knowledge, belief, behavior, the home’s pesticide safety assessment, and community
participation regarding agrochemical safety in the study group (p<0.05). There were o
significant improvements in all total scores for the control group (p>0.05).

Conclusion Therefore, this intervention model appeared to be effective in improving
agrochemical safety among the Khlong Seven Community rice farmer participants. To
sustain the intervention, it is necessary to work collaboratively with the community
partners and local authorities. However, this model can be applied to other vulnerable
groups, and variation across regions should be concerned. For further study, biomarker
assessments in agrochemical residues should be concerned,

Field of Study : Public Health Student’s Signature &V\Qg})’lﬁﬂz

Academic Year: 2011 Advisor’s Signature i -



Vi

ACKNOWLEDGEMENTS

I wish to express my deep appreciation and sincere gratitude to my advisor,
Prof. Dr. Surasak Taneepanichsakul and my co-advisor, Prof. Dr. Mark G. Robson for
their valuable advice, guidance and encouragement me during my Ph.D. study. They
have never lacked the kindness and support to me to carry out this thesis successfully.
Equally important, 1 would like to express my sincere gratefulness to Asst. Prof.
Dr.Wattasit Siriwong, Asst. Prof. Dr.Ratana Somrongthong, Dr.Wirat Khamsijan,
Dr.Archin Songthap, Assoc. Prof. Dr. Sagnuan Luekiatbunthith, and Assoc. Prof.
Somrat Lertmaharit for their generous academic guidance and ongoing
encouragement during my study. | would like to express my thanks to the dissertation
committees, Assoc. Prof. Dr.Sathirakorn Pongpanich, Dr.Chanida Palanuvej and
Dr.Somsiri Jaipieam for their valuable suggestions and recommendations.
Furthermore, 1 would like to thank you to Dr.David Roberts and Ajarn Boontan
Kingsaiyod for their assistance with the English language editing. My great
appreciation is also offered to the Khlong Seven community partners and local
authorities for their generosity and support throughout the study.

Thanks must also go to the Thai Fogarty ITREOH Center (D43 TWO007849
FIC NIH), Research Scholarships, Graduate School, Chulalongkorn University, The
Office of the Civil Service Commission, and Praboromarajchanok institute, MOPH,
Thailand for their funding assistance to carry out this study. Lastly, 1 would like to
acknowledge my deep gratitude to my family and colleagues for their continuous

understanding and encouragement to the ultimate success of this undertaking.



CONTENTS

Page
ABSTRACT IN ENGLISH. . ..ot \Y%
ABSTRACT IN THAL ..o, %
ACKNOWLEDGEMENTS . ..., Vi
CONTEEN T S . e vii
LIST OF TABLES. ..., iX
LIST OF FIGURES. ... Xi
CHAPTER T INTRODUCTION. ...ttt e, 1
1.1 Background and rationale. ... 1
1.2 Research ObJectiVe. . .o..ovuiuiiiiiiiii e, 5
1.3 Research QUeStionS. .........oouiiuiiiiiiii i 5
1.4 Research Hypothesis...........ooiiiiiiiii e 5
1.5 Scope of this study........cooieiiiii 6
1.6 Conceptual Framework.............oooioiiiiiiiii 8
1.7 Operational Definition ........cco.oiiiiiiiii e, 9
CHAPTER II LITERATURE REVIEW .....ooviiiiiiiiiii 12
2.1 Health Belief Model............coooiiiiiiiii i, 12

2.2 Community-based participation (CBP)...........cccovviiiiiiiiiiiieecieeeeenn,. 14

2.3 Agrochemicals. ... ..ooueeniiiniiiiiiiii e 27
2.4 Related review literature.............c.oooeviiiiiiiiiiiiiiiii i 47
CHAPTER 1l RESEARCH METHODOLOGY .....ccviiiiiiiiiiiiiiieeieenn, 56
3.1 Research Design.......o.ovuiiiiiiiiii e 56
3.2 StUAY AICa. . ..ueiinii et 57
3.3 Sampleand sample size............cooeeiiiiiiiiiii e D9
3.4 Study Procedures. .........ooeiiiiiii 65
3.5 Structure of Intervention Program......................ooiiiiiiiii, 69
3.6 Measurement TOOIS............oooiiiiiiiiii 81
3.7 Data ColleCtion.........ouvuiniieiiii i 93

3.8 Data ANAlYSIS. . ..uiiettitt et 94



viii

Page
3.9 Ethical consideration.............couiieiiiiiiiiiiiiii e 96
CHAPTER IV RESULTS. ..., 97
4.1 Result of Phase I: Cross-sectional study................ccoeivviiininn... 97

4.2 Result of Phase Il: Quasi Experimental study............................. 107

CHAPTER V DISCUSSION, CONCLUSION & RECOMMENDATIONS.... 131

R B D e 1 T T T 132
5.2 Recommendations. ........oueeueineie e 143
54 CONCIUSION .. .etiiiit et 146
REFERENCES . ..o e 147
APPENDICES. ... 158



LIST OF TABLES
Page

Table 2.1 Chemical resistance of personal protective material Focus Group

GUIABIINES. .. et 40
Table 3.1 Proportional sampling of households in the Khlong Seven

community (INtErvention group)........o.eeeeeererineerenineereeneeranannns 62
Table 3.2 Proportional sampling of households in the Bueng Ka Sam

COMMUNItY (CONrol Group)......c.vvviniiniiriitiie e eeane 63
Table 3.3 Time of the aCtiVities.......o.ovuiiitiitiat e 76
Table 3.4 Ranking scale for measuring community participation in five process

AIMENSIONS .. ettt e e 89
Table 4.1 Demographic and socio-economic characteristics of the rice farmer

PAMTICIPANTS. . ..ot e 98
Table 4.2 Level of health beliefs scores regarding agrochemical exposure

(482 rice farmer participants).............o.eueuerinininininineineeeenen. 103
Table 4.3 Level of behavior scores regarding agrochemical exposure

(482 rice farmer partiCipants)........coeeeeueinneennieenneeneaiiereanneanns 104
Table 4.4 Multiple regression analysis regarding to agrochemical use behavior

and health beliefs. ..ot 105
Table 4.5 Demographic and socio-economic characteristics of the rice farmer

participants in study and control groups.............ccoevviiiniininnnn.. 108
Table 4.6 Comparison of means of independent variable (knowledge) between

before implementation the intervention in study and control groups... 109
Table 4.7 Comparison of means of belief scores (independent variables) on

agrochemical safety between before implementation the intervention

in study and control groups...........cccceeiiiiiiii 115
Table 4.8 Comparison of means of behaviors (independent variables)

regarding agrochemical safety between before implementation

the intervention in study and control groups ..........c.coeevviiininnnnn. 116



Table 4.9 Comparison of means of home’s pesticide safety assessment

scores (independent variables) between before implementation the

intervention in study and control groups ....

Table 4.10 Comparison of means of community partici

pation scores

(independent variables) between before implementation the

intervention in study and control groups ..............cooeiiiiinn.n.

Table 4.11Comparison of means of knowledge (indepe

ndent variables)

between after implementation the intervention in control and

StUAY grOUPS. ...vieieeeieee i

Table 4.12 Comparison of means of belief scores (independent variables)

between after implementation the interventio

study groups ......ovviiiiiiiiiii

n in control and

Table 4.13 Comparison of means of behaviors (independent variables)

between after implementation the interventio

SEUAY ZIOUPS ettt ettt ettt et e e e

Table 4.14 Comparison of means of home’s pesticide s
scores (independent variables) between after

the intervention in control and study groups

n in control and

afety assessment

implementation

Table 4.15 Comparison of mean scores of community participation

(independent variables) regarding agrochemical safety between

after the intervention in control and study groups ......................

Table 4.16 Comparison of Means of the overall dependent variables between

before and after implementing in the control group..................

Table 4.17 Comparison of Means of the overall dependent variables between

before and after implementation in the study group..................

Table 4.18 Comparison of means of overall variables b

the intervention in study and control groups

etween before and after

Page

117

118

119

120

121

122

123

124

125

129



LIST OF FIGURES

Figure 1.1 Conceptual Framework.............ccooiiiiiiiiiiiiii e
Figure 2.1 Diagram of Health Belief Model.................c.cooiiiiiiiiiiiinnn,
Figure 2.2 The Communication Process in CBP....................ocoiiiiiin
Figure 2.3 Participation viewed as a Spider-gram ................cocoiieiniiieen.n..
Figure 2.4 Shows inhalation €XpoSure ..............cooevuiiiiiiiininiiiiinineenn,
Figure 2.5 SNOWS SKIN XPOSUTE. ... .ouiitiitie it e,
Figure 2.6 Show 0ral €XPOSUIE. ...ttt e e e
Figure 2.7 Personal Protective Equipment (PPE)...............cooooiiiiiiiini
Figure 3.1 Diagram of study design...........cooiiiiiiiiiiiiiiiiiiiiiiciieea
Figure 3.2 Map Of StUY @rea..........c.oveinieriiniiie e,
Figure 3.3 Sampling technique of the study............cooooviiiiiiiiiiiii i,
Figure 3.4 Agrochemical safety guideline Booklets.................ccovvviiinen.n
Figure 3.5 Case study of agrochemical risk behavior video..........................
Figure 3.6 Flip charts. ... ..o e
Figure 3.7 Khlong Seven community agrochemical safety web link...............
Figure 3.8 Agrochemical safety guideline Posters.................ccoooiiiiiinn.l.

Figure 4.1 Risk behaviors regarding agrochemical exposure........................

Figure 4.2 Farmer got an acute health effects (abdominal pain, dizziness) that

caused by organophosphate exposure during spraying pesticide .......

Figure 4.3 Show the examples of pesticides found in the Khlong Seven

(6701010010101 1
Figure 4.4 Level of beliefs regarding agrochemical exposure........................
Figure 4.5 Level of behaviors regarding agrochemical exposure....................
Figure 4.6 Comparison of the sex between study and control groups...............
Figure 4.7 Comparison of the average age between study and control groups ....

Figure 4.8 Comparison of the marital status between study and control groups...

Xi

Page

13
21
27
32
33
34
37
57
58
65
77
78
97
79
80
101

101

102
104
105
109
109
110



Xii

Page

Figure 4.9 Comparison of the highest education between study and control

S0 o 111
Figure 4.10Comparison of the monthly income between study and control

8]0 o 112
Figure 4.11Comparison of the type of ownership between study and control

24 (075101
Figure 4.12Comparison of the duration in agricultural occupation between

] 1011 |V e ) <= 13
Figure 4.13 Spider-gram of community participation in control group............. 126

Figure 4.14 Spider-gram of community participation in study group ............... 127



CHAPTER I

INTRODUCTION

1.1 Background and Rationale

Agrochemical exposure is one of the most significant occupational risks
among farmers in Thailand (WHO, 1990; Ecobichon, 2000). Agrochemicals,
especially pesticides, are widely used throughout the world to protect or promote
industrial agricultural products. Agrochemicals not only destroy pests but can also
damage the surrounding ecosystem and other living organisms necessary for
maintaining ecological balance (WHO, 1990; Panuwet et al., 2012; Robson et al.,
2010; Siriwong, 2009; Jaipieam 2009; Weisenburger, 1993). The large-scale use of
agrochemicals has raised environmental and human health concerns. In Thailand the
total amount of imported agrochemicals has dramatically increased. By 2004, the
amount of active agrochemicals ingredients imported totaled 99,829 tons, which was
nearly 5 times that imported in 1994. The quantities of imported agricultural
pesticides was 5,444 tons in 1994 or 1,178 million baht and this increased to 21,589
tons or 3,745 million baht in 2007 (Office of Agricultural Economics, 2007). The total
morbidity rates of pesticide poisoning in Thailand in 2006, 2007, and 2008 were 15.9,
18.3, and 14.7 per 100,000 persons, respectively (MOPH, 2009). Morbidity rates
associated with organophosphate and carbamate use represent the highest rates of
poisoning among farmers (8.0, 7.6, and 6.6 per 100,000 persons, respectively).
Reported cases of pesticide poisoning during the years 2005 to 2008 dramatically

increased with most cases occurring during May through July, with the highest rates



2
during June. The number of farmers harmed from pesticide poisoning in 2008 stood at
1,705 cases (Bureau of Epidemiology. Department of Disease Control, MOPH, 2009).

The health effects associated with pesticides do not appear to be restricted to
only a few chemical classes (Weisenburger, 1993; Beseler, 2008; Winchester, 2009).
Short-term exposure can cause irritation of the skin, eyes, nose, as well as impair lung
and visual functions. It can also affect one’s memory and cause liver, kidney, and
stomach discomfort and aplastic anemia. Both short-term and long-term exposure can
affect the nervous system (Ecobichon, 2000; Weisenburger, 1993; Robson et al.,
2001; Keifer and Firestone, 2007; Alavanja et al., 2004; Calvert et al., 2008; Tan and
Mustafa, 2004; Philip, 1999; Nurhayati, 2011; Robson et al., 2010). Several studies
have found that farmers are at elevated risk for various cancers, which is related to
their exposure to pesticides (Robson et al., 2010).

The consequences of agrochemical exposures on the rural population are
compounded by the undocumented status of many of the farmers. Although farmers
are aware that pesticides are hazardous and they know they have to take certain
actions to protect themselves, farmers have been found to rarely use protective
clothing (Pingali and Roger, 1995). The successful implementation and program
sustainability of pesticide use reduction relies on maintaining crop yield and
increasing farmer earnings (Richter and Safit, 1997). Clearly, farm worker education
alone is not the only change needed to protect farm workers from pesticide exposure.
Greater enforcement of regulations regarding field sanitation and housing are needed
as well (Quandt et al., 2001).

This study was conducted in the Khlong Seven community, in the Klong Luang

district of Pathumthani province in Thailand. This community is situated on the Chao
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Phrayariver basin, and is surrounded by numerous canals. Rice farmers living in the
Khlong Seven community are often not aware of agrochemical safety, especially in
their work places and homes. They may not understand the potential adverse effects
of pesticide use on their families’ health. Furthermore, ecological risks and
contamination of human food sources from organochlorines were found in this area
(Siriwong, 2008). The Bueng Ka Sam rice farmers were recruited as a control group
using the purposive sampling method, and were selected for the similarity of their
cultivated land and their year-round growing season. The Bueng Ka Sam community
is a sub-district of Nong Suea district in Pathumtani province. It is also situated on the
Chao Phraya basin near plenty of canals and plantations. Health risk problems
associated with agrochemical exposure, especially pesticide, were found in this area.

Community-based participation is promoted as an important component in the
design of community health projects and for improving content and process in several
ways. Community involvement in environmental health is a participatory approach to
health care that is organized from the perspective of the farmer recipients. The
participation of community members in the development of the health model
increases the likelihood that it will be culturally appropriate and that its format and
content will fit the community’s cultural system (Mburu and Ties B., 1989; Spradley,
1979; Holmes, 2006).

The Health Belief Model (HBM) is particularly useful for its simplicity and
parsimony in the study of farmer’s agrochemical safety behaviors (Becker et al.,
1978). The HBM sees behavior as a function of a person’s subjective value of an
outcome and a farmer’s expectation that particular health behaviors result in

improvement. The HBM is effective in assessing a person’s perceived susceptibility,



4
severity, benefits, and barriers, plus cues to action and self-efficacy as they relate to
decisions about whether to take action about a health concern. The principle of the
Health Belief Model is based on the following six key concepts: (1) Perceived
susceptibility is an individual's assessment of their risk from occupational
agrochemical hazards. (2) Perceived severity is an individual's assessment of the
seriousness of the occupational or agrochemical hazards, and their potential
consequences. (3) Perceived barrier of agrochemical safety is an individual's
assessment of the influences that facilitate or discourage adoption of the promoted
occupational agrochemical safety behaviors. (4) Perceived benefit is an individual's
assessment of the positive consequences of adopting occupational agrochemical
safety behaviors. (5) The cues to action are events, either physical symptoms of a
health condition or environmental incidents from agrochemical use that stimulate
farmers to take action/adopt protective measures. (6) Self-efficacy is the farmer’s
belief in being able to effectively and successfully carry out the protective measures
necessary to achieve the desired results (Glanz et al., 2002; Arcury et al., 2002).

This study applied the principles of the Health Belief Model and community-
based participatory approach to develop a comprehensive strategy for improving
health and safety behaviors associated with agrochemical exposure. The study
focused on farmers’ perceived susceptibility, severity, benefits, and barriers related to
decisions about whether to take action on environmental health concerns regarding
agrochemical exposure. Since a comprehensive model for improving agrochemical
safety among rice farmers in Thailand remains limited, an innovative community-
based intervention program related to agrochemical safety behavior is needed. The

study objectives were to develop a model to improve farmers’ health and prevent
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agrochemical hazards, as well as to evaluate the effectiveness of intervention
programs regarding agrochemical safety behaviors among rice farmers in the Khlong

Seven community.

1.2 Research Objectives

1. To evaluate the knowledge, health beliefs, behaviors, and community
participation associated with agrochemical safety among rice farmers in the Khlong
Seven community in Pathumthani province, Thailand

2. To develop a model for improving farmers’ health and preventing them
from agrochemical hazards among farmers in the Khlong Seven community in
Pathumthani province, Thailand during the period from October 2009 to January 2011

3. To evaluate the effectiveness of the model of intervention associated with
improving agrochemical safety among farmers in the Khlong Seven community in
Pathumthani province, Thailand during the period from October 2009 to January

2011.

1.3 Research Question

Does the intervention increase knowledge, create positive beliefs, and create

positive behaviors related to protecting themselves against unsafe agrochemical use?

1.4 Research Hypothesis
Null Hypothesis: The changes in levels of knowledge, belief, behavior, and
community participation regarding agrochemical safety are not different compared

between the control group and the intervention group.
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Alternative Hypothesis: The changes in levels of knowledge, belief,

behavior, and community participation regarding agrochemical safety are different
compared between the control group and the intervention group.

Research Hypothesis: The intervention resulted in greater improvement in

the knowledge, belief, behavior, and community participation regarding agrochemical

safety among farmers compared between the control group and the intervention

group.

1.5 Scope of this Study

This study was conducted in the Khlong Seven community in Khlong luang
district, Pathumthani province in Thailand during the period from October 2009 to
January 2011. The research procedure was divided into three phases: preparatory
phase (5 months), pre-implementation phase (3 months), and implementation and
evaluation phase (6 months). Firstly, the preparatory phase included: building
connection, community study, cross-sectional survey and situation analysis. The
objective of this phase was to conduct analysis related to health safety and prevention
from occupational agrochemical hazards among farmers in the Khlong Seven
community. Secondly, the pre-implementation phase: the subjects were recruited to
participate in this study. Then, the researchers and the stakeholders participated in
preparing the participatory program activities composed of the following: recruiting
the participants, assessing the needs among the stakeholders, designing the format of
the intervention model, identifying the responsible person for each activity, preparing
training materials and instruments, and conducting a pilot project. Thirdly, the

implementation and evaluation phase (intervention phase) was a combination of three
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main steps including the first home visit, community-based participatory activities
regarding agrochemical safety, and the second home visit.

The effectiveness of the intervention program was monitored by the changes
in the mean scores of knowledge, belief, behavior, an assessment of home pesticide
safety, and community participation regarding agrochemical safety. The research
instruments consisted of the knowledge on agrochemical use questionnaire, the health
beliefs of agrochemical use questionnaire, the agrochemical use behavior
questionnaire, home pesticide safety assessment, and the focus group discussion
guidelines. Knowledge on agrochemical use involved understanding about the basic
knowledge of agrochemicals and agrochemical safety behaviors. Health beliefs on
agrochemical use included perceived susceptibility, severity, benefits, and barriers to
using agrochemicals. Agrochemical use behaviors involved specifically self-care
practice in personal health and concerned the following self-care practices: before
spraying, during spraying, storage, transportation, waste management, and health risk
management. Fifty rice farmers from the Khlong Seven Community (study group) and
51 rice farmers from the Bueng Ka Sam community (control group) were randomly
recruited through support from community leaders. Intervention involved a
combination of the home visits (pesticide safety assessments at home) and community

participatory activities regarding agrochemical safety.



1.6 Conceptual framework

The schematic below provides an explanation of the factors affecting the
health of the rice farmers. These factors consisted of socio-demographic factors (such
as gender, age, marital status, education) individual factors, and other factors related

to the Health Belief Model.

Independent variables Dependent variables
- - Cue to Action Factors
Socio-Demographic Factors - Information about
(Age, Sex, Marital status, Education, agrochemical safety
Occupation, Socioeconomic status, - Health education media,
etc.) -Social and family support
= \
Predisposing Factors i - Knowledge,
Perceived: o _ Interventions - Belief
- Susceptibility of agrochemical - Behavior,
hazarqs _ Community-based - Pesticide safety
- Severity of agrochemical hazards participation condition at home
- Benefits of agrochemical safety - Community
- Barriers to improving agrochemical participation
safety _ _ (regarding
- Knowledge of improving agrochemical
agrochemical safety safety)

Figurel.l Conceptual framework of the study

The study’s goal was to improve the knowledge, beliefs, behavior and
community participation of the rice farmers regarding agrochemical safety. This
model aimed to instill health-seeking behaviors through the following interventions

This model postulated to instill health-seeking behaviors which were the

interventions including: the first home visit; the second home visit; and community-
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based participatory action regarding agrochemical safety. This intervention influenced
by a person’s perception of a threat play in: susceptibility of agrochemical hazards;
severity of an agrochemical hazard; benefits of agrochemical safety; barriers to
improving agrochemical safety; and knowledge of improving agrochemical safety.
These were linked to two main factors, namely cue to action factors and reinforcing
factors. Cue to action factors comprised information about agrochemical safety, health
education media, social and family support. HBM addressed the relationship between
changes in beliefs and behaviors as concerns improvement in agrochemical safety
behaviors. It provided the way to understand and predict how the rice farmers behave
in relation to their health safety toward agrochemicals and how they complied with

health care therapies.

1.7 Operational Definition

1. Agrochemicals: A chemical, such as pesticide, a fertilizer, hormone,
fungicide, insecticide or soil treatment that improves the production of crops (FAO,
1988). This study focused on pesticides.

2. Farmer: A person who operates or manages a farm or a person who obtains
the right to collect and retain a tax, rent (Longman, 1999). In this study, a farmer is a
person who works as a rice farm and who has lived in the study area for at least one
year.

3. Health care worker: Clinical and other staff, including those in primary
care, who have regular, clinical contact with patients (Health Protection Agency,
2010). In this study this included: the Khlong Seven Primary Care Unit health care

workers; and the Khlong Seven health volunteers.
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4. Research assistant: A person who assists the project supervisor in
gathering information for a research project (Longman, 1999). This study included
certified Khlong Seven trainers.

5. Knowledge: The information and understanding gained through learning or
experience (Longman, 1999). This study focused on farmers’ knowledge concerning
agrochemical safety and hazards in Pathumthani province.

6. Belief: The opinions and feelings that someone usually has about a
particular thing, idea, or person (Longman, 1999). This study refers to farmer
s’beliefsconcerning agrochemical safety and hazards in Pathumthani province.

7. Behavior: Regular activity that someone does in order to improve a skill or
ability (Longman, 1999).Human behavior results from beliefs, social norms,
personality, and the expected outcome of a particular person (Suvan, 1983). Practice
or behavior evaluations require great observation, both in the process and the action
outcome. The equipment used in observation is a checklist, which is one of the
standards for recording observational information (Suvan, 1983).

8. Perceived susceptibility: An individual's assessment of their risk of getting
a risk condition arising from occupational agrochemical hazards (Glanz et al., 2002).

9. Perceived severity: An individual's assessment of the seriousness of
occupational agrochemical hazards, and their potential consequences (Glanz et al.,
2002).

10. Perceived barriers: An individual's assessment of the influences that
facilitate or discourage adoption of the promoted occupational agrochemical safety

behaviors (Glanz et al., 2002).
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11. Perceived benefits: An individual's assessment of the positive
consequences of adopting occupational agrochemical safety behaviors (Glanz et al.,

2002)



CHAPTER II

LITERATURE REVIEW

In this study, the supported theories and specific concepts including: Health
Belief Model (HBM); community-based participation (CBP), and agrochemicals are

presented as below.

2.1 Health Belief Model

The Health Belief Model is a psychological concept developed by Rosenstock
(1966) for studying and promoting the uptake of services offered by social
psychologists. The model was furthered developed by Becker and his colleagues in
the 1970s and 1980s. Subsequent amendments to the model were made as late as
1988, to accommodate evolving evidence generated within the health community
about the role that knowledge and perceptions play in personal responsibility (Glanz
et al., 2002). Originally, the model was designed to predict behavioral response to the
treatment received by acutely or chronically ill patients, but in more recent years the

model has been used to predict more general health behaviors (Rosenstock, 1966).
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[THEORETICAL PROP OSITIONS OF THE HEALTH BELIEF MODEL

Individual Perceptions J [ Modifying factors ] [ Likelihood of Action
1. Demographic Perceived benefits
Variables (age, of preventive action
sex) —1 minus
2. Sociopsychological tg;’(‘:".;i%vt;agggn
(personality, social
M class) “
e Perceived “ Likelihood of
susceptibility Perceiyed threat of taking
of disease X f—— disease X —— recommended
e Perceived a preventive
seriousness ] [ health action
(Seventy) of
disease X Cues to action
Mass media campaigns

Advice from others

Hiness of family member
Health visitor's/physician’s
explanation

L

Figure 2.1 Diagram of Health Belief Model (Modified from Glanz et al., 2002)

The original Health Belief Model, constructed by Rosenstock (1966), was
based on four constructs of the core beliefs of individuals based on their perceptions
including: perceived susceptibility, severity, barriers, and benefits.

Constructs of mediating factors were later added to connect the various types
of perceptions with the predicted health behavior: demographic variables (age,
gender, ethnicity, occupation); socio-psychological variables (social economic status,
personality, coping strategies); perceived efficacy (an individual's self-assessment of
ability to successfully adopt the desired behavior); cues to action (external influences
promoting the desired behavior, may include information provided or sought,
reminders by powerful others, persuasive communications, and personal experiences);
health motivation (whether an individual is driven to stick to a given health goal);
perceived control (a measure of level of self-efficacy); and perceived threat (whether

the danger imposed by not undertaking a certain health action recommended is great).
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The prediction of the model is the likelihood of the individual concerned to undertake
recommended health action, such as preventive and curative health actions (O’Fallon

and Dearry, 2002).

2.2 Community-based participation (CBP)

CBP in public health is a partnership approach to research that equitably
involves, for example, community members, organizational representatives, and
researchers in all aspects of the research process in which all partners contribute
expertise and share decision-making and responsibilities (Israel et al., 2003). The aim
of CBP is to increase knowledge and understanding of a given phenomenon and
integrate the knowledge gained with interventions and policy change to improve the
health and quality of life of community members. CBP has been recognized as a
community-driven and action-oriented approach to health research that is highly
consistent with the mission and core values of public health (Vasquez, and Shepard,
2006).

Six Principles of CBP

1. Promotes active collaboration and participation at every stage of the

research

CBP fosters equal participation from all partners. It provides all participants
with an equal sense of ownership over the research and the outcomes. The academic
researchers in this project work with two populations: migrant farm workers and
tobacco growers. Recognizing that a partnership with a community-based
organization does not always lead to the greatest amount of community participation
and that there exist different levels of participation, they use five modes of interaction

to assure that the voice of the community partners is heard:
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1) Partnership with a community-based organization

2) A project advisory committee

3) Community forums for residents more active in the research process

4) Public presentations for less active residents

5) Formative data collection

This last method comprises interviews to help researchers learn about
community member perceptions of environmental health concerns and gain insight
into social networks. Issues that had to be addressed to assure community
participation included transportation and meeting times. On occasion, researchers
would provide transportation to residents and convene community forums at times
convenient to the population. On the basis of community interaction, researchers
developed a two-phase intervention to reduce farmer exposure to harmful agricultural
chemicals (O’Fallon and Dearry, 2002).

2. Fosters co-learning

CBP provides an environment in which both community residents and
researchers contribute their respective expertise and where partners learn from one
another. Community members acquire new skills in conducting research, and
researchers learn about community networks and concerns; information that can be
used to inform hypothesis generation and data collection (O’Fallon and Dearry, 2002).

3. Ensures projects are community-driven

Research questions in CBP projects are guided by the environmental health
issues or concerns of community members. National Institute of Environmental
Health Sciences (NIEHS) recognizes that for research and prevention/-intervention

strategies to be successful, they have to address the concerns of the community
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residents. Therefore, all CBP projects supported by the NIEHS build up on needs
identified by the community. An additional impetus for Translational Research
program initiatives at the NIEHS is the need for community residents to acquire
scientific knowledge about environmental exposures in their area that may be used to
inform policy and regulatory decisions (O’Fallon and Dearry, 2002).

4. Disseminates results in useful terms

Upon completion of CBP projects, results are communicated to all partners in
culturally appropriate, respectful, and understandable terms. Community meetings
and sharing of collected data (such as results of biomarkers and neurobehavioral test)
with families are two effective ways in which investigators are communicating
research results to participating community members. These efforts provide residents
with information on research status, implications for their health, and a forum for
asking additional questions. Researchers also developed an educational video based
on the results of focus group discussions with farm workers’ beliefs and practices.
This video is used to educate families on how they can minimize contact with
pesticides both in and out of the home (Kegler et al., 2000).

5. Ensures research and intervention strategies are culturally appropriate

The active participation of community residents from the beginning, research
and intervention strategies are more likely to be based in the cultural context of the
community in which such work is intended to benefit. Community residents involved
in the research process from the beginning throughout a community advisory board,
academic scientists were assured that their efforts would be responsive to the needs

and concerns of the residents (O’Fallon and Dearry, 2002).
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6. Defines community as a unit of identity

One of the most important challenges to CBP is definition the key term of the
word “community” because of its many social dimensions. For example, community
could be defined as community residents within a town, an ethnic population, or a set
of workers. Because of its dynamic and diverse nature, no one definition of
community can be able to applied to every community situation. Therefore, it is very
significant that community ultimately be defined by somebody whose health is most
likely to be affected by the research (O’Fallon and Dearry, 2002).
Community-based participation benefits

The challenges of implementing and supporting Community-based
participation are well documented (O’Fallon, 2000; Silka 1999). The leader among
these challenges is ensuring participation on the part of universities, health
departments, funding agencies, and federal institutions because CBP may not
necessarily fit within their research or funding paradigm, and the benefits of investing
time and money into CBP may not be immediately clear to these institutions.
Outcomes from CBP projects demonstrate a number of benefits of this methodology
for both academic researchers and community members. These benefits depend upon
the strength of communication and cultural understanding among all partners.
Although communication is not the only aspect crucial to successful community-
based participation, without it the benefits of CBP will not be realized.
Communication remains a constant element throughout the entire spectrum of

community-university interaction (O’Fallon and Dearry, 2002).
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The benefits of CBP for both researchers and community members presented
as follow (Silka, 1999) presented as follow:

1. Trust between researchers and community

By involving community residents in every stage of the research process and
communicating findings to them in culturally appropriate and in easy to understand
terms, CBP trust between the research team and target community. Communities
often did not receive information from investigators regarding research outcomes and
seldom perceived any benefit from having participated in research projects. As a
result, community peoples have been hesitant to participate in such work with
scientists. Active participation by all organizations in CBP counters increases the
likelihood for success of a given study project (O’Fallon and Dearry, 2002).

2. Increased relevance of research question

Community participation makes sure that the research question under
investigation is relevant to the community needs and concerns of both the researchers
and affected community residents. Without a mutually beneficial research question,
the potential impact of the project on public health will be lessened (O’Fallon and
Dearry, 2002).

3. Increased quantity and quality of data collection

When trust is established among community partners in a project and the
question is of concern to individuals within the community, more community
residents participate. This positive relationship enhances recruitment and retention,

which, in turn, improves data quality in the community (O’Fallon and Dearry, 2002).
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4. Increased use and relevance of data

When research questions are based on issues of significance to both
researchers and the community, the data collected are more likely to apply to the
scientific hypothesis under study. Moreover, data are useful to the community in
addressing the community primary concerns (O’Fallon and Dearry, 2002).

5. Increased dissemination

Community in the context of community-based participation is a social
network. If the community possesses a sense of active participation in a research
project, they are more willing to assist in dissemination of the findings. This effort can
make research results to reach a wider audience of both scientists and health care
workers (O’Fallon and Dearry, 2002).

6. Translates research into policy

If research questions are based on community concerns and quality data are
collected, there is a significantly greater likelihood that research findings can
ultimately be used to impact policy to benefit the health of the affected community. In
other words, the knowledge gained through research benefits the overall health status
of the community. Moreover, such a change in policy and the resulting improvement
in population health, even if on a small scale, will often serve to highlight the
researchers’ accomplishments to academic institutions and funding agencies
(O’Fallon and Dearry, 2002).

7. Emergence of new research questions

Through community involvement new ideas are developed and other questions

that were not considered at the beginning of the project are highlighted. As trust
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increases among researchers and community members, richer dialogue occurs that can
open up new research aims (O’Fallon and Dearry, 2002).

8. Extend research and intervention beyond specific project

Development of a strong, trusting relationship enables a community-university
partnership to expand its work into multiple future research projects. Such
collaborations are often successful in obtaining numerous means of support and in
leveraging resources and expertise to create synergistic outcomes (O’Fallon and
Dearry, 2002).

9. Builds infrastructure and sustainability.

Partnering with community members from the beginning of the research
process is an investment in the community. Residents acquire new skills and become
leaders within the community, which leads to sustainability of a project. In turn, this
infrastructure development leads to more cost effective research and permits scientists
to carry out research projects of longer duration and larger scale (O’Fallon and
Dearry, 2002)

A primary goal of community participation is to increase a community’s
ability to solve the problems throughout the development of effective and sustainable
interventions (Metzler et al., 2003). To build this ability, investigator have to work
with grassroots organizations, community residents, health care workers, and
community leaders to first evaluate the health concerns most pertinent to the
community residents and then to continue the discussion as the project develops
through design into implementation and finally into health improvement strategies
and policies. This is accomplished by the dissemination of knowledge gained through

all phases of the study, which includes venues such as community forums, community
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newsletters, and other community events (Freudenberg, 2001). By engaging
community residents in the process, the research is meaningful to those living in the
communities and also directly benefits them through the sharing of knowledge and
resources. This engagement is ongoing with the project and the development of

culturally sensitive interventions (O’Fallon and Dearry, 2002).

Figure 2.2 Communication Process in CBP (O’Fallon and Dearry, 2002)

Figure 2 shows the importance of communication for achieving benefits from
CBP projects. These benefits begin with and are maintained by honest communication
among all involved community sectors and investigators in the research project. Each
benefit is enhanced by the preceding benefit. So, greater trust translates into increased

relevance of questions, which assures better quality data (O’Fallon and Dearry, 2002).

Community-based participatory research: rationale and practical applications
Several investigators have identified the benefits of community-based
collaborations for the success of public health research. Community-based approaches

improve access to community members and help the researchers establish the trust



22
needed for participation. Community participation increases the likelihood the project
will be culturally and educationally appropriate; its format and content will better fit
the cultural systems of the community. Community participation increases the
sustainability of any intervention based on the research. Finally, community
participation helps make a health intervention replicable in similar communities.
Although the benefits of community-based participation research are great, the
problems often confront encountered in community—investigator collaborations can
appear unconquerable. Those who have operated on community-based participation
research projects know that tensions in these collaborations can result in community
conflict. These tensions between communities and researchers have led some
communities working with health worker or researchers to develop research protocols
which launch the rules for community—researcher. Community residents may lack
motivation, time, or resources to take part , or they may simply not value
participation. Finally, there are often different values, sentiments, and needs within
even relatively tiny communities, so that there are contending definitions of what it
means to act for a community. The tension in community-based research resulted
from working with unapproachable or elusive populations such as farm workers. Farm
worker communities are occupational groups often not locality based. There may be
communication difficulties and transportation difficulties. Farm workers often lack
community-based organizations. Efforts to depict features of successful community
based research collaborations are significant for continuing and expanding the
community-based participation approach to get rid of health disparities (O’Fallon and

Dearry, 2002).
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How to Measure Community Participation

In the context of CBP, community is a group of people living in the same
defined area sharing the same basic values and organization and same basic interests.
Participation implies the right and responsibility of people to make choices and
therefore, explicitly or implicitly, to have power over decisions which affect their
lives (Rifkin et al., 1988).

Rifkin et al. (1988) defined community participation as a social process
whereby specific groups with shared needs living in a defined geographic area
actively search after identification of their needs, take decisions and set up
mechanisms to meet these needs (Eyre and Gauld, 2003).

The rationale for pursuing community participation and promoting positive
health, behavioral change, improving service delivery, mobilizing human, financial
and other material (including in-kind) resources for health services, and as a means of
empowering the community. Community participation initiated by outside actors is
only likely to be effective and lasting if the local community achieves a sense of
ownership (Jacobs and Price, 2003). If community participation is not an integral part,
health programs are unlikely to succeed (Park, 2005). Primary health care is based on
practical, scientifically sound and socially acceptable methods and technology made
universally accessible to individuals and families in the community through their full
participation and at a cost that the community and country can afford to maintain at
every stage of their development in the spirit of self reliance and self-determination

(USSR, 1978).
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Community participation measurement

There is no agreement among planners and professionals about the
contribution of community participation to improving the lives of people, particularly
the poor and disadvantaged. Some completely dismiss its value altogether, while
others believe that it is the ‘magic bullet’, that will ensure improvements especially in
the context of poverty alleviation. Despite this lack of agreement, community
participation has continued to be promoted as a key to development. Although
advocacy for participation waxes and wanes, today, it is once again seen by many
Governments, the United Nations agencies and non-governmental organizations, as
critical to programme planning and poverty alleviation (World Bank, 1996).
Community participation has been a constant theme in development dialogues for the
past 50 years. In the 1960s and 1970s, it became central to development projects as a
means to seek sustainability and equity, particularly for the poor. It became a central
plank for health policy promoted by the World Health Organization in its conference
in Alma Ata in 1978 (WHO/UNICEF, 1978). In accepting Primary Health Care as
government policy, all members of WHO recognized the importance of involving
intended beneficiaries of services and programmes, in their design and
implementation. The following reasons for this acceptance were put forward.

1. The health services argument: the services provided are utilized and
misused, because the people for whom they are designed are not involved in their

development.
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2. The economic argument: there exists in all communities, financial, material
and human resources that could and should be mobilized to improve local health and
environmental conditions.

3. The health promotion argument: the greatest improvement in people’s
health is a result of what they do to and for themselves. It is not the result of medical
interventions.

4. The social justice argument: all people, especially the poor and
disadvantaged, have both the right and duty to be involved in decisions that affect
their daily lives (Rifkin, 1990).

The World Bank’s reasons for community participation are:

1. Local people have a great amount of experience and insight into what
works, what does not work and why.

2. Involving local people in planning projects can increase their commitment
to the project.

3. Involving local people can help them to develop technical and managerial
skills and thereby increase their opportunities for employment.

4. Involving local people helps to increase the resources available for the
programme.

5. Involving local people is a way to bring about ‘social learning’ for both
planners and beneficiaries. ‘Social learning’ means the development of partnerships
between professionals and local people, in which, each group learns from the other

(World Bank, 1966).
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By placing a mark corresponding with the width of participation in the
programme on each continuum, over time, it is possible to record the changes in
participation.

Assessing participation

If there is no agreement about how to define participation, there is a growing
understanding among professionals and planners at least, that participation is best
seen as a process, rather than an outcome of an intervention. This does, however, pose
questions about how to assess the process in order to assess programme achievements.
What’s participation?

Traditionally, community participation has been assessed in quantitative,
numeric forms for example, by asking how many people have come to a meeting or
how many people have joined in a community activity. The dilemma however, is that
presence does not indicate participation.

A more recent visualization that stresses the same points, is that of the spider-
gram. Here, it is possible to describe changes in the process by plotting the situation
along 5 continuums. Each is a critical factor in participation and all are joined in the
middle to give a holistic view of the program. The five factors are: needs assessment,
leadership, organization, management and resource mobilization. Although many
people agree that community participation is critical in development programs, very
few agree on its definition. The various definitions are: Involvement in shaping,
implementing and evaluating programs and sharing the benefits; An active process
where intended beneficiaries influence programs outcomes and gain personal growth
(Oakley, 1989). In the field of health and disability, perhaps a more concrete

dissection shows the differences in definition and understanding of the concept.
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In this study community participation focused on the Rifkin’s theory (1988).
Community participation is measured by using a framework developed by Rifkin et
al. (1988). They identified five factors which influence the community participation.
These factors are (1) needs assessment, (2) leadership, (3) organization, (3) resource
mobilization and (5) management. Community participation is measured to examine
process rather than impact of community participation in health programs. For each
factor, a continuum is developed with wide participation at one end and narrow
participation at the other. Then the continuum is divided into a series of points and a
mark is placed at the point which most closely describes participation in the health
program. These indicators do not value wider community participation as good or bad
nor do they relate to improved health status. They are intended to show the changes
and the processes of participation in specific health programs. The broad participation
builds on a wide range of activities and involvement of many different community

groups (Rifkin et al., 1988).

Needs Assessment

Leadership
Management

54 3 2 1

Organisation

Resource
Mobilisation

Figure. 2.3 Participation viewed as a Spider-gram (Rifkin et al., 1988)



28
2.3 Agrochemicals

Agrochemicals are used world-wide to improve or protect crops and livestock.
Fertilizers are applied to obtain good yields from crops that are protected from insects
and disease by the timely use of pesticides. Farm animals are similarly protected from
parasites and disease by veterinary treatment such as vaccination, oral dosing or
immersion dipping. The word “use” should be interpreted in its widest sense to
include the use by any person, whether employer, worker or family, and should also
include any associated activity such as handling, storage, transport, spillage and
disposal (International Labour Organization, 1991).

All these uses may involve a wide range of equipment from aircraft to self-
propelled sprayers; or from manually operated sprayers to application by hand. The
substances in use also vary and may include powders, granules, liquids or gases.
Many are poisonous or harmful to humans, livestock, wildlife and the environment
through several causes: toxic and corrosive effects; risk of explosion or fire;
indiscriminate use that might pollute the air, water and soil resulting in high residual
levels in foodstuffs that are consumed; and contamination of drinking-water.

Practical measures to minimize the harmful effects of agrochemicals are
described in this guide, together with an outline of good practice in distribution,
formulation, use, storage and disposal, as well as the proper recording of relevant
events and incidents. The guide also attempts to recognize the special problems within
some developing countries. The advice provided should play an important role in
ensuring that agrochemicals are used safely and without needless risk to human

beings and the environment (International Labour Organization, 1991).
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“Agrochemicals” mean all chemical products which are manufactured or
processed for use at work in agriculture and related industries. It includes pesticides,
veterinary products and the more hazardous fertilizers and chemicals as described in
the next section. Agrochemical is a contraction of agricultural chemical. In most
cases, agrichemical refers to the broad range of pesticides, including insecticides,
herbicides, and fungicides. It may also include synthetic fertilizers, hormones and
other chemical growth agents, and concentrated stores of raw animal manure
(Jeyaratnam et al., 1987). Some agrichemicals are toxic, and agrichemicals in bulk
storage may pose important environmental and/or health risks, particularly in the
event of accidental spills. In many countries, use of agrichemicals is highly regulated.
On farms, proper storage facilities and labeling, emergency clean-up tools and
procedures, and safety tools and procedures for handling, application and disposal are
often subject to mandatory standards and regulations. During the application process
and subsequent to it, non-target organisms can come into contact with these
agrochemicals either throughout direct spraying, or ingestion of the chemicals
throughout food and or water (International Labour Organization, 1991).
Agrochemicals refer to all chemical products which are manufactured or
processed for use at work in agriculture and allied industries. It includes pesticides,
veterinary products and the more hazardous fertilizers and chemicals (International
Labour Organization, 1991).

1. Pesticides

Pesticides are a group of agrochemicals intended to destroy or control pests of
all kinds. Pesticides are named according to their intended use. For example,

insecticides are used against insects, herbicides against plants and fungicides against
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fungi. Some insect predators, and certain micro-organisms such as bacteria, fungi, and
viruses, are also used to Kill or control pests (International Labour Organization,
1991).

2. Commodity chemicals

Commodity chemicals are those substances which are manufactured for use in
either agriculture or other industries. They may also include by-products of an
industrial process or even industrial waste such as dilute caustic or acidic solutions.
These substances are generally used in farming and have caustic action on exposed
parts of the human body (International Labour Organization, 1991).

3. On-farm veterinary products

On-farm veterinary products are those substances used in the rearing of
animals. This group of agrochemicals is applied to the skin of animals or administered
orally or by injection by farm workers. It excludes those substances manufactured
only for use by veterinary surgeons (International Labour Organization, 1991).

4. Fertilizers

Fertilizers are plant nutrients and trace constituents applied generally to the
soil to promote the growth of crops. A list of these chemicals, also known as artificial

manure (International Labour Organization, 1991).

Safety and health in use agrochemicals

Safety and health in the use of agrochemicals has been one of the primary
concerns of international organizations and of many governments, employers and
workers and their organizations for over two decades. Some agrochemicals such as

pesticides are extremely hazardous to the health of workers and the general public,
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and also to the environment. However, they can be used safely if proper anticipations
are taken. Many industrially developed countries therefore compel strict regulations
with regard to the production, sale and use of pesticides, the most perilous group
among agrochemicals. These countries have prohibited or severely restricted the use
of some very dangerous pesticides. It may happen that other countries may be
enforced to import those prohibited or restricted agrochemicals due to specific needs,
for example to eradicate a particular pest. For these countries the economic benefits of
agricultural development outweigh the risks involved. As a result, although the safety
and community health problems may vary in different countries, it is significant to
verify clear, common schemes for the use of agrochemicals (International Labour
Organization, 1991).

All those who are responsible for the production, import, storage and sale of
agrochemicals have a role to play in ensuring safety and health in their use.
International organizations, governments, employers and workers and their
organizations, and community leaders have a fundamental role: educating
agrochemical users on the hazards of the substances they deal with, how these get in
to the body, the nature of toxic effects and the proper methods of use, and advising
them of the duties and responsibilities of government authorities, other organizations

and the public (International Labour Organization, 1991).
How dangerous substances can enter the body

Most agrochemicals will have an adverse effect if they get in to the body.
Those that are more toxic are particularly dangerous even in tiny amounts. Many farm
workers die and many more are poisoned or injured each year by such substances

entering the body; the main routes of absorption are: through the (dermal absorption)
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through the respiratory tract (inhalation), and through the digestive tract (ingestion).
Almost all such casualties can be avoided by protecting or preventing the entry of

agrochemicals into the body (International Labour Organization, 1991).

1. Inhalation: Breathing agrochemicals into the lungs is more likely to happen
if they are in the form of gases, fine spray droplets, dust, fumes and smoke. Gases mix
with the air. Others tend to remain suspended in the air for some time after release, for
example by spraying. Often these particles are so small or well dispersed that they
cannot be seen. Spraying agrochemicals without adequate precautions is noted to be a
common cause of poisoning by inhalation. Users of fumigants and gases are
particularly at risk of poisoning by inhalation. Animal handlers are at risk from
inhaling the spray created by animals which shake themselves after emerging from

veterinary treatment dips (International Labour Organization, 1991).
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Figure 2.4 Shows inhalation exposure

2. Skin absorption: This is one of the most common poisoning routes.
Pesticides act on pests and destroy them by penetrating the insect's skin or surfaces of
plants considered to be weeds. Therefore, these substances can easily penetrate the

intact human skin, if allowed to do so. Some formulations are especially hazardous if
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they are both toxic and contain penetrative solvents such as kerosene, petroleum
products or xylene. These may pass through work clothing unnoticed by the worker.
Hot working conditions which open the pores on the skin add a further risk they allow
more rapid skin absorption, as does skin damaged by cuts, abrasions or skin disease.
Further, many veterinary products are chemicals that can easily be absorbed

throughout the skin (International Labour Organization, 1991).

Figure 2.5 Shows skin exposure

3. Ingestion: Contamination of the lips and mouth or accidental swallowing of
agrochemicals is often caused by poor hygiene or bad practice. Failure to wash
properly before eating is a common cause, as is smoking during work. Attempting to
clean a blocked sprayer nozzle by putting it between the lips and blowing through it is
another bad practice. In some countries pesticides and veterinary products are
decanted from large and properly labeled containers into unlabelled bottles and sold.
These could subsequently be mistaken for soft drinks and consumed. Even very small
quantities of a toxic substance could cause death if ingested in this way. Inhaled toxic
substances could subsequently be ingested by swallowing contaminated sputum

(International Labour Organization, 1991).
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Figure 2.6 Shows oral exposure
4. Other: Many agrochemicals can cause localized ill-effects on contact with
skin or eyes even if they are unable to be absorbed. They include some pesticides,
strong acids such as Sulphuric acid and strong alkalis such as caustic soda. Veterinary
products may also cause problems when their use is subject to the added task of

controlling the animal being treated (International Labour Organization, 1991).

Types of poisoning and injury

The terms of “acute” and “chronic” poisoning are used to describe the harmful
effect of an agrochemical on the body. “Acute” means that the effect is either
immediate or would appear within a day or two after exposure. Although the acute
condition can be directly related to the agrochemical, the user may not be aware of
this. The symptoms may appear as a general feeling of sickness, skin irritation or
sudden and otherwise unexplained serious illness (International Labour Organization,
1991).

"Chronic" effects, on the other hand, take longer to emerge and are sometimes
difficult to relate to agrochemicals or the use of one particular substance because
different ones may have been used by the individual concerned. Also, when several

agrochemicals accumulate in the body the chronic health effect may be caused by the
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cumulative effect of several chemicals. Medical practitioners and health personnel are
generally aware of the chronic symptoms of agrochemical poisoning. It is therefore
important to inform the doctor or the health worker of the agrochemicals one has
worked with. Presenting the labels is the recommended way to consult the doctor.
Injuries usually result from chemical burns when strong acids or alkalis are used
without adequate precautions. Further, injuries could result from self-vaccination
while treating animals. While necessary precautions should always be taken to
prevent or minimize exposure to agrochemicals, agrochemical poisoning is not
uncommon. Therefore, a basic knowledge about the acute effects of the different
types of poisoning is of value to the user (International Labour Organization, 1991).

Symptoms of poisoning and injury

1. Poisoning: Symptoms of acute poisoning from pesticides and veterinary
products will often develop shortly after exposure. They will depend on the
concentration of the product, the toxic substances in it and the amount absorbed; they
may be immediate if inhaled or may take longer if absorbed through the skin. Early
symptoms commonly include one or several of the following: dizziness, headache,
poor coordination, nausea, diarrhoea, sweating, shaking and a feeling of weakness.
The more toxic substances could also cause convulsions, irrational behavior or

unconsciousness (International Labour Organization, 1991).

2. lrritant injury: The severity of irritant injury is proportional to the
concentration of the substance and the sensitivity or condition of the tissue affected.
Mild symptoms may be a stinging or scratching of the skin or eyes which, if
untreated, will develop into skin blistering or peeling. Gases such as ammonia could

cause irritation of the nose and throat. The relationship between cause and effect is
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generally self-evident but there are exceptions. Some pesticides are as known skin
irritants. Either an active ingredient or any other substance in the formulation may be
the causative factor. Noticeable injury may be seen only after repeated exposure.
Repeated exposure to substances in low concentration such as from handling grass or
grain has been recently sprayed may go unnoticed until skin blistering or peeling

occurs (International Labour Organization, 1991).

In all cases of tissue damage it is important to avoid secondary infection of the
affected tissue. Such infections are common in agriculture (International Labour

Organization, 1991).

Safe handling and use of agrochemicals

This major section copes with packaging, transport, transfer, storage,
dispensing, pesticide application, other agrochemical applications, spillage and
disposal of containers and waste. As pesticide application is a major activity in the use
of agrochemicals and also the most hazardous, precautions to be taken before, during
and after application are treated separately. Storage, management of spills and
disposal are also hazardous operations. Precautions to be taken, both for the safety of
users as well as the general public and the environment, are described (International

Labour Organization, 1991).
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Pesticides

Pesticides can enter the body four routes: Skin, Eyes, Mouth, Lungs. Skin
contact is the most common cause of pesticide poisoning for applicators and some
pesticides enter the body through the skin quite readily. At the time of mixing,
pesticides are more concentrated and the likelihood of injury is increased during this
time. Some parts of the body absorb pesticides extremely fast (within a few minutes)
and need extra protection. Two such areas are the head and body area between the
navel and about mid-thigh. If any pesticide is spilled in this area, wash it off
immediately and change clothing (EPA, 2012).

Ryl p el gl

Lang Bubber Gloves Hak
Gogoles ;
——
ol
L
: Ly
; Pants
Respirator over books
s Rublber
Boaks

Figure 2.7 Personal Protective Equipment (PPE) Applicators and other handlers must
wear: Long-sleeved shirt and long pants, Chemical-resistant category A gloves, Shoes
plus socks, Protective eyewear such as goggles, face shield or safety glasses (Montana

State University, 2005).
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Label Signal Words

One of four words are required on a pesticide label to indicate the relative
toxicity of the pesticide (EPA, 2012):
1. Danger-Poison or Danger - Toxicity category | - Highly toxic (fatal if ingested)
2. Danger - Toxicity category | - Highly corrosive to eyes and skin
3. Warning - Toxicity category Il - Moderately toxic
4. Caution - Toxicity category Il and IV - Least toxic

These are known as signal words and are assigned on the basis of the highest
measured toxicity, be it oral, dermal, or inhalation; effects on the eyes and external
injury to the skin. Since the toxicity category and signal words are based on the total
formulation, certain products may have the same active ingredient but may bear
different signal words in different formulations. Signal words indicate the relative
toxicity of a pesticide formulation. You should always read the pesticide label to
determine what Personal Protective Equipment (PPE) that you are required to wear

for that product (EPA, 2012).

Gloves

Always wear unlined, elbow-length chemical-resistant gloves when handling
all pesticides. The elbow-length protect the wrists and prevent pesticides from running
down your sleeves into your gloves. Glove materials include: Natural rubber (latex),
only effective for dry formulations. Relatively Permeable; Nitrile, good protection for
both dry and liquid pesticides; Moderately permeable; Butyl - good protection for
both dry and liquid pesticides; Neoprene -good protection for both dry and liquid

pesticides, not recommended for fumigants; Polyethylene; Polyvinylchloride (PVC);
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Agrochemical user need to check the quality of construction and material before
buying any glove because efficacy varies with the manufacturer. Protection increases
with the thickness of the materials, but extra thick gloves may interfere with dexterity.
Never use fingerless gloves. Agrochemical user should never use leather or cotton
gloves. These types of gloves can be more hazardous than no protection at all because
they absorb and hold the pesticide close to your skin for long periods of time.
Agrochemical users have to remember that proper glove use is as important as
selection. They need to check closely for holes by filling the gloves with air or clean
water and gently squeezing. They need to destroy the gloves if any holes appear. They
can wrap in a plastic bag and put with an empty pesticide container for proper
disposal. In the case of where your hands are reaching up (such as changing nozzles),
turn glove cuffs up to form a cup to trap any liquid that runs down the arm. When you
are finished spraying, wash your gloves with detergent and water before you remove
them. This way, you will not contaminate your hands or the inside of the gloves when
you remove them. Then wash your hands with lots of soap and water after you

remove the gloves (International Labour Organization, 1991).

Not all glove materials will give you the same level of protection. Some
materials will last longer against certain types of pesticides and chemicals. They will
be highly, moderately or slightly chemical resistant. The chart below gives you a
range of PPE materials from which to choose for each glove category that may be

listed on a pesticide label. Use only unlined gloves (Montana State University, 2005).

The chart will also indicate how long you can expect the material to be

resistant to the pesticide you are using. For example, the label might say: "If you want
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more options, follow the instructions for category F on an EPA chemical resistance

selection chart.” This means you should select PPE made from barrier laminate, butyl

rubber, nitrile or Viton because they are highly chemical resistant to that pesticide.

Table 2.1 Chemical resistance of personal protective material (EPA, 2012)

CHEMICAL RESISTANCE OF PERSONAL PROTECTIVE MATERIAL

Selection )
. Polyvinyl
Category ) Butyl Nitrile {Neoprene| Natural ) )
) Barrier Chloride | Viton
Listed On ) Rubber | Rubber | Rubber* | Rubber [Polyethylene ]
o Laminate ) ) / ) (PVC) | 314 mils
Pesticide 314 mils | 314 mils | 314 mils | 314 mils )
314 mils
Label
A
(dry and
HIGH HIGH HIGH HIGH HIGH HIGH HIGH HIGH
water based
foundations)
B HIGH HIGH | SLIGHT | SLIGHT | NONE SLIGHT | SLIGHT | SLIGHT
C HIGH HIGH HIGH HIGH MOD MOD HIGH HIGH
D HIGH HIGH MOD MOD NONE NONE NONE | SLIGHT
E HIGH |SLIGHT | HIGH HIGH |SLIGHT| NONE MOD HIGH
F HIGH HIGH HIGH MOD |[SLIGHT| NONE | SLIGHT | HIGH
G HIGH | SLIGHT | SLIGHT | SLIGHT | NONE NONE NONE | HIGH
H HIGH | SLIGHT | SLIGHT | SLIGHT | NONE NONE NONE | HIGH
Note: Includes natural rubber blends and laminates. *MOD" = Moderate

HIGH: Highly chemical-resistant. Clean or replace PPE at end of each day's work

period. Rinse off pesticides at rest breaks

MODERATE: Moderately chemical-resistant. Clean or replace PPE within an hour

or two of contact.

SLIGHT: Slightly chemical-resistant. Clean or replace PPE within ten minutes of

contact.

NONE: No chemical-resistance. Do not wear this type of material as PPE when

contact is possible.
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Body Covering

Regular works attire of long pants and a long-sleeved shirt, shoes, and socks
are acceptable for slightly toxic (category Ill- Caution) and relatively non-toxic
(category IV - Caution) pesticides. Many applicators prefer work uniforms and cotton
coveralls that fit the regular-work-attire description and provide equal protection.
Applicators should reserve one set of clothing for pesticide use only. Launder and
store separately from all other clothing. To apply moderately toxic (category Il -
Warning) or highly toxic (category | - Danger or Danger-Poison) chemicals, wear a
clean, dry protective suit that covers your entire body from wrists to ankles. The
sleeves must be long enough to wear over gloves. Openings, such as pockets, should
be kept to a minimum. Protective suits are one- or two-piece garments, such as
coveralls, and should be worn over regular work clothes and underwear. Protective
suits may be disposable or reusable and are available in woven, nonwoven, coated and
laminated fabrics. Since pesticides can work their way through clothing fibers, the
degree of protection increases as one moves from woven to nonwoven and from
coated and laminated fabrics. Read the manufacturer's label for specific information
related to care and intended use (Montana State University, 2005).

Good quality construction, proper fit, and careful maintenance or disposal are
also important. Woven fabrics provide a barrier of fabric and air between the wearer
and the pesticide but the effectiveness of the barrier depends on the specific properties
of the fabric. Tightly woven, cotton twill offers better pesticide protection than other
woven fabrics. Cotton coveralls are a sensible choice for general use because they are
comfortable, lightweight, readily available, reusable, and affordable. They reduce the

risk of dermal exposure to pesticides in dust, granule, or powder form but they do not



42
protect the wearer against spills, sprays, or mists and are not recommended for use
with liquid pesticides. Cotton coveralls may be reused if washed properly (EPA,
2012).

Nonwoven fabrics have a random orientation of fibers which do not allow
direct paths through the material. Coveralls of nonwoven fabrics are less comfortable
than coveralls made of woven fabric and precautions should be taken to avoid heat
stress situations. Most nonwoven suits are disposable; they should be discarded after
eight hours of use. Uncoated nonwoven fabrics are convenient for use with pesticides
in dust, granule, or powder form. They do not protect the wearer against spills, sprays,
or mists and are not recommended for use with liquid pesticides and should not be
worn when using chlorinated hydrocarbons (Montana State University, 2005).

Fabrics can be made more resistant to pesticide penetration by laminating
fabric layers and/or by applying chemical coatings. Chemical -resistant protective
suits of coated or laminated fabrics are a must if you (or your helper) will be in a mist
or spray that would wet your clothing. Coated and laminated fabrics resist water
penetration, but not all of these fabrics qualify as chemical resistant. Chemical-
resistant suits are recommended when handling highly toxic (category 1) pesticides

(Montana State University, 2005).

Apron
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Wear a chemical-resistant apron when repairing or cleaning spray equipment
and when mixing or loading. This is a good practice for all pesticides and is essential
for pesticides of category I and Il toxicity. Aprons offer excellent protection against
spills and splashes of liquid formulations, but they are also useful when handling dry
formulations such as wettable powders. Aprons can be easily worn over other
protective clothing and are comfortable enough for use in warm climates. Choose an
apron that extends from the neck to at least the knees. Some aprons have attached
sleeves. Nitrile, butyl, and neoprene offer the best protection. PVVC and natural rubber

are also available (Montana State University, 2005).

Boots

The guideline for protecting agrochemical users regarding boots presented as
follow: Wear unlined chemical-resistant boots which cover your ankles when
handling or applying moderately or highly toxic pesticides. Purchase boots with thick
soles. Nitrile and butyl boots appear to give the best protection; Do not use leather
boots; If chemical-resistant boots are too hot to wear in warm climates or too difficult
to put on, try wearing chemical-resistant over boots with washable shoes (such as
canvas sneakers or layered socks.) Remember to put your pant legs outside the boots,
otherwise the pesticide can drain into the boot; Wash boots after each use and dry
thoroughly inside and out to remove all pesticide residue. Use them only for pesticide
applications. It is wise to keep two pair of boots on hand in case of accidental
contamination. Wash socks and canvas sneakers worn under chemical-resistant boots

just like you would pesticide contaminated clothing. Boots should be replaced at least
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yearly; As a reminder, write the date of purchase on the boot (Montana State
University, 2005).

Goggles or Face Shield

The guideline for protecting agrochemical users regarding boots presented as
follow: Wear shielded safety glasses; a full-face respirator; snug-fitting, non-fogging
goggles; or a full-face shield whenever the chemical could possibly contact your eyes.
Safety glasses with brow and side shields are acceptable for low exposure situations;
Always wear goggles or full-face respirator when you are pouring or mixing
concentrates or working in a highly toxic spray or dust; In high exposure situations
when both face and eye protection are needed, a face shield can be worn over goggles.
Clean them after each use; Be careful of the headband; it is often made of a material
which readily absorbs and holds chemicals. Have several spares and change them
often or use a chemical-resistant strap. If possible, wear the strap under your head
covering (Montana State University, 2005).
Head and Neck Coverings

The hair and skin on your neck and head must be protected too. This is most
important in situations where exposure from overhead dusts or sprays is possible,
such as hand-spraying uphill or when flagging for aerial applications. Chemical-
resistant rain hats, wide brimmed hats, and washable hard hats (with no absorbing
liner) are good. In cool weather, chemical-resistant parkas with attached hoods are a
good choice. If the attached hood is not being used, tuck it inside the neckline so that
it will not collect pesticides. Do not use cotton or felt hats; they absorb pesticides.

Disposable gloves or shoe covers should be used only once for a very short-term task,
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and then discarded. First wash the PPE, and then remove them by turning them inside

out. Then dispose of them properly (Montana State University, 2005).

Respirators

Respirators protect you from inhaling toxic chemicals. The label will tell you
if a respirator is required. Consider wearing one during any lengthy exposure with a
high risk of pesticide inhalation. Always wear a respirator while mixing or filling
highly toxic pesticides. Applicators who will be constantly exposed to small amounts
of moderately toxic pesticides for a day or several days, should also wear a respirator

(Montana State University, 2005).

Air-Purifying Respirators

Air-purifying respirators remove contaminants from air by filtering the air. In
the majority of situations where a pesticide applicator will need a respirator, an air-
purifying respirator will provide adequate protection. These respirators will not
protect the applicator from all airborne pesticides, such as fumigants, and are not to be
used when the oxygen supply is low. The pesticide label will specify which type of

respirator must be worn (Montana State University, 2005).

Air-purifying respirators can be categorized into four styles; cup-shaped
filters, full or half-face piece style with cartridges, full or half-face piece style with a
canister and the powered air-purifying respirator. The filtering face piece respirator,
such as the N95, must be worn when the pesticide label requires one and when the

risk of inhaling pesticide dusts, powders, mists, aerosols, or sprays is present. These
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cup-style dust/mist-filtering respirators are usually made of stiff fabric that is shaped
like a cup. It is worn on the face and covers the nose and mouth and filters out dusts,
mists, powders, and particles. A respirator that also removes vapors must be worn if
the pesticide label requires it and when there is a risk of inhaling gases or vapors.
Respirators with full or half-face face piece and have one or more cartridges that
contain air-purifying materials can meet this requirement. This face piece style also
comes with a large canister that contains more air-purifying materials than a cartridge
does. This style must seal tightly against the face. A fit test is necessary before using a

cartridge or canister respirator for the first time (Montana State University, 2005).

Pesticide applicators will be given directions on the label for the proper
respirator and cartridge. Organic vapor (OV)-removing cartridge respirators will list a
choice of either an N, R or P filter or prefilter. Respirator filters/prefilters will be
designated as "N" (meaning no oil resistance), "R" (oil-resistant for 8 hours) or "P"
(oil-proof, may last longer than 8 hours). This means that "R™ and "P" respirators
assure that oils will not degrade filter efficiency. Respirator cartridges will have an
efficiency designation of 95, 99 or 100. A type 95 is 95% efficient while a type 99 is
99% efficient and the type 100 is the most efficient and equivalent to the old HEPA
filter. The type 100 respirators will be designated "HE" (high efficiency) and will be
used with powered air-purifying respirators (Montana State University, 2005).

There are three questions that must be answered when selecting a new
respirator. They have to do with selecting the type of filter and the efficiency of the
filter. The following table sketches out the basics. The third question, "Which filter
efficiency do | choose?" requires a little discussion. For all practical purposes, there

are two choices, the type 95 and the type 100. Most manufacturers probably will not
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make both the type 99 and 100, but only the 100 or HE filter or pre-filter. As a general
rule, types 95 and 100 are both good for most pesticide uses. When the job requires a
HEPA (High-Efficiency Particulate Air) or type 100 respirators, the selection should
then be the "HE" or type 100. Higher filter efficiency means lower filter leakage

(Montana State University, 2005).

2.4 Relevant research

Juthathip and Genesh (2009) studied pesticide use and prevention practices of
tangerine growers in Fang district, Chiang Mai province, Thailand. They found that
plantinig experience and pesticides use experience conduced significantly to the use
and prevention practices of growers, while the attendance in the training program did
not contribute in the same way. Rather, the farmers believed in their experiences and
those of their acquintances. Education, training and research into injurious effects and
the health and environmental costs of pesticide use are required. The extension
workers can go directly to weak points and narrow their intervention plan to alter the
pesticide policy instead of providing basic knowledge on pesticides again and again.
Knowledge of pesticide prevention practices did not make tangerine growers protect
themselves against pesticides or reduce their exposure to chemicals. The training
program did not work as the key of extension and should not be presented as one.

Pinyupa et al. (2009) found that pesticide use patterns among small-scale
farmers in Thailand need improvement. Educational interventions are essential for
promoting safety during all phases of pesticide handling. Public policies should be
developed to encourage farmers to change their pest management methods from

chemical based to methods that are healthier and more environmentally friendly.
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Farahat (2009) studied knowledge and practices of farmer’s children on
pesticide safety in Menoufia governorate, Egypt. Parents were randomly assigned to
either a lecture or videotape training group. Ability to recall information or improve
practices among parents was evaluated in 3 sessions: pre-training and 2 weeks and 1
month after training. Knowledge and practice scores after training of younger and
more educated participants were significantly higher than older, less educated
participants. Knowledge and practice performance of the videotape group was better
than the lecture group and in both groups the improvement of knowledge scores after
training was significantly higher than that of practice scores
Shedra et al. (2009) applied community-based ethnography and public health
risk assessment to assess beliefs about pesticide exposure risks among farm workers
in the Lower Yakima Valley of Washington State. They elucidated farm worker’s
pesticide-relevant beliefs regarding perceived danger and susceptibility to pesticides,
the need to put safety second to financial considerations, and reasons for delaying
decontamination. Researchers and policymakers should incorporate these data in
study designs and legislation concerned with farm worker exposure to pesticides.
Matthews (2009) studied practices and attitudes and behaviors of small-scale
farmers towards the use of crop protection products by using a questionnaire in 26
countries. The survey of at least 250 users per country of portable equipment,
predominantly knapsack sprayers with various types of pesticide, aimed at revealing
the extent of safe use knowledge attitudes and behaviors. This can then be used to
target specific gaps by future training programs particularly where problems existed.
The vast majority of pesticide users were aware of the need for personal protection

and the simple steps for avoiding exposure. The extent of wearing appropriate
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personal protective clothing did vary with some due to their attitude to the risk of
poisoning and the lack of availability or cost of suitable personal protective equipment
(PPE). Relatively few incidents arising from the use of pesticides were reported, and
those that required hospital treatment were largely following the use of
organophosphate insecticides. Overall, most small-scale users of pesticides had a
working knowledge of the requirements for safe use and a high proportion of them
were able to achieve this as indicated by the low numbers of incidents affecting their
health. Key areas for further training include the provision of secure stores and
improvements in disposal of used containers.

Alicia et al. (2009) evaluated a community based participatory research
worksite intervention intended to improve farm workers’ behaviors at work and after
work to reduce occupational and take-home pesticide exposures. The workers
received warm water and soap for hand washing, gloves, coveralls, and education.
Self-reported assessments before and after the intervention revealed that glove use,
wearing clean work clothes, and hand washing at the midday break and before going
home improved significantly. Some behaviors, such as hand washing before eating
and many targeted after-work behaviors, did not improve, indicating a need for
additional intervention.

Julie Samples et al. (2009) evaluated indigenous and Latino farm workers’
occupational health and safety needs and measured variables related to pesticide
exposure and pesticide safety training among this population. Results yielded
differences between indigenous workers and Latino workers related to language
barriers, experiences of workplace discrimination, preferred modes of information

dissemination, pesticide exposures, and sufficiency of pesticide training. Employing
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more people who speak indigenous languages as interpreters, community and
organizational leaders, and health workers may remove some of the linguistic and
cultural barriers to occupational safety training.

Thompson et al. (2008) examined the effectiveness of a randomized
community intervention to reduce pesticide exposure among farm workers and their
children. They found no significant decreases in urinary pesticide metabolite
concentrations or in pesticide residue concentrations in house and vehicle dust from
intervention community households compared with control community households
after adjusting for baseline. These findings may have implications for future
community-wide interventions.

Matthews (2008) revealed the vast majority of farmers were aware of the need
for personal protection and the simple steps for avoiding exposure. The extent of
wearing appropriate personal protective clothing did vary with some due to their
attitude to the risk of poisoning and the lack of availability or cost of suitable personal
protective equipment (PPE). Relatively few incidents arising from the use of
pesticides were reported, and those that required hospital treatment were largely
following the use of organophosphate insecticides. Overall, most small-scale users of
pesticides had a working knowledge of the requirements for safe use and a high
proportion of them were able to achieve this as indicated by the low numbers of
incidents affecting their health. Key areas for further training include the provision of
secure stores and improvements in disposal of used containers.

Susan et al. (2007) found that the US/Mexico border region farmers who got
education programs based on Health Belief Model including pesticide safety, have

statistically significant changes occurred with both knowledge and behavior in regards
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to safe pesticide use. Through this culturally appropriate intervention, the promoters
provide practical information allowing clients to make their homes safer.

Pamela (2006) conducted in-depth interviews with 41 Latino women in farm
worker households regarding their knowledge of pesticides and perceptions of risk to
their children’s health. Their perceptions and behavior differ from scientific under-
standing and policy recommendations for exposure management, resulting in
behaviors that may increase children’s risk of exposure and subsequent health
problems. Because the level at which exposure becomes harmful remains a subject of
scientific debate, the wisest course of action is to minimize exposure (the
precautionary principle). Families living in farm worker households would benefit
from health education programs that target their specific needs.

Woutthichai (2006) studied the effectiveness of the participatory learning
program on pesticide utilization among agriculturists in Sukhothai, Thailand by
applying participatory learning program with Health Belief Model. He revealed that
after the intervention was implemented, the experimental group had significantly
higher mean scores of knowledge, attitude, and practice than that before receiving the
program (p<0.001). On the contrary the mean scores of the control group were
unchanged (p>0.05) between pre-test and post-test evaluations. Therefore the
participatory learning program was effective in increasing knowledge, attitude, and
practice of participants.

Quandt et al. (2006) conducted a review of the following databases: Medline,
Science Citation Index, Social Science Citation Index, PsycINFO, and AGRICOLA.
She found that despite ongoing concern about pesticide exposure of farm workers and

their families, relatively few studies have tried to test directly the association of
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behavioral and environmental factors with pesticide exposure in this population.
Future studies should attempt to use similar behavioral, environmental, and
psychosocial measures to build a body of evidence with which to better understand
the risk factors for pesticide exposure among farm workers.

Surasak and Peeungjun (2005) found that there were 3 major occupational
health and safety problems among farmers in Pathumthani, Thailand: symptoms from
pesticide exposure (65% of respondents), musculoskeletal problems during various
process (16.6%—-75.9%), and injuries during various process (1.1%-83.2%). This
study showed that participation with farmers could create a real sustainable model to
promote farmer’s health and prevent them from occupational health hazards.

Poss and Pierce (2003) found that it is necessary to reduce possible health and
environmental risks associated with pesticide use by documenting risk perceptions
and developing ways to address them and need to improve educational interventions
are essential for promoting safety during all phases of pesticide handling.

Arcury et al. (2002) adopted a community-based participatory research project
designed initially to reduce farm-worker pesticide exposure by developing,
implementing, and disseminating a culturally appropriate safety education program.
Based on the Health Belief Model (HBM) and using questionnaire data from farm
workers in North Carolina.

Arcury et al. (2002) examined the perceived pesticide safety risk and
perceived pesticide safety control among farm-workers with a main focus on
education. The authors indicated that they used this model as a frame-work to study
farm worker’s behaviors because it is simple and because of its parsimony. Receiving

information about pesticide safety reduced perceived pesticide risk and increased
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perceived pesticide control. For pesticide safety education to be effective, it must
address issues of farm-worker control in implanting workplace pesticide safety.

Thomas et al. (2002) conducted the safety intervention program for North
Carolina Farm worker based on Health Belief Model. Finding from this study, farm
worker had fairly high levels of perceived risk from pesticides and perceived control
of pesticide safety. Receiving information about pesticide safety (e.g., warning signs)
reduced perceived risk and increased perceived control. Pesticide exposure knowledge
was strongly related to perceived risk. However, perceived risk had a limited
relationship to safety knowledge and was not related to safety behavior. Perceived
control was not related to pesticide exposure knowledge, but was strongly related to
safety knowledge and safety behavior.

Arcury et al. (2001) found that Health beliefs among some Mexican farm
workers in North Carolina may have incurred some difficulties in making use of the
most basic safety and sanitation facilities that were available to them. Farmers did not
understand pesticide risks faced by farm-workers who were not applicators. They also
felt that many Latino workers come from a backward society, were not accustomed to
the modern facilities the farmer provides; therefore they did not appreciate or use the
facilities. Based on the results reported the authors recommended two levels of
interventions: one to provide farmers with the information on the farm workers beliefs
and two to change the farmers’ knowledge and beliefs about farm worker pesticide
exposure. Other recommendations were to include appropriate safety information with
safety training for farm workers.

Quandt et al. (2001) found that the PRECEDE-PROCEED Framework

including Health Belief Model was an effective and efficient means to assess the local
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work environment and develop an appropriate intervention. Participatory research is
effective for designing a health intervention where diverse social, cultural, political,
and regulatory issues affect farm worker’s risk of exposure in the North Carolina.

Quandt et al. (2001) The US-EPA Worker Protection Standard (WPS)
mandated training programs to prevent or reduce occupational health hazard from
agricultural chemical exposure among Latino migrant farm workers. WPS
implementation in a local context requires understanding individual, workplace, and
community environmental factors that lead to exposure and influence intervention
effectiveness. Participatory research within the community planning framework
(including Health Belief Model) was used to design a WPS training program for
Mexican farm workers in North Carolina cucumber and tobacco production. Data
collection were gathered and analyzed through individual and group interviews, an
advisory board, community forums, and a partnership between academic investigators
and a community-based organization. The intervention focused on key health
behaviors; relevance to local conditions; and attention to issues of control in the work
site. Participatory research is effective for designing a health intervention where
diverse, cultural, political, social, and regulatory issues affect farm workers’ risk of
exposure. This study found clearly, farm worker education alone was not the only
change needed to protect farm workers from pesticide exposure.

Several beliefs on pesticides held by farm-workers have been identified and
were vital in guiding the workers’ behavior; therefore they are of importance to
address for any intervention program as they might lead to increased workers’
exposure to pesticides. For examples, some workers’ believed that pesticides are

present only when they can be felt, seen, tasted or smelled; others believed that the
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skin in general will block any absorption of the pesticide and only body openings
would facilitate its absorption; others believed that exposure occurs only when the
pesticide is wet; others believed that susceptibility is different from person to person;
and others believed that acute exposure is the real danger and not the low level

chronic exposure (EImore and Arcury 2001; Quandt et al., 2001; Quandt et al., 1998).



CHAPTER I

RESEARCH METHODOLOGY

The research procedure was divided into three phases: preparatory phase, pre-
implementation phase; and implementation and evaluation phase. This chapter
focused on the following topics:

3.1 Research design

3.2 Study area and study period

3.3 Sample and sample size

3.4 Procedure and plan study

3.5 Structure of Intervention model

3.6 Measurement tools

3.7 Data collection

3.8 Data analysis

3.9 Ethical Consideration
3.1 Research Design

The study design was quasi-experimental study incorporated into community-
base participatory research design. The effectiveness of the intervention program was
monitored by the changes of mean scores of knowledge, belief, behavior and an
assessment of the home’s pesticide safety. This study was conducted in Khlong Seven

community from October 2009 to January 2011.
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The sample was divided into 2 similar groups, the intervention and control

groups.
Pre-test
6 months
E_ _I_r;t_e_r_v_e_r;t_ig)_n_ _i o1 Community-based participation
6 months
03
| Control !
Figure 3.1 Diagram of study design
O1: Farmers in intervention group
02: Farmers in intervention group after (CBP) intervention
03: Farmers in control group
O4: Farmers in control group after 6 months

3.2 Study Area and study period

02

04

This study was conducted in Khlong Seven community, in the Klong Luang

district, of Pathumthani province, in Thailand. This community is situated on the

Chao Phraya river basin, and is surrounded by numeros canals. The Pathumthani

province is about 46 kilometers from Bangkok. This province occupies an area of

1,525 square kilometers and is administratively divided into seven districts including:

Muang Pathum Thani district, Lat Lum Kaeo district, Sam Khok district, Thanyaburi

district, Khlong Luang district , Khlong Luang district, and Lam Luk Ka district. The

districts are sub-divided into 60 communes and 529 villages. Khlong Luang district is

subdivided into 7 sub-districts, sub-divided into 106 villages. Rice farmers living in

the Khlong Seven community are often not aware of agrochemical safety, especially
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in their work places and homes. They may not understand the potential adverse effects
of pesticide use on their families’ health. Furthermore, ecological risks and
contamination of human food sources from organochlorines were found in this area

(Siriwong, 2008).

P

Saraburi

Ayuttaya

Cross-sectional
Study

Nakornayok

Control

Khong Seven

. Chachoengsao
Bangkok

Figure 3.2 Map of the study area
(Energy Research Development Institute Chiang University, 2007)

The Bueng Ka Sam rice farmers were recruited as a control group using the
purposive sampling method, and were selected for the similarity of their cultivated
land and their year-round growing season. The Bueng Ka Sam community is a
subdistrict of Nong Suea district, in Pathumtani province. It is also situated on the
Chao Phraya basin near plenty of canals and plantations. Health risk problems

associated with agrochemical exposure, especially pesticide, exposure were found in
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this area. Nong Suea district is administratively divided into 7 sub-districts including:
Bueng Ba sub-district, Bueng Bon sub-district, Bueng Ka Sam sub-district, Bueng
Cham Oa sub-district, Nong Sam Wang sub-district and Sala Khru sub-district. Bueng
Ka Sam community was as area for control group by using the purposive sampling
according to the similarity of cultivated land and be the area with all year round
growing the crop. Health risk problems associated with agrochemical exposure

especially pesticide exposure were found in this area.

3.3 Sample and Sample size

Study population

The study populations were the rice farmers who had been worked at farm and
risk to occupational agrochemical hazards in Pathumthani province, Thailand.

Study Subjects

The study participants were the farmers who had been worked at farm and risk
to occupational agrochemical hazards in Khlong Seven, Khlong Luang district,
Pathumthani.

The inclusion criteria presented as follows;

- Participants who were willing to participate in the study.

- Criteria for test selection included associations with recent
agrochemical use in the literature and earlier experience in the same
region.

- Farmers who had lived in the Khlong Seven community and use
agrochemical for at least one year.

- Farmers who have no communication problems
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The exclusion criteria presented as follows;
- Farmer who has acute and chronic renal and liver system diseases.
- Participants who wanted to leave from the study
Sample size calculation
Sample calculation was divided to 2 parts:
1. Sample size calculation in cross-sectional survey study
2. Sample size calculation in quasi-experimental study
1. Sample size calculation for cross-sectional survey study
Formula of sample size calculation using in a cross-sectional survey study
based on the proportion of farmers presented as follows (Daniel, 1999; Gulford and

Fruchter, 1978; Lemeshow et al., 1990)

Where n = the population size
p = the proportion of risk farmer in Pathumthani = 62.67%
(Surasuk, 2005)
z =the confidence level =1.96 at confidence interval 95%

e = margin of error = 0.05

(1.96)% (0.63)( 1-0.63)

>
1

0.052

358.20

>
1
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Adjusting for potential dropouts, 35% of participants added, therefore sample
size for estimation the farmer population in cross-sectional survey was 482 subjects.

2. Sample size calculation in quasi-experimental phase (implementation
and evaluation phase)

According to the key concept of community-based participatory approach,
small sample size is more effective than that another big size, participants from each
village were selected by using the proportional sampling.

In order to detect a true difference between study and control groups, the

sample size of study and control groups were performed as follow;

nigroup = 6> (Za + Zp)?
6 2

Where, difference in population means (8) = 5
Type | error probability () = 0.05
Given a standard deviation () =8.5)

Ratio of control per study group = 1

n/group =  8.5% (1.960+0.842)?
52
= 22.69 x 2 =45.38 ~ 46 cases/group

Adjusting for potential dropouts, 10 % of participants were added. Therefore
sample size for estimation the farmer population was approximately 50 subjects.

The equation for calculation sample size in each village presented as follows;

n = (0K
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Where n is the sample size in each village
X is the proportion of farmer population in each village
The example of sample calculation per village in Villagel in Khlong Seven

community presented as follow.

Where (x) = 0.46
nl = (50)(%)
= (50)(581/1,266)
= 23
nl = 23

Therefore, the subjects recruited from Villagel in Khlong Seven community
were 23 subjects. As well as sample size calculation from other villages both

intervention and control groups was done as the same way (Table 3.1 and Table 3.2).

Table 3.1 Proportional sampling of households in the Khlong Seven community

(intervention group)

Total Village
House
hold 1 2 3 4 5 6 7 8 9

N=1,266 581 116 91 57 102 45 111 116 47

n=50 23 4.5 3.5 25 4 2 4.5 45 2

50 23 4 4 3 4 2 4 4 2

Note: The total of the rice farmer families in Khlong Seven community was 1,266 house holds
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Table 3.2 Proportional sampling of households in the Bueng Ka Sam community

(control group)

Total Village
House
hold 1 2 3 4 5 6 7 8 9

N=1,456 118 234 291 161 160 67 117 111 197

n=50 4 8 10 55 5.5 25 4 4 7

51 4 8 10 5 6 3 4 4 7

Note: The total of rice farmer families in Bueng Ka Sam community was 1,456 house holds

The subjects in both intervention and control groups were selected to be the
representative of household by using a sampling technique presented as follow figure

3.3 (One farmer per one household).

Sampling technique

Participants were selected by randomization. The data was collected over the
period October 2009 to January 2011. This study was carried out in the Khlong Seven
sub-district and Bueng Ka Sam sub-districts.

Process 1: Sampling of districts

Khlong Luang district was selected as an intervention area, while Nong Seua
district was selected as a control area by using the purposive sampling.

Process 2: Sampling of sub-districts

In this study, Khlong Seven sub-district was selected as a target area, while
Bueng Ka Sam sub-district as area for control group by using the purposive sampling

according to the similarity of cultivated land and be the area with all year round
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growing the croup. Moreover, two sub-districts had the potential in term of the human
resources (health staff team) and the budget to support this study.

Process 3: Sampling of households

There were 1,266 households and 5,565 persons in Khlong Seven sub-district,
while 1,456 households and 6,459 persons in Bueng Ka Sam sub-district (Klong
Seven PCU, 2010). The total sample size was selected by using the proportional
sampling.

Process 4: Sampling of subjects

The subjects in both intervention and control groups were selected to be the
representative of household by using sampling presented as follow (figure 3.4), which

one farmer per one household was selected.



Pathumthani province

Process 1:

\ 4

\ 4

_____________

Sampling of the District
- =—.—.—.—.— Byusing the purposive sampling

Intervention group
Khlong Luang district

Control group
Nong Suae district

Khlong Seven
sub-district

Total 50 households
From 9 villages

A 4

Total 50 subjects
From 50 households

1
1 Process 2: Sub-district sampling '
<€~ By using the purposive sampling !

Bueng Ka Sam
sub-district
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Process 3: Sampling of
the Households

By using a proportional
sampling

Total 51 households
From 9 villages

Total 51 subjects
From 51 households

Figure 3.3 Diagram for sampling study

3.4 Procedure and plan study

i Process 4:

i Sampling of the

i Subjects

| The subjects were
' selected to be the
| representative of

i household.

__________________

The concepts of community-based participation (CBP) and home assessments

based on Health Belief Model were applied in this study. The research procedure was

divided into three phases: preparatory phase (5 months), pre-implementation phase (3

months); and implementation and evaluation phase (6 months).



66

1. Preparatory phase

1.1 Building connection: By involving Khlong Luang District Health Officer,
Khlong Seven healthcare workers, community leader, village health volunteers,
farmers and their families in the planning stages of the safety program, participation
was be encouraged by stakeholders and communities.

1.2 Community study: This process aimed to understand the baseline data of
the understand the baseline data of the community including characteristics of the
community, history, population structure, political, economics, community power,
social and culture characteristics, health status, the month, year schedule of Khlong
Seven Community.

1.3 Cross-sectional survey and situation analysis

The objective of cross-sectional survey was situation analysis related to health
safety and prevention from occupational agrochemical hazards among farmers in
Khlong Seven community. This initial stage of talking with the community was
focused on the issue of agrochemical safety and education. Questions to be addressed
included: Is this issue relevant to farmers? How important is this issue when
compared to other concerns the farmers may have? Other issues that should be
addressed in this early stage include the time, location, and format of the proposed
Safety Program.

2. Pre-implementation phase

In this phase, the subjects were recruited to participate in this study. Then, the
researchers and the stakeholders participated in preparing the participatory program

activities composed of: recruiting the participants, assessing the needs among the
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stakeholders, designing the format of participatory learning program, identifying the
responsible person for each activity, and preparing training materials and instruments.

2.1 Participants recruitment

Recruiting participants was one of the most difficult aspects of a project.
Farmers had limited free time and their work schedules might change with little
notice. It was important to adjust to the time demands of the participants by
presenting programs at their own work and housing sites whenever possible. The
village health volunteers meeting at Khlong Seven Health Center was set up. During
this meeting, the researchers informed the village health volunteers the details of
study program. Then, let them invite the farmers who needed like to participate in this
program by signing an informed consent form. Afterwards, the researcher selects the
subjects from the total of willing farmers by using random sampling. In control group
(Bueng Ka Sam sub-district, Nong Suae district), participants were recruited by using
the same method as the intervention group.

2.2 Implementation design

The meeting among stakeholders and Khlong Seven community
representatives were held and stakeholders to review materials, discuss tactics for
accomplishing the project goals, and generated new ideas. In this study, stakeholders
and the Khlong Seven community representatives included: Khlong Luang District
Health Officer; Khlong Seven primary health officers; and Khlong Seven community
leaders were performed. These stakeholders identified problems of farmer’s exposure
to agrochemicals as a significant health concern when the study was first proposed.
The research team presented study program planning to stakeholders. However, the

research team consulted the community members in Khlong Seven at every point in
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the community process. Contacts with the Khlong Seven community included formats
where discussion and questioning could occur. The implement design discussions
were performed in the the Khlong Seven primary health unit and the Khlong Seven
Meeting Center. It was anticipated that many times these discussions leaded to
increased interest in the project. Community leaders of Khlong Seven community
decided to become more involved, bringing their expertise as well as lending
legitimacy to the project.

2.3 Research assistant training

Before implementing the intervention, the research assistants were recruited
and conducted the trainer meeting for one week. The research assistants were the
Khlong Seven Primary Care Unit Healthcare Workers; Khlong Seven Health
volunteers. Training program for research assistant training included: introduction to
the scope and contents of research project/ice-breaking activity; introduction to
research assistant responsibility in research project (the responsible in each activity;
preparatory phase, pre-implementation phase and, implementation); agrochemical
safety education; how to assessment the households; role-playing for assessment the
households; assessment the household practice; the first home assessment practice;
review staff’s knowledge related to agrochemical safety and staff’s responsibility and;
the second home assessment practice. In order to control inter-rater reliability and the
standard of assessments during study period, however, before starting home
assessment and other assessments, the research assistants were practiced again (before

1 day).
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2.4 Preparation of materials and instruments

Materials and equipment for the training program were prepared including:
flip charts and posters, pocket guides, and contact lists papers, pens, pencils, and
game’s equipment, videos. The instruments used for data collection such as interview
form, training schedules, a camera, video recorder, notebook computer were prepared.

2.5 Pilot project

A pilot project was carried out in Bueng Ka Sam sub-district by using 30
purposive sampling subjects. The purpose of the pilot project was to try out the tools;
and to develop in-home assessments using a specially developed home checklist to
identify potential environmental, health and home safety hazards related to
agrochemical safety.

3. Quasi-experimental phase (Implementation and evaluation or
intervention phase)

This phase was a combination of 3 main steps including the first home
assessment; community-based participatory activities regarding agrochemical safety;
and the second home assessment. The details of activities mentioned in the

intervention part.

3.5 Intervention Model Contents
The contents of the intervention were divided into 3 steps including: the first
home assessment; community-based participation activities; and the second home

assessment.
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Step 1 The first home assessment

The first home assessment involved the identification of environmental
hazards in and around the homes, educating the farmers on agrochemical safety, and
other observed environmental health/home safety issues. During the first home
assessment, which usually lasted for one to two hours, the following activities had
been provided;

- Reading and explaining the consent form and obtain the client’s signature if
they agree to the home assessment.

- Administration the pre-test to the client.

- Providing education to the client on home safety, including agrochemical

safety.

The “In Home Pesticide Safety Assessment” was included questions on wide
range of environmental health topics relating to home safety. At the end of the first
assessment, “In Home Pesticide Safety Assessment” was placed in a prominent
position. The checklist provided local emergency numbers for the family’s
information and references.

Step 2 Community-based participation activities

The multi-approach model of intervention was developed to improve health
safety and prevention from occupational agrochemical hazards among farmers in the
study area. Community-based participatory action project was performed in Khlong
Seven Rangsit sub-district, Khlong Luang disdrict. Community-based participation
activities included: discussions on priority concerns related to agrochemical safety,
problem-based, hands-on discovery learning from the first home assessment.

Participating households also received individual assessments from the healthcare
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staff for assistance with safer storage of agrochemicals, and discussions of improved
hygienic practices, such as those associated with post-application wash-up and
separate laundering of contaminate clothing. Using popular education techniques such
a mixed media format was used, incorporating directed discussion, in-depth
interviews, focus group discussion, and role role-playing. These were included
agrochemical storage areas adjacent to housing, improper disposal of pesticide
containers near child play areas, and storage of soiled work clothes in living areas,
practice mapping their worksites and using problem-solving skills to remedy
problems (Wallerstein, 1993). Participants received additional copies of health
education brochures, VCD. Educational project staff members had to invest the time
to share their knowledge of the research and education process with the Khlong Seven
community members, as these same project staff members ask community members
to share their knowledge of the community, their experiences, and their beliefs. When
the Khlong Seven community members are involved with implementation of the
study, they become partners with the project staff and shared in the responsibility for
the results and ultimate effectiveness of the study.

The activities were provided during the intervention stage including the
Khlong Seven community key person in-depth interview and focus group discussion;
broad awareness-raising activities including: community fairs, weekly radio spots and
community participatory module activities 1-12 (created by the research team and
Khlong Seven community key persons) including: ice breaking activities, Introduction
to Agrochemicals, Health risks associated with agrochemicals, agrochemical safe

handling and use, safety and health in the use of agrochemicals, agrochemical
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poisoning and management, environmental concerns, agrochemical material
production, home agrochemical safety material production.

1) Activityl focused on flipchart production, home agrochemical safety and
material production.

2) Activity 2 focused on home agrochemical safety and material production.

3) Activity 3 focused on poster production and home agrochemical safety
material production.

4) Activity 4 focused on handout production and home agrochemical safety
material production.

Farmers often had difficulty getting time off from their work, so the schedule
for the agrochemical safety program was held during non-work hours. The best times
were generally weekends. Scheduling for meetings at Khlong Seven Rangsit Primary
Care Unit Health care workers; Khlong Seven Rangsit Health volunteers; Khlong
Seven Rangsit Sub-district leader (Kam-nan); Khlong Seven Rangsit Sub-district
Administrative Organization officers and village leaders (Moo 1-Moo 9) in Khlong
Seven Rangsit was also held during weekend.

The details of community-based participatory activities

Module 1: Introduction to Agrochemicals
Estimated time: 1:30 hours

Introduction to agrochemical concepts of focus, relevance, and control were
highlighted in each section. The outline presented here illustrates how a program
might be developed using a variety of educational materials and techniques. Use the
blank flip chart to record responses, themes and ideas that arise from the discussion

periods so that they can be referred to later in the session.
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1. Introduction: introduce the educator and let the farmer participants introduce
themselves. Describe the content of the occupational agrochemical health safety
program and lead a short introductory discussion with the group.
Question: Do you work with agrochemicals?
Guide line of the answers:
1) Can you tell me more about the agrochemical safety?
2) Please list the different types and quantities of agrochemicals you
use
3) Please list the names and addresses of the agricultural extension
workers and primary health-care worker of the area.
4) Please give the examples and addresses of any other persons or

organizations who can instruct you in the correct use

2. Discuss with the extension workers and community leaders how other users stock

and use agrochemicals.
Question 1: Do they use other methods to control pests?
Guide line of the answers:
1) Can you find ways of using a small quantity of agrochemicals?
2) Could you also decrease your stock of agrochemicals?

3) Less stock means less investment at one time. There is also less
chance of chemicals going to waste.
Question 2: Do you know anyone who was hurt or became sick working with
agrochemicals?

Guide line of answers: What happened?
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3. Fact Sheets: using the fact sheets or other visual aids, talk through the required
concepts of agrochemical safety. Rather than lecturing the workers, ask questions
such as “What do you in the pictures?”
4. Video: show the video, followed by a discussion the important points in video.
Discussion question:

1) What was the most interesting part of the case study in the video?

2) With which character could you identify?

3) What is the most important message of the video?

Module 2: Health risks associated with agrochemicals
Estimated time: 2:00 hours

Health risks associated with agrochemicals concepts of focus, relevance, and
control were highlighted in each section. The outline presented here illustrates how a
program might be developed using a variety of educational materials and techniques.
Use the blank flip chart to record responses, themes and ideas that arisen from the
discussion periods so that they could be referred to later in the session.

Module 3: Agrochemical Safe Handling and Use
Estimated time: 2:00 hours

Agrochemical safe handling and use concepts of focus, relevance, and control
were highlighted in each section. The outline presented here illustrates how a program
might be developed using a variety of educational materials and techniques. Use the
blank flip chart to record responses, themes and ideas that arise from the discussion

periods so that they could be referred to later in the session. The contents of this
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section focused on packaging, transportation, storage, dispensing, application, and
spillage.

Module 4: Safety and Health in the Use of Agrochemicals
Estimated time: 1:30 hours

Safety and health in the use of agrochemical concepts of focus, relevance, and

control were highlighted in each section.

This module concerned on the safety devices on the equipment that you use for
agrochemical spraying; basic rules of personal hygiene of agrochemical safety,
personal protective equipment,

Module 5: Agrochemical Poisoning and Management
Estimated time: 1:30 hours

Agrochemical poisoning and management concepts of focus, relevance, and
control are highlighted in each section. The outline presented here illustrates how a
program might be developed using a variety of educational materials and techniques.
Use the blank flip chart to record responses, themes and ideas that arise from the

discussion periods so that they can be referred to later in the session.

1. Discussion Issues involved fallen ill from working with agrochemicals;
agrochemical products that caused these illnesses, first aid for emergency
health effects from agrochemical hazards

Module 6-12: Agrochemical Safety Material Production

Estimated time: 2:00 hours per workshop

Introduction to Basic principles of good agrochemical safety material

production including: agrochemical safety VDO clip; agrochemical safety handout;
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agrochemical safety education brochures; flip charts, agrochemical safety online web
link; and agrochemical safety posters.

Brainstorming technique was used by farmer participants to bring out the ideas
of each individual and present them in an orderly fashion to the rest of the team. The
key ingredient was to provide an environment free of criticism for creative and
unrestricted exploration of options or solutions related to agrochemical safety. The
research team set a time limit for brainstorming related to agrochemical safety
material production, assigned a timekeeper and data recorder, and started the clock.
Pointing to each idea on the chart pack in turn, ask the participants whether they have
any questions about its meaning. The research team summarized and modified all
ideas. The summarized idea contents of agrochemical safety from Khlong Seven
Rangsit community were appeared in handout; education brochures; webpage and,;

posters and VDO.

Table 3.3 Time of the activities

Duration Activities

Meeting 1 Khlong Seven Rangsit Sub-district Administrative Organization
officer Khlong Seven Rangsit Primary Care Unit Health Care
Workers in-depth interview and focus group discussion

Meeting 2 Khlong Seven Village leaders (Moo 1-Moo 9) in-depth interview
and focus group discussion

Meeting 3 Ice breaking activities/Introduction to Agrochemicals
Meeting 4 Health risks associated with agrochemical

Meeting 5 Agrochemical Safe Handling and Use

Meeting 7 Agrochemical Poisoning and Management

Meeting 8 Environmental concerns, Scope of agrochemical safety

Meeting 9-12  Agrochemical Safety Material Production
Meeting 13 Evaluation and Conclusion study project
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Final material products from this phase included; case study of agrochemical
risk behavior video clip; agrochemical safety behavior booklets; agrochemical safety

flip charts; agrochemical safety posters; agrochemical safety online web link.
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Figure 3.4 Agrochemical safety guideline Booklets
The contents of the booklets involved and focused on basic guidelines for
protecting farmers from agrochemical harmful. These booklets were distributed to all
farmer participants. These were also provided in the Khlong Seven primary health
unit and the Khlong Seven sub-district administrative organization. The contents in
the booklets used language was easy to understand. The drawing pictures in the

booklets come up with the Khlong Seven community participant’s ideas.
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Figure 3.5 Case study of agrochemical risk behavior video

The scope of this video involved the risk behaviors during spraying pesticides:
nozzle was clogged while the farmer spraying agrochemicals. In the Video showed
the acute health effect caused from pesticide exposure. The actors were farmer

participants in the Khlong Seven community. This video has been uploaded to the
Khlong Seven sub-district administrative organization (http://www.klong7.go.th/) and
the Youtube website (http://www.youtube.com/watch?v=eg4dSGJUQGA). This video

was developed by the Khlong Seven community ideas.

Figure 3.6 Flip charts


http://www.klong7.go.th/
http://www.youtube.com/watch?v=eg4dSGJuQGA
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Agrochemical flip charts focused on basic guidelines for protecting farmers from
agrochemical harmful. These were provided in the Khlong Seven primary health unit

and the Khlong Seven sub-district administrative organization.
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Figure 3.7 The Khlong Seven community agrochemical safety web links
The Khlong Seven community agrochemical safety web link has been
provided in the Khlong Seven sub-district administrative organization. The web links

presented as follow:

1) http://www.klong7.go.th/default.php?modules=news&data=detail&Id=22
2) http://www.klong7.go.th/default.php?modules=fckeditor&fck_id=18&vie
w_id=97&orderby=1

3) http://www.klong7.go.th/default.php?modules=activity&data=list


http://www.klong7.go.th/default.php?modules=news&data=detail&Id=22
http://www.klong7.go.th/default.php?modules=fckeditor&fck_id=18&view_id=97&orderby=1
http://www.klong7.go.th/default.php?modules=fckeditor&fck_id=18&view_id=97&orderby=1
http://www.klong7.go.th/default.php?modules=activity&data=list
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Figure 3.7 Agrochemical safety behavior guideline posters
Agrochemical safety behavior Posters focused on basic guidelines for protecting
farmers from agrochemical harmful. These were provided in the Khlong Seven

primary health unit and the Khlong Seven sub-district administrative organization.
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Step 3 The second home assessment
The second home assessment involved the observation of the farmer’s
behavior changes towards their ability to reduce the risk of agrochemical exposures
within their home. The second home assessment was done by the researcher and
healthcare staffs at least 6 months after the initial assessment and lasted one to one
and a half hours. The research team conducted a visual observation of the home for
any changes the client might have made, based on the recommendations suggested to
improve home safety during the first home assessment. This information was noted on
the original Home Assessment. In addition, the healthcare staffs administered the
post-test to the client during the second home assessment, discuss problem solving in
which the healthcare staffs had engaged, and agrochemical safety and other health
related issues that had arisen. Research team also provided additional printed

materials as necessary.

3.6 Measurement tools

Content validity and reliability of questionnaire were verified by 5 specialists
and experts on environmental health, community health, behavior and social sciences.
Then, questionnaire was adjusted after getting the recommendations from the experts.
A pilot project was carried out in Bueng Ka Sam community by using 30 purposive
sampling subjects. They were tested prior to the research performed. Then the
questionnaires were verified concerning reliability using coefficient alpha of
Cronbach. After that, the questionnaires were adjusted appropriately. The Cronbach’s

alpha coefficients of health beliefs, behaviors, home assessment on agrochemical use,
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and spider-gram community participation questionnaires were 0.76, 0.81 and 0.62
respectively.

The research instruments included knowledge on agrochemical use
questionnaire, health belief on agrochemical use questionnaire, agrochemical use
behavior questionnaire, home's pesticide safety assessment, spider-gram of
community participation, and qualitative questionnaire. The measurement tools were
separated to 7 sections including;

1. Interview form of survey general data which included socio-demographic
information: age, education, marital status, religious, occupation, income, years have
you used pesticides, years working in farming and medical history (Appendix F, part 1).

2. Questionnaire of knowledge on occupational agrochemical safety, which
the contents of questionnaire included: knowledge and understanding before,
meanwhile, after handling agrochemicals; proper storage of agrochemicals; and
environment and agrochemical effects (Appendix F, part 2).

3. Questionnaire of health belief on agrochemical safety. The contents of
questionnaire included: perception toward susceptibility, severity, benefits of
agrochemical safety and barriers to improving agrochemical safety (Appendix F, part 3).

4. Questionnaire of behaviors regarding on agrochemical safety. The contents
of questionnaire related an environmental, health and protective behavior issues
(Appendix F, part 4).

5. Spider-gram questionnaire of community-based participation included
measuring community participation focused on need assessments, leadership, resource
mobilization, organizational factors, and community management regarding

agrochemical safety behaviors (Appendix F, part 5).
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6. In home pesticide safety assessment involved the identification of pesticide
safety behaviors in and around their home (Appendix F, part 6).

7. Qualitative interview guidelines included: observation guideline, in-depth
interview guideline, and focus group discussion guideline. Qualitative interview
guidelines explored: agrochemical use in the Khlong Seven community;
environmental health risks regarding agrochemical exposure and; recommendations
for establishing a rice farmer guideline for improving pesticide safety in Khlong
Seven community (Appendix G).

The effectiveness of the intervention program was monitored by the changes
of mean scores of knowledge, belief, behavior, assessment of the home’s pesticide
safety, and spider-gram of community participation regarding agrochemical safety
behaviors.

Section 1 knowledge on agrochemical safety

The knowledge on agrochemical use questionnaire consisted of basic
knowledge of agrochemical safety behaviors. All of 22 questions in this part were 4
multiple-choice answers. The examples of the questions were: How are you exposed
from agrochemicals especially pesticides? What is the dangerous of agrochemical
especially pesticides? What are the most important points to consider when choosing
agrochemicals? What should you do, if the nozzle is clogged while you are spraying
agrochemical especially pesticide? How should you have the method to get rid of
agrochemical containers?

All of 22 questions were 4 multiple-choice answers scored as follow;

Correct answer obtaining 1 score

Incorrect answer obtaining 0 score
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Missing answer obtaining 0 score

Possible scores were ranged between 0-22 score. Scores of knowledge were
classified into 3 groups by using Bloom’s Theory (Bloom et al., 1956). The scores
were sum up. Then, they were classified by percentage, < 60.00 % was low
level, >60.00 % - 80.00 % moderate, and > 80.00 % high level as follow.

Score Level
0-13 Low
14-17 Moderate
18-22 High

Section 2 Belief on agrochemical scores

The health belief on agrochemical use questionnaire was divided into 4
sections including perceived susceptibility, severity, benefits, and barriers to using
agrochemicals. The questions were both positive and negative (22 questions). Each
question was scored on a five-point Likert’s scale, ranging from strongly agree, agree,
uncertain, disagree, and strongly disagree. The examples of health beliefs on
agrochemical use were: Long term exposure to agrochemical especially pesticide can
affect the nervous system; Used pesticide containers can be washed and reused for
cooking; The person who is allergic to agrochemical may have potentially dangerous
complication of other diseases more easily; For your safety, you should always read
agrochemical instructions before using; To reduce the risk of exposure from
agrochemical especially pesticides, you should spray the same direction with the
wind; Providing complete personal protective equipments such as hat, gloves, boots,
mask, etc. to protect the danger should be set but it is trouble. So it is rarely used.

Strongly agree meant the farmers thought that the message was correspond
with his feeling, opinion or belief following his perception most.

Agree meant the farmers thought that the message was correspond with his
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feeling, opinion or belief following his perception.

Neutral meant the farmers were uncertain with the message in that sentence
which was corresponding against to his feeling, opinion or belief with perception.

Disagree meant the farmers thought the message opposes his feeling, opinion
or belief with perception.

Strongly disagree meant the farmers thought the message opposes all of his
feeling, opinion or belief with perception

The farmers could choose one choice and the criterion of the measurement

present as follow:

Positive statements Negative statements
Strongly agree 5 scores 1 score
Agree 4 scores 2 scores
Neutral 3 scores 3 scores
Disagree 2 scores 4 scores
Strongly disagree 1 score 5 scores

A scoring criteria and evaluation standard total score were classified and

apply into three categories as follow (Seri, 1993):

Negative belief: Score = 0.00-59.99%
Neutral belief: Score = 60.00-79.99%
Positive belief: Score = 80.00-100%

2.1) Possible scores of perceived susceptibility to agrochemical hazards were
ranged between 0-35 score.
Negative belief: Score = 0.00 - 20.99 (0-59.99%)

Neutral belief: Score = 21.00 - 27.99 (60-79.99%)



86
Positive belief: Score = 28.0 - 35.0 (80-100%)
2.2) Possible scores of perceived severity to agrochemical hazards were

ranged between 0-20 scores.

Negative belief : Score = 0.00-12.99 (0-59.99%)
Neutral belief : Score = 12.00-15.99 (60-79.99%)
Positive belief : Score = 16.00-20.00 (80-100%)

2.3) Possible scores of perceived barriers for improving agrochemical safety

were ranged between 0-25 scores.

Negative belief : Score = 0.00-14.99 (0-59.99%)
Neutral belief : Score = 15.60-19.99 (60-79.99%)
Positive belief : Score = 20.00-25.00 (80-100%)

2.4) Possible scores of perceived benefit of agrochemical safety were ranged

between 0-25 scores.

Negative belief: Score = 0.00-14.99 (0-59.99%)
Neutral belief: Score = 15.60-19.99 (60-79.99%)
Positive belief: Score = 20.00-25.00 (80-100%)

2.5) Possible score of total belief on agrochemical safety were ranged between
0-105 scores.
Negative belief: Score = 0-62.99 (0-59.99%)
Neutral belief: Score = 63.00-83.99 (60-79.99%)

Positive belief: Score = 84.00-105.00 (80-100%)
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Section 3 Behavior on agrochemical safety scores

The agrochemical use behavior questionnaire comprised 20 questions,
specifically, self-care practice in personal health and questions concerning self-care
practices (before, meanwhile and after handling agrochemicals). The farmers had to
choose one answer from each question on a four-point, Likert’s scale which included
always done, often done, sometimes done, and never done. The examples of
agrochemical use behaviors were: Check the tools and equipment before working;
Use an expired agrochemical; Leave the food near/in the spraying area; Breath test to
check whether the agrochemical is real or fake; Throw out the empty or expired
containers in normal trash; Store agrochemicals in a locked area.

Always done: farmers perform the dangerous protection activities from
agrochemicals every time when they work with agrochemicals;

Often done: farmers almost perform the dangerous protection activities from
agrochemicals when they work with agrochemicals or the time of doing activities are
between 5-9 times from 10 times of using agrochemicals;

Sometimes done: farmers sometimes perform the dangerous protection
activities from agrochemicals when their work related agrochemicals or the time
amount of doing activity are not over 4 from 10 times of for using agrochemicals;

Never done: farmers never perform the dangerous activities related to
agrochemical exposure

All individual points were sum up for a total score, means and standard
deviations were calculated. Possible scores were ranged between 0.00-60.00 score.
Scores of behavior regarding agrochemical exposure classified into 3 groups by using
Bloom’s Theory (Bloom et al., 1956). The scores were sum up. Then, they were

classified by percentage, < 60.00 % was low level, >60.00 % - 80.00 % moderate,
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and > 80.00 % high level. The farmers could choose one choice and the criterion of
the measurement was as follow:

Positive statements Negative statements

Always done 4 scores 1 scores
Often done 3 scores 2 scores
Sometime done 2 scores 3 scores
Never done 1 score 4 scores

Section 4 home pesticide safety assessment scores

The home pesticide safety assessment involved the identification of
agrochemical safety behaviors in and around their home. The answers of 12 questions
were “yes” or “no”. The examples were: Leave agrochemicals in the bathroom; Leave
agrochemicals in the bathroom; Leave agrochemicals in the kitchen room; Store
agrochemicals in a safety and locked room; Provide hazardous trash and general trash;
Provide the call numbers of hospitals, health centers, toxicological centers (in case of
an emergency from agrochemical hazardous).

The total number of question in this section was 12 questions. The answers

of each question were “yes” or “no”. The answers were scored as follow;

“Yes” answer obtaining 1 score
“No” answer obtaining 0 score
Missing answer obtaining 0 score

Possible scores were ranged between 0.00-12.00 score. Scores of home
pesticide safety assessment were classified into 3 groups by using Bloom’s Theory
(Bloom et al., 1956). The scores were sum up. Then, they were classified by
percentage, < 60 % was low level, >60.00 % - 80.00 % moderate, and > 80.00 % high

level as follow.



Score Level
0.00 - 7.199 Low
7.20-9.59 Moderate
9.60 - 12.00 High
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Section 6 Community participation regarding agrochemical safety scores

Community participation involved measuring community participation related

to needs assessment, leadership, resource mobilization, organizational factors, and

management. The total number of question in this section was 8 questions. Ranking

scale for measuring community participation in five process dimensions was

presented in table 3.7 (Rifkin, et al, 1988).

Table 3.4 Ranking scale for measuring

dimensions (Rifkin SB, et al, 1988)

community participation in five process

Score Minimal Restricted Fair Open Maximal
(score = 1) (score = 2) (score = 3) (score=4) | (score =5)
imension
Community- No collaboration There issome | Community- | Community-based
based among community- | collaborating based leadership
leadership based leadership community- leadership represents the
represents only | for community based represents variety of
o the wealthy health; A health leadership different interests in the
% minority and leader! Worker functioning groups in the | community and
% acts only in appointed by under an community, | has
< their interest outside expert outside expert | is active and | ownership/control
- works independent | - appointed takes of community
of social interest health initiative in health activities
groups leader/worker | community
health

activities
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Table 3.3 Ranking scale for measuring community participation in five process

dimensions (Rifkin, et al, 1988)

Score Minimal Restricted Fair Open Maximal
(score =1) (score = 2) (score = 3) (score =4) (score =5)
imension
Outside expert Outside expert Outside expert Existing Existing community
does not use a imposes a imposes a community organizations,
5 community- community-based community- organizations representing a broad
=] based organization or based actively constituency,
_S organization, or committee, but this organization, but | cooperate in incorporate or create
% imposes one for | organization develops | this organization | community their own
> project, which some activities becomes fully health activities | mechanisms for
@) then remains active introducing
inactive community health
activities.
Outside expert | Outside expert Community- Community- Community
§ solely projects | viewpoint based based members involved
= possible dominates but leadership leadership is in research and
g problems or community assessment of | actively analysis of needs
a conducts interests are community involved in under active
S survey considered, often views and seeking out community-based
3 through input of needs community leadership direction
= community-based | dominates members'
leadership viewpoints
Activities An outside expert | Community- | Community- | The activities and
induced by — appointed based based supervision of the
- outside health leadership leadership is | activities are the
c 5 oy ey
T expert. Only | leader/worker involved to self-managed | responsibility of
%’, outside expert | manages some extent in | and involved | the community-
© conducts independently, management | in supervisor | based leadership
g supervision of | under supervision | of activities of activities
activities of outside expert | but without
control of
activities
Token amount | Mechanism Continuing Continuing Considerable
contributed by | established for contribution contribution resources
= community. resource of local of local contributed by
= Community- | generation, but resources, but | resources, and | community or
N based community-based | no or limited | community- | obtained
% leadership leadership has no | community- based otherwise by
= does not control over use based leadership community-based
@ decide on any | of resources leadership controls use leadership.
5 resources control of of funds Community-
§ allocation resources based leadership
ad allocates
available

resources
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6.1) Possible scores of need assessments were ranged between 0-15 score.
Scores of needs assessments were classified into 3 groups by using Bloom’s Theory
(Bloom et al., 1956). The scores were sum up. Then, they were classified by
percentage, < 60 % was low level, >60 % - 80 % moderate, and > 80 % high level as

follow.
Score Level
0.00-8.99 Low
9.00-11.99 Moderate
12.00 - 15.00 High

6.2) Possible scores of leadership participation were ranged between 0-10
score. Scores of leadership participation were classified into 3 groups by using
Bloom’s Theory (Bloom et al., 1956). The scores were sum up. Then, they were
classified by percentage, < 60 % was low level, >60 % - 80 % moderate, and > 80 %

high level as follow.

Score Level
0.00-5.99 Low
6.00 - 7.99 Moderate
8.00 - 10.00 High

6.3) Possible scores of resource mobilization were ranged between 0-5 score.
Scores of resource mobilization were classified into 3 groups by using Bloom’s
Theory (Bloom et al., 1956). The scores were sum up. Then, they were classified by

percentage, < 60 % was low level, >60 % - 80 % moderate, and > 80 % high level as

follow.
Score Level
0.00-2.99 Low
3.00-3.99 Moderate
4.00-5.00 High

6.4) Possible scores of organization participation were ranged between 0-10

score. Scores of organization participation were classified into 3 groups by using
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Bloom’s Theory (Bloom et al., 1956). The scores were classified by percentage, <

60 % was low level, >60 % - 80 % moderate, and > 80 % high level as follow.

Score Level
0.00 -5.99 Low
6.00 - 7.99 Moderate
8.00 - 10.00 High

6.5) Possible scores of Management were ranged between 0-5 score. Scores of
Management were classified into 3 groups by using Bloom’s Theory (Bloom et al.,
1956). The scores were classified by percentage, < 60 % was low level, >60 % - 80 %

moderate, and > 80 % high level as follow.

Score Level
0.00 -2.99 Low
3.00 -3.99 Moderate
4.00 - 5.00 High

Section 7 Focus group discussion guideline

Focus group discussion guideline explored: agrochemical use in the Khlong
Seven community; environmental health risks regarding agrochemical exposure and;
recommendations for establishing a rice farmer guideline for improving pesticide
safety in Khlong Seven community. The examples of focus group discussion
guidelines were: What belief systems influence the farmers’ perceived risk of
agrochemical exposure? What are farmer’s beliefs regarding the severity,
susceptibility, barriers and benefits of agrochemical exposure? What observed work-
related and socio-cultural factors modify agrochemical exposure risks? What are the
needs of farmers to improve agrochemical safety in the Khlong Seven community?
What are recommendations for establishing a rice farmer guideline for improving

agrochemical safety in Khlong Seven?
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3.7 Data collection

Data collection from the rice farmers was completed by incorporating a
mixed-method of quantitative and qualitative research methods.

The qualitative part (community-based ethnography part) includes open-ended
interviews, focus group discussion and observation. An open-ended interview
schedule was used to guide the interviews and focus group discussions. The
interviews and focus group discussions were performed by research team who were
trained in interviewing techniques and briefed on the interview and discussion topics.
The research team members included professors of public health and health sciences,
medical doctor and healthcare workers, nurses, healthcare volunteers who had worked
and lived in the study area over the study period. The researchers had worked in the
health science research unit for many years. We were given instructions in listening
skills and took part in role-playing exercises, being flexible when necessary,
accepting all ideas and opinions as valid, understanding, being non-judgmental, and
sensitive to individuals who did not want to reveal information. Semi-structured, and
unstructured, open-ended interviews were performed in the farmer participants’ own
homes and their work sites. Unstructured interviews, informal discussions were used
to gain rapport with the participants. In semi-structured interviewing, an interview
guide of questions was used. Questions focused on belief and behavior of
agrochemicals, beliefs regarding health risks associated with agrochemical exposure,
safety practices in the work site, safety practices at home, and beliefs about work-
related conditions that contribute to agrochemical exposure. Semi-structured
interviews were audio recorded, and a unique identifier was recorded in place of the

participant’s name. All interviews were lasted between 1 and 2 hours, the average
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been 1.5 hours. Focus group discussions and in-depth interviews were done in a
private and quiet place such as a primary health care unit and the Khlong Seven
community leader’s office. Observational data was collected by working alongside
farmers in their rice farms and in their homes in the Khlong Seven community. We
took field notes on what we saw, heard, and experienced. For examples, we took notes
on the configuration of work groups, what work was performed and by whom, the
types of agrochemical exposure and the protection the farmers used. The research
team also recorded observational data on the conditions inside farmers’ homes, their
work sites and decontamination activities such as taking showers, hand washing and
changing work clothes.

Quantitative data included background data and general data of health risk

Knowledge, belief and behavior were collected by face to face interview with
questionnaires. Observation environment of workplace and characteristic of work

activities by observation form and the component of agrochemical risk behaviors.

3.8 Data analysis

1.Descriptive statistics including frequencies and percentages were used for
demographic and occupational data. Mean and Standard deviation were used for
scoring, knowledge, belief and behavior changes related to occupational agrochemical
safety.

2. Chi-square, t-test, and paired-t test were used to evaluate differences of
characteristics between experimental and control groups and to evaluate changes of

participant’s knowledge, belief, and behavior.



95

3. P of 95% confidence was 0.05 and analysis was be performed by SPSS 17
for windows.

4. Content analysis was used for the qualitative data. Qualitative data were
analyzed by systematically organizing and interpreting information using categories,
themes and motifs that identify patterns and relationships. We identified patterns and
relationships on which to base on analysis of the findings. The data obtained were
transcribed and crosschecked with respondents before analyzing. This approach
strengthened the text-analysis process, allowing the data to be reviewed with greater
familiarity and within the context in which it was collected. The codes from all of the
interviews were then grouped into categories by similarity, and the transcripts were
recoded using the unified, grouped set of codes based on the code categories.
Researcher then reviewed sentences, phrases, and paragraphs surrounding coded text,
in conjunction with memos and field notes, to identify common themes emerging
from the data. The research team then met to review all the themes that were
identified. If there was disagreement about a theme or key words, the items were
discussed until consensuses were reached. To maintain the richness of the information
obtained during the interviews we extracted exemplars to illustrate key themes. In a
study such as this it is customary to present direct quotes from participants to illustrate
their specific views. Quotes representing prevailing interpretations, views, and themes
were given. Where divergent opinions were expressed, they were noted in the text.
We then reviewed the interview transcripts, debriefing summaries, and detailed field
notes in their entirety. Finally, we selected narratives that portrayed each theme for

inclusion here in order to give voice to the farmer participants’ stories. To develop a
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category system, the content of the transcripts was analyzed to identify common

themes and points for further discussion.

3.9 Ethical consideration

The study protocol was approved according to Chulalongkorn University
Ethics Committee review guidelines for the protection of human subjects (Protocol
N0.041.2/53). Information collected was kept confidential by using numbers and
codes. Furthermore, written informed consent was obtained from the farmer

participants prior to conducting any study-related procedures (Appendix A-E).



CHAPTER IV
RESULTS

The research results are presented as three parts: a cross-sectional study and a

quasi-experimental phase evaluation.

4.1 Phase 1: Cross-sectional study

4.1.1 Personal characteristic of the participants in phase 1 (482 rice farmer
participant)

A majority of the farmer participants (54.36 %) were male. The average age of the

individuals was 46.53 years and 41.08 % were between from 41 to 50 years old. Most of
them (58.78%) were married. Most were primary school educated (45.44%). Most of them
(90%) stated that they were involved in pesticide spraying during their work sites, more
than half of been working with having worked with pesticides for over 10 years. Most of
them (51.42%) rented the farms where they worked. Some of them owned the land for
farming, and the others rented for working. Most of them had been involved in agricultural
labor for 30.53 years (Table 4.1). The majority of the samples sprayed pesticides four times
(48.62%) per month, followed by three times, twice, and once per month (35.97%, 12.15%,

and 3.26%, respectively).
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Table 4.1 Demographic and socio-economic characteristics of the rice farmer participants

Characteristics (n = 482) (TEtZTEZEZ) Pert(:g/: )t age
Gender
Male 262 54.36
Female 220 45.64
Age (Years)
<30 34 7.05
31-40 79 16.39
41-50 198 41.08
51-60 171 35.48
> 60 0 0.00
Mean + SD =46.53 +11.19
Range =21-60
Marital Status
Single 112 23.24
Married 283 58.71
Widow 50 10.37
Divorced 37 7.68
Education
Uneducated - 0.00
Primary school 219 45.44
Secondary school 208 43.15
Under Bachelor degree 48 9.96

Bachelor degree & higher 7 1.45
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Table 4.1 Demographic and socio-economic characteristics of the rice farmer participants

(con’t)
Characteristics (n = 482) (TEtZTEZEZ) Pert(:g/: )t age

Income (Bath/Month)
< 3500 32 6.64
> 3,500 — 5,000 54 11.20
> 5,000 - 10,000 301 62.45
> 10,000-20,000 85 17.63
> 20,000 10 2.07

Mean +SD = 6,988.35+3,511.10 baht

Duration in agriculture occupation
Mean + SD = 30.53 + 11.19 years
Range = 1- 55 years

Type of ownership
owner 148 30.71
renter 248 51.45
Owner and renter 47 17.84

Major factors of health risk behaviors related to pesticide exposure in the Khlong
Seven community caused from the misuse of pesticides including erroneous beliefs of
farmers about pesticide toxicity, lack of attention to safety precautions, environmental
hazards, and information about first aid and antidotes given by the label, the use of faulty
spraying equipment or lack of proper maintenance of spraying equipment, and protective
gear and appropriate clothing during handling of pesticides. More than half of the farmer
participants applied higher than recommended concentrations and did not pay any or very

little attention to labels on the chemicals and protective clothing instructions. The farmers
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breathed air containing pesticides as a vapor or aerosol during spraying. They sprayed with
another person working close by and would be carried by the wind. Drinking water was
often left on their work site which was often very close to spraying area. They directly
handled pesticides with their hands. The pesticides were also exposed to their eyes because
of improper personal protection such as visors or splash proof goggles. They poured
pesticide directly into a spray tank without rubber gloves. Another problem was they often
stored the pesticide equipment in their houses, not in a locked storage area. This storage
was often close to other household activities and where the children were able to access the
storage area. The major sources of waste chemicals and solid wastes were through
contamination including defective and expired bottles and pesticide’s containers. The waste
chemical drums and different contaminated solid waste were not placed on impervious
floors. This had the potential to cause contamination of soil, groundwater, cannels, and
reservoirs from the leakage and spillage. In most cases, the farmers disposed the empty
pesticide containers within the farm (89.94%) by selling, leaving it in the field, or
reutilization for other purposes (e.g., for food and water storage). On some farms, the
empty containers were taken to the local waste containers or to a pesticide container
disposal facility. Most of the farmers reported working 8-10 hours a day during the
growing season, with pesticide application occurring for 3-8 days each month. Almost all
farmers (66.67%) had an area outside the farmhouse for storage of the pesticide products,

while the rest reported storing these products inside their houses.
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Figure 4.1 Risk behaviors regarding agrochemical exposure (Photo by Buppha, 2010)
Acute pesticide poisoning symptoms mostly found in the Khlong Seven community
included nausea, vomiting, dizziness, skin irritation, skin rash, nasal irritation, weakness

and eye irritation, headache, fainting and fatigue.

Figure 4.2 Farmer got an acute health effects (abdominal pain, dizziness) which

caused by organophosphate exposure during spraying pesticide (Photo by Buppha, 2010).
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Most of the farmers reported using pesticide products containing the
organophosphate pesticide as active ingredient. The next most frequently used active
ingredient was carbamate. Among the herbicides, glyphosate was most frequently
mentioned. The most popular brand name of pesticide in the Khlong Seven community was
“Abamectin”. Abamectin is dominant insecticide that rice farmers use in Thaiand. It has
high toxicity to some insects such as bees and hymenopteran parasitoids. Abamectin
attacks the nerve system of insects and mites, causing paralysis within hours. In addition,
there were two local agrochemical shops in Khlong Seven community. The big
agrochemical shops were located at Village 9. Additionally, another place was located at

Village 2.

Pesticides

1. OPs . 5 Y
(chlorpyrifos, malathiont:;ﬂ bt ==
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2. Carbamate \E W

3. 0Cs

4. Pyrethroids/others

Figure 4.3 Examples of pesticides found in the Khlong Seven community
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There were four categories of pesticides found in the Khlong Seven community.

Organophosphate, cabamates, organochlorines, and Pyrethroids/others had been revealed in

the study area.

Table 4.2 Level of health beliefs scores regarding agrochemical exposure (482 rice farmer

participants)

Health beliefs (total score = 5) Mean SD
1. Perceived susceptibility to agrochemical hazards 3.88 0.77
2. Perceived seriousness or severity of agrochemical hazards 4.35 0.38
3. Perceived the protective barriers for improving
3.29 0.36
agrochemical safety.
4. Perceived benefits of agrochemical safety 3.31 0.31
Total health belief 3.62 0.26

Farmers had a neutral level of total belief regarding agrochemical use. The level of

total average health belief regarding agrochemical exposure was 3.62. They had neutral

levels of perceived susceptibility to agrochemical hazards, perceived the protective barriers

for improving agrochemical safety, and perceived benefits of agrochemical safety. The

belief concerning the perceived of severity of agrochemicals was high (positive belief)

(Table 4.2 and figure 4.4).
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Figure 4.4 Level of health beliefs regarding agrochemical exposure

Table 4.3 Level of behavior scores regarding agrochemical exposure (482 rice farmer

participants)

Agrochemical use behaviors (total score = 4) Mean SD
1. Healthy Personal care 3.12 0.71
2. Using personal protective Equipment 2.39 0.48

Total behavior 2.77 0.52

They had a moderate level of total behavior regarding agrochemical safety and a
moderate level of healthy personal care behavior. The score of total behavior regarding

agrochemical safety was 2.77. The level of use of personal protective equipment was low.
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Figure 4.5 Level of behaviors regarding agrochemical uses

Table 4.4 Multiple regression analysis regarding to agrochemical use behavior and health

beliefs
Factors B SD Beta T Sig.
Constant 1.89 .313 6.05  .000
Perceived severity to agrochemical hazards 398 .024 595 16.29 .001*
Perceived susceptibility of agrochemical hazards -015 .049 -011 -307 .759

Perceived the protective barriers of improving

agrochemical safety

-165 .055 -116 -2.98  .053

Perceived benefits of agrochemical safety -018 .054 -013 -338 .735

** Significant level at 0.05

However, their behaviors regarding agrochemical safety, especially related to the

use of proper personal protective equipment, were at a remarkably low level. Multiple

regression analysis regarding to agrochemical use behavior and health beliefs showed that

high perceived severity of agrochemical hazards was also correspondingly high (p<0.05)

(Table 4.4).
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The potential agrochemical exposure especially pesticide exposure pathways among
the rice Khlong Seven community included: (1) take-home agrochemicals resulting from
pesticide residues on clothing, skin, and boots that accumulated as farmers were working in
fields; (2) ingestion from food intake that might contain pesticide residues in foods such as
fruit, vegetables or drinking water; (3) environment causes, especially if the family home
was close to the farms caused by agrochemical spray or spray drift; (4) a major concern
was the farmers’ unsafe methods of mixing, loading and applying the pesticides. Health
risk behaviors regarding agrochemical exposure especially pesticide exposure in the
Khlong Seven community mainly caused from the misuse of pesticides including erroneous
beliefs of farmers on pesticide toxicity, lack of attention to safety precautions,
environmental hazards, and information about first aid and antidotes given by the label, the
use of faulty spraying equipment or lack of proper maintenance of spraying equipment, and
protective gear and appropriate clothing during handling of pesticides. The farmers
breathed air containing pesticides as a vapor or aerosol during spraying. Sometimes they
sprayed with another person working close by and would become from the spray carried on
the wind. Drinking water was often left on their work site which was often very close to
spraying area. They directly handled pesticides with their hands and the pesticides were
also exposed to their eyes because of improper personal protection such as visors or splash
proof goggles. They poured pesticide directly into a spray tank (without rubber
gloves).They often stored the pesticide equipments in their houses, where the children were
able to access the storage area. They often stored the pesticide equipment in their houses, in
an unlocked storage area. This storage was often close to other household activities and

where the children were able to access. The major sources of waste chemicals and solid
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wastes were through contamination including defective and expired bottles and pesticide’s
containers. The waste chemical drums and different contaminated solid waste were not
placed on impervious floors. Acute pesticide poisoning symptoms were mostly found in the
Khlong Seven community and included nausea, vomiting, dizziness, skin irritation, skin
rash, nasal irritation, weakness and eye irritation, headache, fainting and fatigue. One rice
farmer participant who was a middle age man reported that, “I think there is much more
awareness of pesticides now than there had been over 30 years ago”. They agreed that
pesticides helped protect crops but resulted in ill effects for farmers. Although, many
farmers knew that regulations existed to protect them from pesticide exposure more than
80% said there was little to no enforcement of the regulations. Regarding protective
clothing, the response by one farmer exemplified the view expressed by many other
farmers: “personal protective equipments, which were supposed to be worn in some job

capacities were hot and uncomfortable and were rarely provided”.

4.2 Phase 2 Quasi-experimental study (Implementation and evaluation phase)

The baseline comparisons of the demographic characteristics between study and
control groups were not significantly different (p>0.05). The majority of the farmer
participants (54.5%) were male. The average age of the individuals was 49.91 years old.
The age range of the sample was 22-60 years. Most of them (72.30%) were married. Most
were primary school educated (55.4%). Average income was 6,702.97 baht per month.
Most of them (66.30%) rented the farms where they worked. Some of them (23.2%) owned
the land for farming, and the others rented and owned the farm for working. Most of them

had been involved in agricultural labor for an average of 20.48 years (Table 4.5).
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Table 4.5 Demographic and socio-economic characteristics of the rice farmer participants

in study and control groups

Characteristic Total (n =101) Study (n =50) Control (n =51) P-
value
N % n % n %
Gender
Male 55 54.50 27 54.0 28 549  0.543
Female 46 45.50 23 46.0 23 45.1
Age (Year) Mean +S.D. 44.91+10.29 44.86 +10.39 44.96+10.31 0.960
Marital status
Single 7 6.9 6 12 1 2
Married 73 72.3 36 72.0 37 725
Widow 11 10.9 6.0 8 15.7 o476
Divorce 7 6.9 4 8.0 3 5.9
Separate 3 3.0 1 2.0 2 3.9
Education
Uneducated 0 0 0 0 0 0
Primary school 56 55.4 31 62 26 51
2" school (Gr7-9) 11 10.9 2 4 8 15.7
2" school (Gr10-12) 20 19.8 10 20 10 19.6 0.545
Certificate 8 7.9 4 8 4 7.8
Bachelor degree 4 4.0 2 4 2 3.9
Others 2 2 1 2 1 2.0
Income (Baht)
Mean + S.D. 6,702.97+2,099.02 6,830.00+2,406.64 6,578.43+1,761.74 0.550
Median 6,000 6,000 6,000
Type of ownership
Renter 63 66.3 31 70.5 32 62.7
Renter and owner 10 10.5 2 4.5 8 15.7 0.210
Owner 22 23.2 11 25 11 21.6
Missing data 6 6
Duration in agriculture 20.48+13.19 20.38+13.29 20.58+13.22
occupation (year) 0.943

Mean+SD
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Rice farming was a primary occupation in Khlong Seven community. In farming
season, most of them spent 10-12 hours a day during the day time in the field seven days a
week. They also worked in the field all day in different seasons of farming. In addition,
they worked as labors in the factories in Pathumthani provice or Bangkok during no
farming seasons. Agrochemical Backpack sprayer was the most application method in

Khlong Seven community.

Total Study Control

Figure 4.6 Comparison of the sex between study and control groups

The baseline comparison of the sex between study and control groups were not
significantly different (p = 0.54). The majority of the farmer participants (54.5%) were
male. Where, 45.5% of farmer participants in study group were female, 54.5 % of them

were male. In control group, 45.1% of them were female, 54.9% of them were male.

(Years)
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Figure 4.7 Comparison of the average age between study and control groups
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The baseline comparison of the average age of the individuals between study and
control groups were not significantly different (p = 0.96). The average age of the
individuals was 49.91 years old. The average age of them in study group was 44.86 years

old, as well as 44.96 years old in control group.
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Figure 4.8 Comparison of the marital status between study and control groups

The baseline comparison of the marital status of the individuals between study and
control groups were not significantly different (p = 0.176). Most of them (72.30%) were
married. In study group, 72.00 % of them were married, 12.00% of them were single,
2.00% of them were separated, 8% of them were divorce, 6 % of them were widow. In
control group, 72.5 % of them were married, 2.00% of them were single, 3.90% of them

were separated, 5.90% of them were divorce, 15.70% of them were widow.
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Figure 4.9 Comparison of the highest education between study and control groups

The baseline comparison of the highest education of the individuals between study
and control groups were not significantly different (p = 0.545). Most of them were primary
school educated (55.4%). In study group, 62.00 % of them were primary school educated,
4.00% of them were secondary school (grade 7-9) educated, 20.00% of them were
secondary school educated (grade 10-12), 8% of them were certificate educated, 4 % of
them were Bachelor degree educated, and others educated were 2%. In control group,
51.00 % of them were primary school educated, 15.7.00% of them were secondary school
(grade 7-9) educated, 19.6.00% of them were secondary school educated (grade 10-12),
7.8% of them were certificate educated, 3.9% of them were Bachelor degree educated, and

others also educated were 2%.
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Figure 4.10 Comparison of the monthly income between study and control groups
The baseline comparison of the monthly income of the individuals between study

and control groups were not significantly different (p = 0.55). The average income of total

farmer participants was 6,702.97 baht per month. Where, the average of the monthly

income in study group was 6,830.00 baht, as well as 6,578.43 baht in control group (Figure
4.8).

Control .

Study

owner ,15.7
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Figure 4.11 Comparison of the type of ownership between study and control groups
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The baseline comparison of the type of ownership between study and control
groups were not significantly different (p = 0.210). Most of farmer participants (66.30%)
rented the farms where they worked. Some of them (23.2%) owned the land for farming,
and the others rented and owned the farm for working. In study group, 70.50 % of them
rented the farms where they worked, some of them (25.00%) owned the land for farming,
and the others (4.50%) rented and owned the farm for working. In control group, 62.70 %
of them rented the farms where they worked, some of them (21.60%) owned the land for

farming, and the others (15.7%) rented and owned the farm for working (Figure 4.11).
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Figure 4.12 Comparison of the duration in agricultural occupation between study

and control groups

The baseline comparison of the duration in agricultural occupation between study
and control groups were not significantly different (p = 0.94). Most of farmer participants
had been involved in agricultural labor for an average of 20.48 years. Most of them in the
study group had been involved in agricultural labor for an average of 20.38 years, as well

as they had been involved in agricultural labor for 20.58 years in control group.
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Findings from focus group discussion and in-depth interviews revealed that major
factors of health risk behaviors related to agrochemical exposure in the Khlong Seven
community caused by the misuse of pesticides including erroneous beliefs of farmers about
pesticide toxicity, lack of attention to safety precautions, environmental hazards, and
information about first aid and antidotes given by the label, the use of faulty spraying
equipment or lack of proper maintenance of spraying equipments, and protective gears and
appropriate clothing during handling of pesticides. Most of the farmers reported using

agrochemical products containing the organophosphate pesticide as active ingredient.

Table 4.6 Comparison of means of independent variable (knowledge) between before

implementation the intervention in study and control groups

Mean (S.D.)
) Total
Variables Control Study P-value

score

(n=51) (n=50)

22 6.94 7.66
Knowledge score 0.063
(2.32) (1.41)

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of total knowledge scores regarding agrochemical use
(independent variable) between before intervention in the study and control groups:
The baseline pre-test comparison of the mean scores of knowledge between study and
control groups showed no significant difference (p = 0.063). Farmer participants in both
study and control groups had low level of knowledge score regarding agrochemical use.
The level of average knowledge scores regarding agrochemical exposure in study and

control group were 6.94 (2.32) and 7.66 (1.41), respectively (Table 4.6).
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Table 4.7 Comparison of means of belief scores (independent variables) on agrochemical

safety between before implementation the intervention in study and control groups

Mean (S.D.)
) Total
Variables Control Study P-value
score
(n=51) (n=50)
Belief scores 18.39 17.86
1. Perceived susceptibility of agrochemicals 35 (2.15) (2.30) 0.233
2. Perceived severity to agrochemical hazards 9.10 9.38
20 (0.94) (1.21) 0.194
3. Perceived benefits of agrochemical safety 11.65 12.16
25 (1.65) (1.56) 0.111
4. Perceived barriers of improving 13.51 14.44
agrochemical safety 25 (3.42) (3.35) 0.171
52.65 53.84
Total belief 105 (4.13) (5.06) 0.197

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of belief scores (independent variables) on agrochemical safety
between before intervention in the study and control groups: In study group, farmer
participants had negative level of total belief regarding agrochemical use. They had
negative beliefs of perceived susceptibility, severity, benefits, and barriers on agrochemical
safety. The level of total belief score regarding agrochemical safety was 52.65 (4.13). The
beliefs concerning the perceived of perceived susceptibility, severity, benefits, and barriers
on agrochemical safety were 6.94 (2.32), 18.39 (2.15), 9.10 (0.94), 11.65 (1.65), 13.51 (3.42),
respectively (Table 4.7).

In control group, farmer participants also had negative level of total belief regarding

agrochemical use. They had negative beliefs of perceived susceptibility, severity, benefits,
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and barriers on agrochemical safety. In study group, the level of total belief score regarding
agrochemical safety was 53.84 (5.06). The beliefs concerning the perceived of perceived
susceptibility, severity, benefits, and barriers on agrochemical safety were 17.86 (2.30), 9.38

(1.21), 12.16 (1.56), 14.44 (3.35), respectively (Table 4.7).

Table 4.8 Comparison of means of behaviors (independent variables) regarding

agrochemical safety between before implementation the intervention in study and control

groups
Mean (S.D.)
) Total
Variables Control Study P-value
score
(n=51) (n=50)
Safety Behavior scores 44.84 45.20
80 (3.07) (3.04) 0.741

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of mean scores of behaviors (independent variable) regarding
agrochemical safety between before intervention in the study and control groups: The
baseline pre-test comparison of the mean scores of behaviors regarding agrochemical
safety between study and control groups showed no significant difference (p = 0.741).
Farmer participants in both study and control groups had a negative belief on agrochemical
safety. The mean score of behaviors regarding agrochemical safety in study group was
45.20 (3.04), as well as the mean score of behaviors regarding agrochemical safety was

44.84 (3.07) in control group (Table 4.8).
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Table 4.9 Comparison of means of home’s pesticide safety assessment scores (independent

variables) between before implementation the intervention in study and control groups

Mean (S.D.)
) Total
Variables Control Study  P-value
score
(n=51) (n=50)
Home’s pesticide safety assessment score 12 5.51 5.68 0.672

(2.21) (1.73)

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of mean scores of Home’s pesticide safety assessment
(independent variables) between before intervention in the study and control groups:
The baseline pre-test comparison of the mean scores of home’s pesticide safety assessment
between study and control groups showed no significant difference (p = 0.672). Farmer
participants in both study and control groups had low level of home’s pesticide safety
assessment scores. The mean scores of home’s pesticide safety assessment in study group
was 5.68 (1.73), as well as the mean scores of home’s pesticide safety assessment in
control group was 5.51 (2.21) (Table 4.9).

Comparison of community participation regarding agrochemical safety
(independent variables) between before intervention in the study and control groups:
The baseline pre-test comparison of total scores of community participation regarding
agrochemical safety between study and control groups showed no significant difference (p
>0.05). Farmer participants in both study and control groups had low level of total score of

community participation regarding agrochemical safety (Table 4.9).
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Table 4.10 Comparison of means of community participation scores (independent variables)

between before implementation the intervention in study and control groups

Mean (S.D.)
) Total P-

Variables Control Study
score value

(n=51) (n=50)

Community participation scores

1. Need assessments 15 8.31(1.10) 7.88(1.09) 0.051
2. Leadership 10 6.02(1.029)  5.72(0.90) 0.124
3. Resource mobilization 5 2.43(0.83) 2.71(0.87) 0.048
4. Organizational factor 10 5.12(1.31) 5.48(1.14) 0.147
5. Management 5 2.53(0.67) 2.32(0.51) 0.082
Total community participation 45 24.41(2.32) 24.14(2.02) 0.563

Note: Independent Samples T test, statistically significant at p -value< 0.05

The level of total score of community participation regarding agrochemical safety
in both study and control groups were 24.14(2.02) and 24.41(2.32), respectively. The
scores of community participation regarding agrochemical safety concerning needs
assessment, leadership, organization, resource mobilization, and management in study
group were 7.88(1.09), 5.72(0.90), 2.71(0.87), 5.48(1.14), 2.32(0.51), respectively, as well
as the scores of community participation regarding agrochemical safety concerning needs
assessment, leadership, organization, resource mobilization, and management were in
control were 8.31(1.10), 6.02(1.029), 2.43(0.83), 5.12(1.31), and 2.53(0.67) respectively

(Table 4.10).
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Table 4.11 Comparison of means of knowledge (independent variables) between after

implementation the intervention in control and study groups

_ Total Mean (S.D.)
Variables score Control Study P-value
(n=51) (n=50)
Knowledge score 7.18 17.80
22 (2.79) (2.49) <0.001

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of knowledge scores regarding agrochemical safety (independent
variables) between after intervention in the study and control groups: After six months
of the community-based intervention, there were significant differences on scores of
knowledge in the study group and control groups (p <0.001). Farmer participants in study
group had high level of knowledge score regarding agrochemical use. The level of average
knowledge scores regarding agrochemical exposure was 17.80 (2.49). In the other hand,
farmer participants in control group had low level of knowledge regarding agrochemical
use. The level of average knowledge regarding agrochemical exposure in control group

was 17.80 (2.49) (Table 4.11).
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Table 4.12 Comparison of means of belief scores (independent variables) between after

implementation the intervention in control and study groups

Total Mean (S.D.)

Variables score Control Study P-value

(n=51) (n=50)

Belief scores

1. Perceived susceptibility of agrochemicals 35 17.94 27.40
(2.75) (2.02) <0.001

2. Perceived severity to agrochemical hazards 20 9.33 14.76
(1.49) (1.18) <0.001

3. Perceived benefits of agrochemical safety 25 11.18 17.36
(1.93) (1.19) <0.001

4. Perceived barriers of improving 25 14.29 17.74
agrochemical safety (3.30) (1.76) <0.001

52.74 77.26
Total belief 105 (5.17) (2.12) <0.001

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of belief scores (independent variables) regarding agrochemical
safety between after intervention in the study and control groups: After six months of
the community-based intervention, there were significant differences on scores of beliefs
regarding agrochemical safety in the study group and control groups (p <0.001). In study
group, farmer participants had neutral level of total beliefs regarding agrochemical safety.
The level of total beliefs regarding agrochemical safety in study group was 77.26 (2.12).
The beliefs concerning the perceived of perceived susceptibility, severity, benefits, and
barriers on agrochemical safety were 17.94 (2.75), 9.33 (1.49), 11.18 (1.93), 14.29 (3.30),
respectively. In control group, farmer participants had low level of beliefs regarding

agrochemical safety. The level of total beliefs regarding agrochemical safety in control
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group was 52.74 (5.17). The beliefs concerning the perceived of perceived susceptibility,
severity, benefits, and barriers on agrochemical safety were 17.94 (2.75), 9.33(1.49), 11.18,

(1.93) 14.29, respectively (Table 4.12).

Table 4.13 Comparison of means of behaviors (independent variables) between after

implementation the intervention in control and study groups

Total Mean (S.D.)
Variables score Control Study P-value
(n=51) (n=50)
Safety Behavior score 80 46.04 54.84 <0.001
(4.04) (4.28)

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of mean scores of behaviors on agrochemical safety (independent
variables) between after intervention in the study and control groups: After six months
of the community-based intervention, there were significant differences on total scores of
behaviors on agrochemical safety in the study group and control groups (p <0.001). Farmer
participants in study group had moderate level of behaviors on agrochemical safety. They
had low level of behaviors on agrochemical safety in control group. The mean score of
behaviors regarding agrochemical safety in study group was 54.84 (4.28), as well as the
mean score of behaviors regarding agrochemical safety was 46.04 (4.04) in control group

(Table 4.13).
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Table 4.14 Comparison of means of home’s pesticide safety assessment scores

(independent variables) between after implementation the intervention in control and study

groups
) Total Mean (S.D.)
Variables P-value
score Control Study
Home’s pesticide safety assessment score 12 4.86 10.24 <0.001
(1.78) (1.85)

Note: Independent Samples T test, statistically significant at p -value< 0.05

Comparison of mean scores of home’s pesticide safety assessment (independent
variables) between after intervention in the study and control groups: After six months
of the community-based intervention, there were significant differences on total scores of
home’s pesticide safety assessment in the study group and control groups (p <0.001).
Farmer participants in study group had high level of home’s pesticide safety assessment
scores. They had low level of home’s pesticide safety assessment’s score in control group.
The mean scores of home’s pesticide safety assessment in study group was 10.24(1.85), as
well as the scores of home’s pesticide safety assessment was 4.86(1.78) in control group.

Comparison of mean scores of community participation regarding
agrochemical safety (independent variables) between after intervention in the study
and control groups: After six months of the community-based intervention, there were
significant differences on total scores of community participation regarding
agrochemical safety in the study group and control groups (p <0.001). With the exception
of a community participation’s score specifically, community management’s score, they

exhibited no significant improvement (p = 0.360) (Table 4.14).
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Table 4.15 Comparison of mean scores of community participation (independent variables)

regarding agrochemical safety between after implementation the intervention in control and

study groups (con’t)

Mean (S.D.)
Total
Variables Control Study P-value
score
(n=51) (n=50)
Community participation scores
<0.001
1. Need assessments 15 8.61(1.23) 10.52(1.15)
2. Leadership 10 6.47(1.25)  7.26(1.05)  <0.001
3. Resource mobilization 5 2.71(0.88) 3.14(0.5) <0.019
4. Organizational factor 10 4.84(1.01) 5.92(1.14) <0.001
5. Management 5 2.43(054)  2.54(0.64) 0.360
Total score of community participation 45 25.0(1.93)  28.70(1.97)  <0.001

Note: Independent Samples T test, statistically significant at p -value< 0.05

Farmer participants in study group had moderate level of community participation

regarding agrochemical safety. They had low level of community participation regarding

agrochemical safety in control group. The mean score of community participation

regarding agrochemical safety in study group was 28.70(1.97). The level of total score of

community participation regarding agrochemical safety in both study and control groups

were 28.70(1.97) and 25.0(1.93), respectively. The scores of community participation

regarding agrochemical safety concerning needs assessment, leadership, organization,

resource mobilization, and management in study group were 8.61(1.23), 6.47(1.25),

2.71(0.88), 4.84(1.01), 2.43(0.54), respectively, as well as the scores of community
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participation regarding agrochemical safety concerning needs assessment, leadership,

organization, resource mobilization, and management were in control were 10.52(1.15),

7.26(1.05), 3.14(0.5), 5.92(1.14), 2.54(0.64), respectively (Table 4.15).

Table 4.16 Comparison of Means of the overall dependent variables between before and

after implementing in the control group

Total Mean (S.D.)
Variables P-value
score Before After

1. Belief scores 18.39(2.15) 17.94(2.75)  0.180
1.1 Perceived susceptibility of 35

agrochemicals
1.2 Perceived severity to agrochemical 20 9.10(0.94) 9.33(1.49) 0.286

hazards
1.3 Perceived benefits of agrochemical 25 11.65(1.65) 11.18(1.93) 0.141

safety
1.4 Perceived barriers of improving 25 13.51(3.42) 14.29(3.30) 0.132

agrochemical safety
1.5 Total belief 105 52.65(4.13) 52.74(5.17)  0.870
2. Safety Behavior scores 80 44.84(3.07) 46.04(4.04) 0.119
3. Home’s pesticide safety assessment 12 5.51(2.26) 4.86(1.78) 0.139

score

4. Knowledge score 22 6.94(2.32) 7.18(2.79) 0.122
5. Community participation scores 15 8.31(1.10) 8.61(1.23) 0.193
5.1 Need assessments
5.2 Leadership 10 6.02(1.03) 6.47(1.25) 0.073
5.3 Resource mobilization 5 2.43(0.83) 2.71(0.88) 0.090
5.4 Organizational factor 10 5.12(1.31) 4.84(1.01) 0.208
5.5 Management 5 2.53(0.67) 2.43(0.54) 0.462
5.6 Total score of community participation 45 24.42(2.32) 25.06(1.93) 0.104

Note: Paired- Samples T test, statistically significant at p —value <0.05
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Comparison of Means of the overall dependent variables between before

implementation the intervention in control group: Surprisingly, the mean score of

overall scores in control group between pre-test and post-test showed no significant

improvements. After six months of the community-based intervention, there were no

significant differences on overall scores of knowledge, belief, behavior, home's pesticide

safety assessment, community participation in the control group (p > 0.05) (Table 4.16).

Table 4.17 Comparison of Means of the overall dependent variables between before and

after implementation in the study group

Total Mean (S.D.) P-
Variables
score Before After value

1. Belief scores
1.1 Perceived susceptibility of agrochemicals 35 17.86(2.30) 27.40(2.01) <0.001
1.2 Perceived severity to agrochemical hazards 20 0.38(1.21) 14.76(1.18) <0.001
1.3 Perceived benefits of agrochemical safety 25 12.16(1.56) 17.36(1.19) <0.001
1.4 Perceived barriers of improving -

agrochemical safety 14.44(3.35) 17.74(1.76) <0.001
1.6 Total belief 105 53.84(5.06) 77.26(2.12) <0.001
2. Safety Behavior scores 80 45.20(3.04) 54.84(4.28) <0.001
3. Home’s pesticide safety assessment score 12 5.68(1.73) 10.24(1.85) <0.001
4. Knowledge score 22 7.66(1.41) 17.80(2.49) <0.001
5. Community participation scores
5.1 Needs assessment 15 7.88(1.10) 9.8(1.15) <0.001
5.2 Leadership 10 5.72(0.90) 7.26(1.05) <0.001
5.3 Resource mobilization 5 2.76(0.89) 3.14(0.95) 0.071
5.4 Organizational factor 10 5.48(1.18) 5.92(1.14) 0.057
5.5 Management 5 2.32(0.51) 2.54(0.65) 0.086
5.6 Total community participation 45 24.16(2.02)  28.70(1.97) <0.001

Note: Paired- Samples T test, statistically significant at p —value <0.05
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Comparison of Means of the overall dependent variables between before and
after implementation in the study group: After six months of the community-based
intervention, the mean scores of overall scores in study group between pre-test and post-
test were significantly improvements (p<0.05). The farmer participants in the study group
had significantly higher scores of knowledge, beliefs and behaviors on agrochemical
utilization, home's pesticide safety assessment and community participation after receiving
the intervention. With the exception of community participation’s score specifically,
resource mobilization, organizational factor, and management’s scores (p = 0.071, 0.057

and 0.086 respectively) (Table 4.17).

Resource
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Organization Management
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= After intervention

Leadership | ~ Needs Assessment

Figure 4.13 Spider-gram of community participation in control group

The average scores of community participation regarding agrochemical safety in
control group involved 5 factors including: needs assessment, leadership, organization,

resource mobilization, and management. The mean scores of overall scores in control



127

group between pre-test (before intervention) and post-test (after intervention) were not
significantly improvements (p>0.05). The spider-gram showed the ranges between pre-

test’s score and post-test’s score were quite narrow (Figure 4.13).

Resource

Organization Management

—$=—Before intervention

== After intervention

Leadership ' Needs Assessment

Figure 4.14 Spider-gram of community participation in study group

The average scores of community participation regarding agrochemical safety in
study group involved 5 factors including: needs assessment, leadership, organization,
resource mobilization, and management. The mean scores of overall score of community
participation regarding agrochemical safety between pre-test (before intervention) and
post-test (after intervention) were significantly improvements (p>0.05). The farmer
participants in the study group had significantly higher scores of community participation
after receiving the intervention. With the exception of community participation’s score

specifically, resource mobilization, organizational factor, and management (Figure 4.14)
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The spider-gram showed the ranges between pre-test’s score and post-test’s score
were quite narrow in dimensions of resource mobilization, organizational factor, and
management. In other hand, the spider-gram showed the ranges between pre-test’s score
and post-test’s score were wide in dimensions of needs assessment and leadership (Figure

4.14).
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Table 4.18 Comparison of means of overall variables between before and after implementation the intervention in study and control groups

Before After P-value® of the dependent
Mean (S.D. Mean (S.D. a variables, before and after
Total — P-value® of the D) Pi-xg:aueencgert]?e intervention
Variables independent P (95%CI of the difference)
score . Control | Study variables
Control | Study \garlables (95%Cl of the
(ggiff’;legg)h € difference) Control Study
1. Belief score 105 52.65 53.84 0.197 52.74 77.26 <0.001 0.870 <0.001
(4.13) | (5.06) (-3.01,0.63) (4.50) (2.12) (-25.91,-23.2) (-1.29,1.10) (-25.02,21.82)
2. Safety Behavior score 80 44.84 45.20 0.741 46.04 54.84 <001 0.119 <0.001
(3.07) | (3.04) (-2.49,1.78) (4.04) (4.28) (-11.62,-5.98) (-2.71,0.32) (-11.15, -8.13)
3. Home’s pesticide safety 12 5,51 5.68 0.672 4.86 10.24 <0.001 0.139 <0.001
assessment score (2.26) (1.73) (-0.96, 0.63) (1.78) (1.85) (-0.6.09,-4.66) (-1.51,0.21) (3.91,5.2)
4. Knowledge score 22 6.94 7.66 0.063 7.18 17.80 <0.001 0.122 <0.001
(2.32) | (1.41) (-1.47,0.40) (2.79) (2.49) (-11.67,-9.58) (-0.53,0.065) (-10.93,-9.34)
5. Community participation 45 24.41 24.16 0.563 25.06 28.70 <0.001 0.104 <0.001
score (2.32) | (2.02) (-0.61,1.11) (1.93) (1.97) (-4.41,-2.87) (-1.43,0.14) (-5.36,-3.72)

Note: ?Independent Samples T test, "Dependent Samples paired T test, statistically significant at p —value<0.05

The baseline pre-test comparison of overall mean scores of knowledge, beliefs, behaviors, home's pesticide safety assessment, and

community participation between study and control groups showed no significant difference of all scores (p >0.05) . After six months of the

community-based intervention, there were significant differences on overall scores of knowledge, belief, behavior, home's pesticide safety-
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assessment, and spider-gram of community participation in the study group and control
groups (p <0.05). With the exception of a community participation’s score specifically,
community management’s score, they exhibited no significant improvement (p=0.360) (Table
4.18).

After six months of the intervention program, there were significant improvements in
the overall scores on knowledge, belief, behavior, home’s pesticide safety assessment, and
community participation regarding agrochemical safety in the study group (p<0.05). There
were no significant improvements in all total scores for the control group (p>0.05) (Table

4.18).



CHAPTER V

DISCUSSION, CONCLUSION & RECOMMENDATIONS

A cross-sectinal research design was applied to evaluate mean scores of farmer’s
beliefs and behaviors in phase 1. A quasi-experimental research design to examine the
changes in the mean scores on the variables: knowledge, beliefs, behaviors, home’s
pesticide safety assessment, and community participation regarding agrochemical safety
in phase Il. Knowledge on agrochemical use involved having an understanding and basic
knowledge of agrochemicals and agrochemical safety behaviors. The study objectives
were to evaluate knowledge, beliefs, behaviors, conduct a home pesticide safety
assessment, and their community participation regarding agrochemical safety among the
famers; to develop a model for improving farmer’s health and protecting them from
agrochemical hazards; and to evaluate the effectiveness of the intervention regarding
agrochemical safety among farmers over the period October 2009 to January 2011.
Health beliefs on agrochemical use included perceived susceptibility, severity, benefits,
and barriers to using agrochemicals. Agrochemical safety behaviors involved specific
self-care practices in personal health and those concerning self-care practices, including
before spraying, during spraying, storage, transportation, waste management, and health
risk management. The data collection was divided into two phases. Firstly, a cross-
sectional study comprising 482 rice farmers were randomly recruited. Secondly, a quasi-
experimental study of fifty rice farmers from Khlong Seven community, thestudy group,

and fifty one rice farmers from Bueng Ka Sam community, the control group, were
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recruited with the support from community leaders. An intervention was a combination
of home visits focusing on pesticide safety assessments at home and community
participatory activities regarding agrochemical safety. Health risk behaviors regarding
agrochemical exposure in the study area mainly caused from lack of attention to safety
precautions, the wearing of faulty protective gear. After six months of the intervention
program, there were significant improvements in overall scores on knowledge, beliefs,
behaviors, the home’s pesticide safety assessment, and community participation
regarding agrochemical safey in the study group (p <0.05). Therefore, this intervention
model appeared to be effective in improving agrochemical safety behaviors among the
Khlong Seven Community rice farmer participants. These findings show that multi-
approach model for improving agrochemical safety behaviors could create a sustainable

model to prevent the farmers from agrochemical hazards.

5.1 Discussion

Phase | Cross sectional study

The objectives of this study were to evaluate health beliefs and behaviors
associated with agrochemical safety among rice farmers. The Health Belief Model,
community-based ethnography and public health risk assessment were applied in this
study. Data were collected from 482 rice farmers in Khlong Seven community from
January to June 2010. Data comprised observations, unstructured and semi-structured
interviews and focus group discussions. The findings revealed that farmers had neutral
levels of total belief regarding agrochemical safety. They had neutral levels of perceived

susceptibility, benefits, and barriers on agrochemical safety. Where their belief on
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perceived of severity of agrochemicals was high (positive belief). They had moderate
levels of total behavior regarding agrochemical safety. They had moderate levels of the
healthy personal care behavior. Those with neutral levels of using personal protective
equipment were especially low. Health risk behaviors regarding agrochemical exposure
in the study area were mainly caused by the misuse of pesticides including erroneous
beliefs of farmers on pesticide toxicity, the use of faulty spraying equipment or lack of
proper maintenance of spraying equipment, protective gear and appropriate clothing. An
intervention program is necessary to improve safer agrochemical behaviors in the rice
Khlong Seven community. Similarly to the study of Arcury et al. (2001), they found that
Health beliefs among some Mexican farmworkers in North Carolina may have incurred
some difficulties in making use of the most basic safety and sanitation facilities that were
available to them. Farmers did not understand pesticide risks faced by farm-workers who
were not applicators.

The most popular brand name of pesticide in the Khlong Seven community was
“Abamectin”. Abamectin is dominant insecticide that rice farmers use in Thaiand. It has
high toxicity to some insects such as bees and hymenopteran parasitoids. Farmers in the
Khlong Seven community seem motivated to apply them because of lack of knowledge
and advertising campaigns using emotional appeals. Although, the “Stop use of
cypermethrin and abamectin” campaign in Thailand was launched in last year, they have
been used by Thai farmers including the Khlong Seven farmers. However, it’s very hard
to regulate and control agrochemical use among the famers in the Khlong Seven

community, positive motivation activities regarding agrochemical safety behaviors can be


http://ricehoppers.net/2011/05/emotional-appeals-in-pesticide-advertisements/
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done in their community setting. For example, agrochemical safety behavior campaigns
“get 1 egg for 1 used pesticide container”.

The strength of this Health Belief Model framework was specification of
distinctresearch phases to identify a health problem and those behaviors that impacted on
improving agrochemical safety, to identify modifiable behaviors and environmental
factors, and to specify factors that predisposed farmers to change their behaviors,
reinforce behavior change and enable positive behaviors related improving agrochemical
safety. The significance of these findings had two aspects. Firstly, the finding implied
that the primary influence that impeded farmers’ using personal protective equipment
was financial. Additionally, farmers did not wear personal protective equipment because
it interfered with their work. For example, although gloves, boots, protective lenses, and
hats are available at local stores, economic barriers may preclude the farmers from
purchasing them. Farmers with little formal education might be at higher risk when using
pesticides due to difficulties in understanding the instructions and safety procedures
included on the product labels. In addition, using the questionnaires to measure the risk
behaviors regarding to using agrochemicals might not accurately reflect the actual
behaviors of the farmer participants. These findings are similar to Shedra et al (2009).
They used community-based ethnography and public health risk assessment to assess
beliefs about pesticide exposure risks among farm workers in the Lower Yakima Valley
of Washington State. They found farm worker’s pesticide-relevant beliefs regarding
perceived danger and susceptibility to pesticides, the need to put safety second to

financial considerations, and reasons for delaying decontamination. These findings are
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also similar to results reported in some other studies (for example, Wongwichit, 2012;
Norkaew, 2010), although, farmers were aware of pesticide hazards and they knew the
benefits of some actions to protect themselves from pesticides, they rarely used personal
protective equipments. Farmers generally were not aware of potential hazards pesticides
might cause them and their families. The findings in this phase was done in the setting of
rice farmers in Khlong Seven community, the extent to which these findings can be
generalized to the others areas in Thailand or other countries cannot be determined
without further research. The finding of risk behaviors associated with agrochemical
exposure can be applicable to other settings. However, variation in beliefs and behaviors
may exist across regions due to variations in locality, origin of belief systems, linguistic
variations, cultural diversity, differences in education, and the extent of the safety culture
of a particular community. In short, farm owners and farmers applying the agrochemicals
may be influenced by the different cultural beliefs held by farmers compared with other
study regions. Although the farmers were employed in Pathumtani Province, they carried
contradictory opinions on whether or not they were exposed to agrochemicals and on the
dangers. On the contrary, farmers were relatively uniform in their beliefs and cultural
similarity, having learned about agrochemicals in Government mandated and
administered courses, as well as through experience and discussions with other farmers in
the region.

Understanding these health risk behaviors regarding agrochemical exposure can
help establish relationships between health problems from agrochemical exposure and

other health conditions. These lead to the setting of priorities which guided the focus of
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the persent intervention program and the development and resource utilization that made
possible the delineation of responsibilities between different professionals, organizations
and agricultural agencies. These findings are consistent with Pinyupa et al. (2009). They
found that pesticide use patterns among small-scale farmers in Thailand need more
improvement. Educational interventions are important for promoting safety during all
phases of pesticide handling. Public policies should be developed to encourage farmers
to change their pest management methods from agrochemicals.

Clearly, there is need for strategies to stress the health impacts and environmental
issues from agrochemical use in Khlong Seven community. Additionally, the basic safety
precautions still have to be affordable for farmers to assist them deal with agrochemical
use more safely. Greater enforcement of regulations regarding field are needed as well as
to enhance the level of substantive dialogue with Government policy makers.

According to the principle of Health Belief Model (Becker et al., 1978) the results
show that farmer participants scored neutrally on total health beliefs on agrochemical
exposure. They had neutral levels of perceived susceptibility to agrochemical hazards,
perceived seriousness or severity of agrochemical hazards, perceived the protective
barriers of improving agrochemical safety, and perceived benefits on agrochemical
safety. In order to achieve positive beliefs regarding agrochemical exposure, these
findings suggest that the rice farmer participants need more motivations and education
related perception of agrochemicals; especially pesticide risks and hazards. The examples
of concerned health beliefs on agrochemical use were: long term exposure to

agrochemicals, especially pesticides that can affect the nervous system. Similarly the
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erroneous belief, that pesticide containers can be washed and reused for cooking food.
Farmers also need to be are that allergic reactions to agrochemicals can more easily
develop potentially dangerous complications to other diseases more easily. It is important
to stess that for health safety, the farmer should always read agrochemical instructions
carefully before use to reduce the risk of agrochemical exposure, especially from
pesticide exposure. Farmers should also be instructed to spray the same direction with the
wind while wearing complete personal protective equipments such as hat, gloves, boots,
mask, etc. to protect them from danger.

The finding in this phase demonstrates that health risk behaviors associated with
agrochemical exposure among rice farmers in this rural community is an environmental
health concern. Although the Khlong Seven rice farmers recognize the hazards of
agrochemicals, especially pesticides, to human health and the environment, transforming
this knowledge into practical actions that result in lower levels of exposure might prove a
difficult task. Educational and technical support that takes into account cultural and
socioeconomic aspects of the farmers are needed to change the scenarios observed in this
study. These findings from this phase call for comprehensive community interventions
that involve and engage multiple stakeholders aimed at increasing the adoption of
agrochemical safety behaviors and reducing agrochemical exposure in rice farmers.
Although the farmers in Khlong Seven community recognize the potential harm of
pesticides to human health and the environment, transforming this knowledge into
practical actions that result in lower levels of exposure might prove a complex and

multidimensional task. In addition, Governmental actions, such as interdiction or
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restrictions on the use of pesticides and enforcement of good agricultural practices,
including the use of safety equipment, are needed to decrease the pesticide exposure of
the farmers. A comprehensive pesticide safety model needs to be developed by persons
with different areas of expertise. In the Khlong Seven District these experts would
include persons with expertise in farm labour conditions and the work environment,
researchers and educators, and experts in safety and health. They should strive for an
open and informal atmosphere so that all participants feel comfortable expressing their
ideas and opinions. A process model was developed that included the structure for
initiating and maintaining these programs. An active learning process involved the farmer
participants in a “learning by doing” teaching strategy. The actual doing includes such
activities as modelling behaviours, acting out work scenarios, and participating in the

discussion and presentation of the information.

Phase Il Quasi-experimental study

The objectives of this phase were to develop a model for improving farmer’s
health from agrochemical hazards; and to evaluate effectiveness of the model of
interventions associated with improving agrochemical safety among farmers. Preventing
agrochemical exposures and improving agrochemical safety behaviors are important
public health concerns. Community involvement was viewed as an important process to
solve environmental health problems. Despite this, they appeared to be more concerned

with their financial situation.
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The results found a significant improvement in the study group when we
compared before and after the programs. All had significantly increased results and were
able to demonstrate the effectiveness of the intervention in the study group. These
findings are consistent with Janhong's (2005) study. They found that their experimental
group had significantly higher mean scores on knowledge, attitudes, and practices than
than before implementing the intervention (p<0.001). The overall mean scores between
pre-test and post-test in the control group showed no significant changes. These findings
are also similar to Susan et al. (2007). They found that the US/Mexico border region
farmers who got education programs based on Health Belief Model including pesticide
safety, have statistically significant changes occurred with both knowledge and behavior
in regards to safe pesticide use. In addition, these findings are also consistent with Sara et
al. (2001). They applied participatory research within the planning framework including
Health Belief Model for training Mexican farmwaorkers in North Carolina cucumber and
tobacco production. They found clearly, farmworker education alone was not the only
change needed to protect farmworkers from pesticide exposure. Increasing enforcement
of regulations regarding field sanitation and housing are needed to improve their health.

The increase of some scores in contral group, for example, safety behavior scores
after handling agrochemicals (one respondent reported “take a bath immediately after
crop-dusting agrochemicals™), this might be affected from competing external influences,
such as the mass media. Equally important, the farmers walked around the farms working
on the crops and some family farmers who were relatives, so it was difficult to be sure

that the farmers in the control community did not receive some aspects of the intervention
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from other sources. However, the safety behavior scores in a part of “before handling
agrochemicals” showed no significant improvements, this implies that the rice farmer
participants needed more motivations and education specifically the practices or
behaviors related to handing agrochemicals such as reading an instruction before use,
providing a full set of personal protective equipment.

Although the study was carefully designed in what was considered the most
appropriate method using a quasi-experimental method with a control group and using
pre-test and post-test, interpreting the results have to be treated cautiously because they
might be affected by external factors such as the previous experience of participants and
recall bias from the pre-test. Moreover, using the questionnaires to measure the behaviors
of using agrochemicals might not reflect actual behaviors. Qualitative approaches, such
as observation, in-depth interviews, focus group discussions, can be used to probe for
additional detail beyond the basic details in the questionnaire. It should be noted
however, that statistical significance does not necessarily guarantee a measurable impact
on agrochemical safety behaviors, the control group needs to be compared with study
group in this study. In terms of for further study, researchers use biomarker assessments
to objectively test the degree rice farmers are adhering to measure to reduce exposure to
agrochemicals.

New material products regarding agrochemical safety behaviors developed by
Khlong Seven rice farmer’s ideas including: Khlong Seven agrochemical safety videos,
agrochemical safety booklets, agrochemical safety education flip charts, online web link

materials, and agrochemical safety posters, are very useful for the farmers in the Khlong
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Seven community and other communities. Famer participants had really appreciated
agrochemical safety booklets because the used language was easy to understand. They
could get the points easily by pictures in the book. Some of farmer participants said this
book was very useful practice guideline for them. They had also appreciated the story in
the case study of agrochemical safety video because of the lesson and learn more about
the hazards from agrochemical risk behaviors in this vedio. In addition, actors in the
scenario of video were the khlong Seven community participants, they felt they were
important role play in the community to improving agrochemical safety. However, a local
online web link materials regarding agrochemical safety has been provided in the part of
environmental health promotion in the Khlong Seven sub-district administrative
organization web site, everyone not only the Seven community farmer participants but
also other people or other organization can access easily this web link. The director of
Khlong Seven sub-district administrative organization and the health care workers said
this web link was very useful information source and useful guideline for improving
agrochemical safety behavior among farmers in their community and for the other
communities and other organizations.

Community participation assessment is a complex and challenging approach to
improving the agrochemical safety among the farmers in the Khlong Seven community.
Viewing participation as an intervention to achieve the goal of the study, has produced
disappointing results and suggests that viewing participation as a product, raises
expectations that experience shows cannot be met. Regarding spider-gram of community

participation assessments, the factors which influence the community participation were
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needs assessment, leadership, organization, resource mobilization and management.
These indicators are intended to show the changes and the processes of participation in
intervention regarding agrochemical safety. After the six months of intervention program,
the results revealed that there was significant improvement in total score on community
participation regarding agrochemical safety. There were no significant improvements in
scores on resource mobilization, organization, and management for the study group (p =
0.71, 0.057, 0.086, respectively). Furthermore, the results revealed that scores of
organization, and management before after intervention were quite low. These refered
that the Khlong Seven community farmer participants had been faced management and
organizational problems related to agrochemical safety. These findings implied that the
Khlong Seven community needed more specific strategies for improving community
participation regarding agrochemical safety in the dimensions of resource mobilization,
organization, and management. Resource mobilization improvement need to involve a
team effort, the Khlong Seven community’s commitment to resource mobilization;
acceptance for the need to raise resources in the Khlong Seven community; and
institutionalizing resource mobilization priorities, policies and budget allocation
regarding agrochemical safety project study. Organizational management and
development involves establishing and strengthening organizations for the resource
mobilization process in Khlong Seven community. It involves identifying the Khlong
Seven community’s vision, mission, and goals, and putting in place internal systems and
processes that enable the resource mobilization efforts, such as: identifying the roles of

community leaders and health care workers efficiently and effectively managing material,
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man and financial resources; creating and implementing a strategic plan that addresses
the proper stewardship and use of existing funds on the one hand, and identifies and seeks

out diversified sources of future funding on other community.

The study in this phase was only conducted in Pathumthani province. Therefore,
the results might not be representative compared with other rural populations with
different agrochemical practices. To sustain the intervention, Researchers have to work
collaboratively with the Khlong Seven community partners and local authorities. We can
develop manual and other educational materials and encourage other communities to
replicate the project. Researchers have to also work with local authorities, advocacy
groups and community farmers to incorporate the results of the intervention into
appropriate policy changes. By placing more ownership of an agrochemical safety in the
community, the Khlong Seven community members have the capacity and the
commitment to operate and manage the improved agrochemical safety project. When
they become closely involved with implementation of the study project, they became
members of the project staff and shared in the responsibility for the results and ultimately

the effectiveness of the overall project.

5.2 Recommendations

The intervention program led to sustainable agrochemical safety programs at the
Kholng Seven community. Improved participation also produces more sustainable
products, and a comprehensive agrochemical home safety model that it is hoped will

continue to be used by Khlong Seven community members. Many projects have a
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significant impact during the time that they are implemented, but are not carried on when
the initial project staff leave. If Khlong Seven community members are not involved,
there will not be anyone familiar enough with the project to carry it forward. By giving
more ownership of an agrochemical-related project in the community, the Khlong Seven
members themselves will have the capacity and the commitment to operate and manage
the project.

Community-based participation must be a true partnership between the health care
professionals and the community that is intended to benefit from the activity. For this to
happen, communication and trust have be established early in the process and carefully
nurtured throughout the project. It is important to keep the Khlong Seven community
informed about project activities, so the settings for interaction with the community
should promote discussion and lead to a further critique of new and existing practices.
Project staffs should not simply present information to the process, but be carefully
nurtured throughout the project. It is important to keep the Khlong Seven community
informed about ongoing activities. Furthermore, opinions should be solicited, reactions to
the research compiled and discussed, and key points need to be explored and clarified. It
is important to keep the Khlong Seven community because it provides important insights
can be gained and further participation should be encouraged.

In order to feel responsible for their commnity the rice farmers have to be
recognized for their knowledge, skills and experience and encouraged to contribute to the
project. Similarly, project staffs members have invest their time to share their knowledge

of the research and education process with community members, as these same project
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staff members ask community members to share their knowledge of the community, their
experiences, and their beliefs. Khlong Seven community members have to assist the
project staff with planning the initial project and be prepared to modify it along the way.
With Khlong community input in planning, the inevitable adjustments that are needed
during a project will be ongoing, making it ultimately more effective. Meetings have to
be held with various Khlong Seven community representatives and stakeholders to
review materials, discuss tactics for accomplishing project goals, and generate new ideas
for achieving the goal. When Khlong Seven community members are involved with
implementation of the study project, they become partners with the project staff and share
the responsibility for the results and ultimate effectiveness of the project. The research is
meaningful to farmer’s living in the communities and also directly benefits their family
and their children through the sharing of knowledge and resources ongoing with the
project and the development of culturally sensitive intervention strategies. Accessing to a
low-income, urban population that had not previously participated in research is a major
benefit, particularly when the study requires gaining access to the participants’ homes.
Community partners act as an important bridge between the study investigators and a
culturally, linguistically, and economically diverse population. The community partners
also play a significant role in shaping an intervention design that is realistic and can be
implemented, thus reflecting and taking into consideration cultural and socioeconomic

variables and conditions.
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5.3 Conclusion

The rice farmer participants learned that they had a potentially dangeroussituation
in the fields and their homes, perceived agrochemical risks, gained knowledge through
agrochemical safety behaviors, and ultimately took the necessary steps of incorporating
safety recommendations for their families and their community. In conclusion, this
intervention model appeared to be effective in improving agrochemical safety behaviors
among the Khlong Seven community rice farmer participants. The rice farmers may be
able to ameliorate of the agrochemical hazards if they follow the recommendations
seriously. It is proposed that, this model may benefit other vulnerable groups such as
maize farmers, orange orchadists and chili farmers. However, as noted earlier, the
researcher needs to be aware and sensitive to variations in belief systems and behaviors

across different regions.
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Appendix C

Informed Consent Form (Phase 2)
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Appendix D

Participant Information sheet (Phasel)
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Appendix E

Participant Information sheet (Phase2)
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Appendix F

Interview forms

Questionnaire: Knowledge, Beliefs, Behaviors of Agrochemical Utilization,
In-home pesticide safety assessment, and community participation among

Farmers in Pathumthani province, Thailand

Participant’s No........................ Date................... Start — End Time........................
Address No....... Moo...Sub-district.............. Khlong Lung disdrict, Pathumthani Province

Introduction of the questionnaire
1. The questionnaire is divided into 6 parts as follows:
Part 1 General data (10 questions)
Part 2 Knowledge of agrochemical use (22 questions)
Part 3 Beliefs on agrochemical use (22 questions)
Part 4 Behaviors of agrochemical use (20 questions)
Part 5 In-home pesticide safety assessment
Part 6 Spider-gram questionnaire of community participation
2. Please select (/) the answer for each question
3. “Agrochemical” in this study mainly focuses on pesticide

4. PartiCipant’s SIZNATUTE. ... ...euuntetttintent ettt ettt et et ea et e aaeneeneaas
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Part 1: General data

Instruction: Please answer the questions in the space provided or choose the answer by

marking (/) in the relevant brackets

I.LAge ....connn. Years
2. Gender () 1.Male () 2.Female
3. Marital Status
() 1.Single () 2.Married () 3.Widowed () 4.Divorced () 5. Separated
4. Highest Education level
() 1. None () 5. Diploma
() 2. Primary school () 6. Bachelor
() 3. Secondary school (Gradel) () 7. Higher than bachelor
() 4. Secondary school (Grade2) ()8.0Other......................
5. Type of ownership

() 1.0wner () 2.Renter () 3.0wner and renter
6. Monthly INCOME. ... ..ot baht
7. How long have you lived in this community?.........................e. years
8. How long have you worked in an agricultural occupation?................ years
9. How long have you used agrochemicals, especially pesticides?....... years

10. Frequency of pesticide application per month during rice growing season.
()1.0nce ()2.Twice ()3.Threetimes ()4.Fourtimes ()5.Other..............
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Part 2: Knowledge on agrochemical use

The knowledge on agrochemical use questionnaire consists of knowledge and understanding
about the correct agrochemical safety behaviors. Please select (/) the best answer.

1. How are you exposed to agrochemicals, especially pesticides?
(1) Mouth
(2) Inhalation
(3) Skin
(4) All of the above
2. What is the danger of agrochemicals, especially pesticides?
(1) Harm to the body
(2) Harm to all living things
(3) Effect on the environment
(4) All of the above
3. What does “Abamectin” do?
(1) Gets rid of grass
(2) Acts as a pest Control
(3) Eliminates fungus
(4) Increases productivity.
4. How do you select your agrochemical choices?
(1) Select the right type and calculate the amount to be used.
(2) Follow the neighbor’s instructions
(3) Get the type that can get rid of many pests
(4) Use a high concentration of agrochemicals
5. What is/are the most important point/s to consider when choosing agrochemicals?
(1) The date of manufacture and expiry
(2) Select the right type and calculate the amount to be used.
(3) The type that can get rid of many pests
(4) Bothl and2
6. How do you mix agrochemical safely?
(1) Wear cotton gloves to handle and mix agrochemicals
(2) Wear rubber gloves to handle and mix agrochemicals
(3) Use bare hands to handle and mix agrochemicals
(4) Use bare hands to handle the stick and mix agrochemicals
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7. When should you spray pesticides?
(1) Calm winds
(2) High winds
(3) Sunny
(4) Any time
8. How should you dress while spraying agrochemicals, especially pesticides?
(1) Do not wear personal protective equipment because of the hot weather
(2) Do not use a mask because it is uncomfortable for breathing
(3) Wear clothes and mask to protect your body
(4) Wear shoes, clothes and mask to protect your body
9. What should you do, if the nozzle is clogged while you are spraying agrochemicals,
especially pesticides?
(1) Use your bare hands to hold the nozzle and stab it with a stick or wire
(2) Wear rubber gloves to hold the nozzle and stab it with a stick or wire
(3) Directly hold the nozzle with your hands and wash it with water
(4) Blow or suck the nozzle with your mouth
10. Where can the poison from agrochemical especially pesticides accumulate?
(1) On the ground
(2) In the river
(3) On the ground and in the adjacent spray area
(4) All of the above
11. What is/are the hazards of agrochemical exposure, especially pesticide exposure?
(1) Anxious delirium.
(2) Abdominal pain, dizziness.
(3) Dizziness, dizzy throat
(4) All of the above
12. How should you first manage a person affected by pesticide poisoning?
(1) Give them medicine immediately
(2) Change their clothes which are dirty and then take a bath immediately
(3) Loosen the clothes
(4) Take him to hospital
13. Where should do you store agrochemical products?
(1) In the kitchen
(2) In the bathroom or the toilet



(3) In a special area with a locked room
(4) Anywhere in the house

14. What is/are the best method/s to get rid of used agrochemicals?
(1) Bury or burn them
(2) Leave them in the river or canal
(3) Leave them on the farm
(4) Both 1 and 2 are correct

15. Where does the poison from pesticides accumulate in the body?
(1) Blood circulation
(2) Adipose tissue
(3) Skin
(4) All of the above

16. Who is/are the potential risk/s to agrochemical exposure?
(1) A person who doesn’t eat vegetables but eats only meat
(2) An infant
(3) A person who always uses pesticides
(4) All of the above

18. What is the correct method of agrochemical use?
(1) Use a high dose
(2) Follow product instruction
(3) Use expired agrochemicals
(4) 1 and 2 are correct

19. Which of the following is a correct practice of pesticide use?
(1) Clean agrochemical containers and materials in the river and canals
(2) Immediately take a bath after working
(3) Clean and reuse agrochemical containers in the kitchen
(4) All of the above

20. What is/are the correct practice/s?
(1) Mix all agrochemicals into the sprayer until the water is full, then shake sprayer
(2) Mix all agrochemicals into sprayer fill with water, then stir slightly
(3) Mix all agrochemicals in container, then fill in sprayer
(4) All of the above
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21. Which of the following is a correct practice while spraying pesticide?
(1) Wear the full option of personal protective equipment
(2) Spray pesticide against the wind
(3) Smoke during the spraying of pesticide
(4) All of the above
22. What is/are the best and most comfortable way/s for you to know the toxicity of
agrochemicals?
(1) Read the instructions and take a look at the risk symbols
(2) Smell and touch
(3) Send the samples to laboratory centers
(4) All of the above
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Part 3: Beliefs on agrochemical use

Instruction: Please mark (/) in the bracket corresponding to your beliefs. You can choose only
one answer.
The health beliefs in the agrochemical use questionnaire are divided into 4 sections:

1. Perceived susceptibility of agrochemical hazards

2. Perceived severity of agrochemical hazards
3. Perceived benefits of agrochemical safety
4

Perceived barriers to agrochemical safety

3.1 Perceived susceptibility of agrochemical hazards

Beliefs

Strongly
disagree
Disagree
Uncertain
Agree
Strongly agree

1.Long term exposure to agrochemicals especially pesticides

may lead to cancer

2.Long term exposure to agrochemicals especially pesticides

can affect the nervous system

3. You can be exposed to agrochemicals by skin if you

directly contact them without rubber gloves.

4.Used agrochemical containers can be reused safely

5.You can eat safely at a agrochemical spraying area

6.You can drink safely at agrochemical safety area

7. If you have good health, you can smoke safely while you

are crop-dusting agrochemicals.




3.2 Perceived severity of agrochemical hazards
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Beliefs

Strongly

disagree

Disagree

Uncertain

Agree

Strongly
agree

1.1f you are allergic to agrochemicals, you will be easily

affected by other diseases

2.Using agrochemical for long periods is not dangerous
because the body is resistant to agrochemicals

3.Despite the use of pesticide sin large quantities at the same

time, it is not harmful to health

4. As agrochemical exposure, especially to pesticides, for
long periods is dangerous, the body can remove their

toxicity.

3.3 Perceived benefits of agrochemical safety

Beliefs

Strongly
disagree

Disagree

Uncertain

Agree

Strongly
agree

1. For your safety, you need to carefully read agrochemical
use instructions before use and also strictly follow the

instructions

2.To reduce the risk of agrochemical hazards, you should

spray in the same direction as the wind

3.Taking a bath immediately after spraying can reduce the

effects of agrochemical hazards

4. You will get more benefits from wearing a full option of

personal protective equipment

5. For your safety and that of others, unrelated persons and

animals should be not allowed into the spraying area




3.3 Perceived barriers to agrochemical safety
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Beliefs

Strongly

disagree

Disagree

Uncertain

Agree

Strongly
agree

1.Although wearing a long shirt and trousers is uncomfortable

for work, you need to

2.Althoughwearing a mask during working is uncomfortable

for breathing, you need to do

3. Although wearing rubber gloves while you are working is

uncomfortable, you need to do

4.Although wearing boots while you are working is

uncomfortable, you need to do

5.As providing a full option of personal protective
equipment(such as hat, gloves, boots, mask) is hard for you,

these are rarely used

6.1t is not necessary to separate agrochemical-contaminated

clothes from others because of the money wasted




Part 4: Behaviors of agrochemical use

Instruction: Please tick (/) in the brackets. You can choose only one answer for each item
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Behaviors

Always done

Often

done

Sometime

done

Rarely done

1. Carefully read agrochemical use instructions before use

and also strictly follow the instructions

2.Checkthetools and equipment before working

3.Use expired agrochemicals

4.Take persons not related to work performance in the

spraying area

5.Leave food near/in the spraying area

6. Open agrochemical container using your mouth

7. Blow or suck the nozzle using your mouth

8. Mix or stir agrochemicals with stick or safety equipment

9. Stop working immediately when you get wounded during

the spraying of pesticide

10. Spray pesticide during strong winds

11. Spray pesticide in the same direction as the wind

12. Drink some water during working with agrochemicals

13. Eat some food during work with agrochemicals

14. Burn or landfill the expired or left over agrochemicals in

the safety area

15. Leave empty or expired containers in the river or canal

16. Leave empty or expired containers in normal trash

17.Wash agrochemical equipments, and agrochemical

containers in the river or canal

18.Take a bath immediately after finishing work related to

agrochemical use

19. Separate agrochemical contaminated clothes from others

to clean

20. Store agrochemicals in a locked area




Part 5: In-home pesticide safety assessment

Instruction: Please tick (/) in the brackets. You select only one answer in each item

Statement

Yes

No

Leave agrochemicals in the bath room close to shower

cream, mouthwash, detergents, etc.

Leave agrochemicals in the kitchen close to dishwashing

liquid, sauce, fish sauce and other condiments.

Provide a storage area for agrochemicals, such as a closet or

storage room, hard to reach for children.

Provide a safety and locked room of agrochemicals

Store agrochemicals in a storage area

Store agrochemicals in a safe and locked room

N o o &

Leave your shirt and trousers stained with agrochemicals

with your family’s clothes.

Separate for washing your shirt and trousers stained with

agrochemicals from your family’s clothes.

Provide hazardous trash and general trash.

10.

Throw out agrochemical containers in general trash

11.

Provide the call numbers of hospitals, health centers, and
toxicological centers (in case of emergency from

agrochemical hazards)

12.

Easy to get emergency call numbers in your home (in case of

an emergency from agrochemical hazards)
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Part 6: Spider-gram Questionnaire: community participation

Instruction: Please tick (/) in the brackets. You select only one answer in each item

Minimal | Restricted Fair Open Maximal
(score = 1) (score = 2) (score = 3) (score=4) (score = 5)

Dimension of community participation

1. Community needs
1.1 Agricultural chemical risk behavior is an
important issue needed to early concern.

1.2 Getting an agricultural chemical safety behavior
IS benefit to your community.

1.3 Agrochemical safety behavior strategies have
been set into your community plans.

2. Community leaders
2.1 Community leaders kindly support agrochemical
safety behavior activities.

2.2 Community leader decision is important to
develop agrochemical safety behavior plans in the
community.

3. Resource mobilization

3.1 You can make a decision on agrochemical safety
program allocations according to the existing
resources (money, manpower, materials).

4. Organizations

4.1 Agrochemical safety program has been supported
by local community organizations.

4.2 Farmers can make a decision on agrochemical
safety program activities in your community.

5. Managements

5.1 In your community, the appropriate decision and
management structures favored by agrochemical
safety program committee create the improvement of
your agrochemical safety behaviors.

(Modified from Rifkin SB, et al, 1988 and Gunilla Bjaras, 1991)
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Appendix G

Focus group discussion guidelines

Focus group discussion guidelines

1. What belief systems influence the farmers’ perceived risk of agrochemical exposure?

2. What are farmer’s beliefs regarding the severity, susceptibility, barriers and benefits of

agrochemical exposure?

risks?

4. What are the needs of farmers to improve agrochemical safety in the Khlong Seven

community?

5. What are recommendations for establishing rice farmer guidelines for improving

agrochemical safety in Khlong Seven?
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Appendix J

Video script of Case Study: Agrochemical Risk Behaviors
in Khlong Seven Community
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Appendix K

The Examples of agrochemicals in Khlong Seven Community

Chemical Name Brand Name Examples
A.V.nock35
Depo
Pyrethoid Kukai 35
Carbamate
A.V.Carb
J-Ben
Benzimidazole A.V.dazim

Glycine

Glyphosate 48
A.V.Up 48
Market
One up
Round up

Avermectin

A.V.Mec,
Adba,
Abamac
Abamectin
Ibamac

Organophosphate

Add bomb
Chlorpyrifos 40
Dersban 40E

Esfenvalerate

Propiconazole+
Difenconazole
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