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## 5279208053 : MAJOR  PUBLIC HEALTH 
KEYWORDS    : SHOGUN ORANGE FARMER/SERUM CHOLINESTERASE / INSECTICIDES 
APPLICATOR  

PAISIT BOONYAKAWEE: EFFECTIVENESS OF INSECTICIDE APPLICATION MODELS 
PROGRAM (IAMP) INTERVENTION TO INCREASE SAFETY BEHAVIOR AND REDUCE 
HEALTH RISKS IN SHOGUN ORANGE FARMERS, KHAO-PHANOM DISTRICT, KRABI 
PROVINCE, THAILAND. ADVISOR: PROF. SURASAK TANEEPANICHSKUL, 313 pp. 
Objectives: 1) To develop and implement a multi-component intervention program, 

drawing upon on social cognitive theory, to improve insecticide-related knowledge, attitude, and 
practice scores (continuous outcomes), and to reduce unsafe serum cholinesterase (SChE) 
prevalence and insecticide-related symptom prevalences (dichotomous outcomes), in Shogun orange 
farmers in Khao-phanom District Krabi Province: 2) to test intervention effects on these outcomes in 
a quasi-experimental study (42 farmers in the intervention group, 50 in the control group), in which 
outcomes were measured at baseline, and at 2 and 5 months post-intervention; 3) to further assess 
the possible benefit of one intervention component, inclusion of a small "role model group" of 
respected peers, on practice scores; and 4) to assess relationships among knowledge, attitude, and 
practice in insecticides use scores. 

Methods: Data were collected with a standardized, pre-tested questionnaire, based largely 
on the Agricultural Health Study in the US and previous studies in Thailand. Baseline characteristics 
were compared between the intervention and control groups.   Overall intervention effects on 
continuous outcomes were evaluated with repeated-measures analysis of variance. Intervention 
effects were also evaluated at each follow-up time, using difference-in-difference analysis, with 
linear mixed models for continuous outcomes and generalized linear models with generalized 
estimating equations (GEE) for dichotomous outcomes. All time-specific analyses gave modeled 
absolute magnitudes of intervention effects, as opposed to relative risks or odds ratios. 

Results: In the baseline comparison between study groups, 3 characteristics, personal 
illness history, use of mosquito coils, and spraying pesticides at home, exhibited p-values < 0.1. 
Intervention effects were reported both unadjusted and adjusted for these 3 characteristics. The 
intervention was associated with statistically significant increases in knowledge, attitude, and 
practice scores, and with clear reductions in unsafe SChE prevalence, at each follow-up time, and 
in both unadjusted and adjusted analytical models. The intervention was also associated with 
reduction in prevalence of digestive symptoms, but not of neuromuscular, respiratory, eye, or skin 
symptoms. Inclusion of the small "role model group" appeared to increase the beneficial effect of 
the intervention on practice. Knowledge, attitude, and practice scores were positively and 
significantly associated with each other. However, in a multivariable mixed model (K-A-P), 
attitude score, but not knowledge score, was positively and significantly associated with practice 
score. 

Conclusion and discussion: The performance of the role models behaviors was 
associated with considerable improvement in most of the studied outcome and helpful in enhancing 
the intervention effect on safety practice. The Insecticides Application Models Program should 
consider for safety insecticide applicators and orange farmers. In main assumption is this education 
tools modified for influencing behavior and emphasizes the safety messages about preventing 
insecticides exposure, seeing a clear pictures of insecticides contamination, and increase the 
priority of doing during insecticides application to minimize further contamination with quick 
demonstrations in field applications that given them a proper step for decontaminated while 
observed the difference between using PPE and did not. And observed media role models 
determines what behaviors a farmer was able to observe and it imitated most frequently when 
observers perceive the role models as similar to themselves that influencing safety behavior 
changed, it’s value of insecticides exposure reduction. 
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CHAPTER I 

INTRODUCTION 
 

1.1 Background and Rationale 

Pesticides were recognized as important to food production but their use might 

present potential health risks from both occupational and non-occupational exposures. 

For example, different pesticides have been implicated in chronic neurotoxicity, 

endocrine disruption, immune impacts, genotoxicity, mutagenicity and carcinogenesis 

through routes that include consumption of dietary residues (Maroni and Fait, 1993; 

Dalvie et al., 1999; Abou-Donia, 2003; Galloway and Handy, 2003; Choi et al., 

2004). Reports on recent national monitoring programs of pesticides residues in food 

in Europe, USA and Canada of which the data in the US and Canada included 

imported samples, have all found residues to be present in fruit and vegetable 

products including wheat (Canadian Food Inspection Agency, 2005; CEC, 2005; 

FDA, 2005; PRC, 2006). Pesticides of different chemical structure (e.g. 

organochlorines, organophosphates and carbamates) have been reported as 

xenoestrogens (Fénichel & Brucker-Davis, 2008; Singleton & Khan, 2003). The 

endocrine-disrupting action was firstly established in organochlorines (Bustos et al., 

1988; Gaido et al., 1998). More recently, the organophosphates chlorpyrifos and 

diazinon, the pyrethroid cypermethrin and other compounds such as thiabendazole 

have been also reported as showing estrogenic activity (Andersen et al., 2002; Kojima 

et al., 2004; Kojima et al., 2005).  

Exposure to pesticides through consumption of fruits is almost continuous, 

either as a result of direct treatment or due to environmental or cross contamination. 

Fruits are usually subjected to pre and post-harvest treatments. Organophosphates, 

carbamates and pyrethroids are routinely applied to fruit crops for broad spectrum 

insect control (Rawn et al., 2004; Rawn et al., 2006). Fruits (and derivatives like fruit 

juices) are a traditional part of the Mediterranean diet. The consumption of fruits in 

Spain (1792 g per person and week; Ministerio de Agricultura, 2004) is higher than in 

other countries like United Kingdom (1206 g per person and week; Defra, 2003) and 

the most demanded fruits are orange and apples (Consumer, 2008). In Madrid, fruit 
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consumption is above the Spanish average, 2027 g per person and week 

(http://www.mapa.es/es/alimentacion/pags/consumo) and, thus, becomes a good 

model for evaluation of pesticide contamination. 

Pesticide use to date has increased 50-fold since 1950 and currently there are 

thousands of synthetic pesticide products made up of more than 1000 different 

chemicals and combinations thereof (Miller, 2002). Thus, the pesticide market has 

turned into a multibillion dollar one; specialists in business information estimate that 

the global pesticide market surged in 2008 by 29% over the 2007 level of $40.7billion 

to $52.4billion, a record increase that came at a time when a global financial crisis 

was in full swing (Reportlinker, 2008). Arguably this trend was also the result of 

surging agricultural commodity prices, which means that farmers were likely to spray 

more, expecting greater pesticide effectiveness and thus crop yield (Fernandez-

Cornejo et al., 1998).  

The struggle to meet the European Union (EU) aesthetic quality standards led 

to increase in the use pesticides by developing country farmers. Heavy use of 

pesticides has been reported in Latin America (Thrupp et al. 1995) and in Africa 

(Mwanthi and Kimani 1990; Ohayo-Mitoko 1997). Thrupp et al. (1995) document the 

acute and chronic clinical effects of overdependence on pesticides to meet the 

stringent EU aesthetic quality standards. They find increased incidence of pesticide 

induced poisoning including (1) skin, eye and gastro-intestinal irritations, (2) cancer, 

(3) neurological problems and (4) stillbirths and abortions. Similar problems have 

been documented in Kenya by Mwanthi and Kimani (1990) and Ohayo-Mitoko 

(1997). 

Insecticides, fungicides and herbicides are agrochemicals designed to combat 

the attacks of various pests on agricultural crops. They are widely used in agricultural 

practices. Main applications are done during production and post-harvest treatment of 

agricultural commodities for transport purposes (FAO/WHO, 2004). However 

considerable amounts of harmful pesticide residues often remain in the harvested 

fruits, becoming a permanent danger to the quality of food, environment and can 

reach the consumer creating health hazards. The problem is serious in raw eaten fruits 

(Nollet, 2004; Solecki et al., 2005). Pesticides have been linked to a wide spectrum of 

human health hazards, ranging from short-term impacts such as headaches and nausea 
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to chronic impacts like cancer, reproductive harm, and endocrine disruption. Chronic 

health effects may occur years after even minimal exposure to them in the 

environment, or result from their residues ingested through food and water (Barnett, 

1997; JMPR, 2004). The presence of pesticides in food receives worldwide attention. 

It is the responsibility of the government authorities to register and set the maximum 

residue limits (MRLs) to regulate their concentration in fruit and vegetables (Fong 

W.G. et al., 1999).  

Thailand has continuously been developed in both agricultural and industrial 

sectors.  At present, the country is remarkably successful in export-driven agriculture 

and manufacturing.  The significant economic growth has positive as well as negative 

influences on the health of its people.  On the positive side, the relative increase in 

average household income has, of course, been paralleled by the higher levels of 

education and thus of health concern among the Thais.   

In 1995, there were 132,478,570 rais of farm holding land in Thailand.  Most 

of the area (68,292,753 rais or 51.6%) were paddy land.  The rest were field crops 

(32,011,185 rais or 24.2%), fruit trees and tree crops (22,318,991 rais or 16.9%), 

housing area (3,518,683 rais or 2.7%), idle land (3,221,465 rais or 2.4%) and others 

(1,396,619 rais or 1.1%).  In the South, there were 18,164,960 rais of farm holding 

land (13.7% of total in Thailand).  They were fruit trees and tree crops (13,411,814 

rais or 73.8%), paddy land (3,382,768 rais or 18.6%), housing area (507,949 rais or 

0.4%), idle land (392,663 rais or 0.3%) and others (240,136 rais or 0.2%).  In Krabi 

Province, there were 1,164,083 rais of farm holding land (6.4% of total in the South).  

They were fruit trees and tree crops (1,031,975 rais or 88.7%), paddy land (75,858 

rais or 6.5%), housing area (21,225 rais or 1.8%), idle space (19,879 rais or 1.7%) and 

others (5,716 rais (0.5%). 

In 2000, Thailand imported 33.6 kilotons of pesticides or approximately 

4,185.6 million baht via the Bangkok Port.  Most were herbicides weighing 16.4 

kilotons and costing 2,169.9 million baht, insecticides at 9.6 kilotons or 1,149.6 

million baht, and fungicides at 4.9 kilotons or 594.7 million baht.  The top-3 imported 

herbicides, valued in Thai baht, were Glyphosate Isopropylamind Salt, Bromacil and 

Paraquat Dichloride, respectively.  The top-3 imported insecticides were Endosulfan, 

Cypermetrin and Methamidophos, respectively.  The top-3 imported fungicides were 
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Carbendazim, Metalaxyl and Propinab, respectively.  From 1996 through 2000, it is 

not clear whether the quantity or value of imports of these pesticides changed 

appreciably.  At the same time imports of plant growth retardants (PGRs) and 

fumigants definitely increased. 

We have found that the most pesticide-intensive plants are rice, tropical fruit, 

such as orange, sugarcane, vegetable, cassava, rubber tree, cotton, soybean, tobacco 

and chili, respectively.  The most insecticide-intensive plants are rice, tropical fruit, 

cassava, cotton, vegetable and chili, respectively.  The most herbicide-intensive plants 

are rice, sugarcane, Para rubber, cassava, tropical fruit, palm oil and pineapple, 

respectively. 

 Citrus is one of the most economic fruits crop growing in every region of 

Thailand. There are many kind of citrus that are grown in Thailand for commercial 

purpose such as mandarin orange, shogun orange, and pomelo. These fruits, other 

than consumed in Thailand, are exported to foreign countries. The values of export 

are more than hundred million baht per year. At present, the citrus plantation being 

threaten by many kind of insect pests and diseases that attach citrus trees throughout 

growth stages. The insect pests of citrus in Thailand composed of 23 species in 6 

orders; Thysanoptera, Homoptera, Hemiptera, Coleoptera, Lepidoptera and dipteral. 

Significance of these insect pests varies according to the kind of citrus and location. 

However, the most important insect pests which are found in everywhere and in every 

kind of citrus are Thrips and Citrus leaf miner which spread all over the year 

especially in the early stage of young leaf. Moreover, Alphid, Citrus Psylllid and 

Cotton bollworm are spread during stage of young leaf and flower. Citrus Psyllid can 

cause sap sucking and can be a carrier of greening disease while Cotton bollworm can 

damage young stem, flower and fruit resulted in stunt growth leading to low quality 

production. Alphids can cause sap sucking lead to curling of leaf, black fungus on leaf 

and be carries of Tristeza disease. Another pest is some mites such as African red 

mite, broad mite and citrus rust mite. The importance plant diseases are greening 

disease, tristeza disease. Citrus canker and root and stem rot. The citrus growers 

commonly use chemical to control the citrus pest as regularly as needed. Although, 

pesticide is effective and convenient to use but the cost is expensive and may cause 

toxic to human and leave high residues on citrus and in surrounding environment. 
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Moreover, many pests have developed resistance to pesticide that made more and 

more pesticides usage.                 

Due to a variety of pesticides available and ineffective government control, 

they are traded and used inappropriately.  In addition, lack of awareness of their 

toxicity, and of self-prevention methods among agriculturists.  These chemicals may 

harm an individual as well as other living organism, directly or indirectly.  The 

chemicals employed could also pollute the environment and contaminate the food 

chain causing both acute and chronic illnesses. 

 In 2000, according to the Epidemiological Surveillance Report (รง. 506) by the 

Department of Epidemiology, there were 4,337 patients getting ill from their 

occupation in year 2000.  Most (3,109 cases or 71.68%) were poisoned by pesticides.  

Meanwhile, the 2001 Fiscal Year Report by the Department of Sanitation stated that 

the sick ratio was 15.43:100,000 and the cases of death were 21.  In Krabi Province, 

there were 2 patients poisoned by pesticides (2001) and 13 employees at Sri-jarern 

Shogun garden in Khao-phanom District (2002). This year 2011, from report of 

“Healthy Agriculturists & Safety Consumers” Krabi Province Public Health Office 

shown that SchE screening test by used reactive paper in 743 agriculturists had unsafe 

level of chlorinesterase up to 204 peoples (27.46%).   

In Krabi province Shogun orange was one of the popular products in One 

Tumbol One Product (OTOP). That was almost planted in Khao-phanom District 

about 1,000 Rais. Sri Jarern garden had the most area for planted Shogun orange 

about 935 Rais it was 80 % of the plantation area. In Sri Jarern garden it separated 

area into 2 site; site A (460 Rais) and site B (475 Rais) it located in Khao din Sub-

district and Na Khao Sub-district, far distance about 20 kilometers. In each site it had 

applicators about 42 and 48 per site, respectively.   

The majority of agricultural pesticide poisoning and injury incidents happen 

through skin exposure and absorption. Skin exposure occurs when an agricultural 

pesticide handler mixes and applies pesticides, or comes into contact with pesticide 

residues on contaminated surfaces, such as unwashed application equipment, or dirty 

personal protective equipment (PPE). The skin is largely unrecognized and is 

influenced by many possible factors such as: Characteristics of pesticides, type of 

protective clothing, environmental conditions, culture of the workplace, methods of 
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mixing and application, knowledge and practices of individual pesticide handlers. So 

using personal protective equipment is extremely important. 

Researchers recognized that the fluorescent tracer technique in the intervention 

program and Social Cognitive Theory, are also creative ways to teach agricultural 

insecticide handlers, managers, farming communities, and other trainers about 

insecticide exposure.  

This can motivate workers to protect themselves from insecticide exposure. 

Seeing skin contamination can help people understand where, how, and why 

insecticide exposure occurs. With new knowledge from this research, Shogun orange 

farmers can take appropriate steps to minimize insecticide exposure. 

 

1.2 Research Question 

1. Does an Insecticide Application Models Program (IAMP) intervention 

increase safety behaviors in insecticides use and reduce health risks in 

Shogun orange agriculturists in Khao-phanom District Krabi Province?  

 

1.3 Research Objective 

 1. To characterize and assess insecticide usage, safety behaviors and health 

risk of Shogun orange farmers in Khao-phanom District, Krabi Province. 

2. To implement and assess effectiveness of an Insecticide Application Models 

Program (IAMP).  
 

 Specific objectives 

1. To develop and implement a multi-component intervention program to 

improve insecticide-related knowledge, attitude, and practice scores and to 

reduce unsafe serum cholinesterase (SChE) prevalence and insecticide-

related symptom prevalences in Shogun orange farmers in Khao-phanom 

District Krabi Province. 

2. To test intervention effects in a quasi-experimental study in which 

outcomes were measured at baseline, and at 2 and 5 months post-

intervention. 

3. To assess the possible benefit of "role model group" on practice scores. 
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4. To assess relationships among knowledge, attitude, and practice in 

insecticides use. 

 

1.4 Research hypothesis 

1. An Insecticide Application Models Program (IAMP) intervention can 

increase safety behaviors (practice in insecticide use score) 

2. An Insecticide Application Models Program (IAMP) intervention can 

decrease prevalence of unsafe serum cholinesterase level. 

3. An Insecticide Application Models Program (IAMP) intervention can 

reduce prevalence of toxic symptoms. 

 

1.5 Conceptual Framework 

 The conceptual frame work of this study is to examine the effectiveness of An 

Insecticide Application Models Program (IAMP) intervention towards protective 

behaviors and acute insecticide poisoning (toxic symptoms and serum cholinesterase). 

Independent variable (General characteristic and Insecticide Application Models 

Program) and dependent variable (knowledge, attitude, practice, level of serum 

cholinesterase and toxic symptoms) are shown in figure 1.1. 
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Figure 1.1: Conceptual framework 

1.6 Variable to be study 

The following variables are studied in this research. 

Independent Variables 

General characteristic refer to  

 Gender , age , and educational level 

 Work characteristics: refer to situation in duty working; employee, sprayer, 

and/or mixer.  

 Duration of work: refer to year have done agriculture, other type of 

plantation, used or not used insecticides  

 Duration of insecticide used: refer to used practice in insecticide use such 

as days per year mix/applied, concentration of insecticide used, method of 

Independent variables 
 

 
 
 
 
 

Intervention program IAMP 
-insecticide-related knowledge 

-fluorescent tracer 
-group discussion 

-insecticide practical training 
 -role model group (from SCT) 

 
 
 
 

General characteristic 
  Age 
  Gender  
  Education level  
  Work characteristics 
  Duration of work 
  Duration of 

insecticide used  
 Type of insecticide 

used 
 Insecticide use away 

from the workplace 
 Health status 
 Smoking history 
 Drinking alcohol  

 

Knowledge (continuous)  
 
 

 
 
 
 
 

Unsafe serum cholinesterase 
prevalence (dichotomous) 

(dichotomous variable) 
 

 
 
 
 
 

Insecticide-related symptom 
prevalences (dichotomous) 
 - Neuromuscular 
 - Respiratory 
 - Digestive 
 - Eyes 
 - Skin 

 
 
 
 
 
 

(Measured at baseline and 2 times 
follow-up in intervention and 

control groups)  
 
 
 
 
 

Dependent variables 
 

 
 
 
 
 

Attitude (continuous)  
 
 

 
 
 
 
 

Practice (continuous)  
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insecticide use, duty in handling insecticide, Number of insecticides mixed 

each applying, years of using insecticide, appropriate personal protective 

equipment (PPE) used including gloves, mask, coverall, glasses, rubber 

napkin, hat, and boots    

 Type of insecticide used: refer to used insecticides, herbicides, fungicides, 

and rodenticides 

 Insecticide use away from the workplace: refer to use mosquito coils and/or 

household pesticide spray 

 Health status: refer to perceived general health, doctor visits, chronic 

disease and serum cholinesterase history  

 Smoking  history  

 Drinking alcohol  history 

 Insecticide Application Models Program: refer to an education training 

consisted of knowledge and practical course, and observation learning from 

the role model base on model group of Social Cognitive Theory  
 

Dependent variables 
 
 
 

Knowledge refer to knowledge in insecticide use 

Attitude refer to attitude in insecticide use  

Practice refer to practice in insecticide use  

Serum cholinesterase (SChE) refers to acetyl cholinesterase level including 

normal, safe, risky and unsafe at present tested by reactive paper finger-blood test   

Insecticide related-symptoms: refer to self-report insecticide poisoning or 

symptoms at least one symptom during or 24 hours after apply insecticides, such as 

neuromuscular system: headache, twitching muscle, blurred or dim vision, 

trembling, been soaked with sweat, saliva comes down, weakness/lack of energy, 

muscle cramps, staggering gait, dizziness, urinating, slow heart beat and numbness in 

arms or legs, respiratory system: difficult breathing, runny nose, dry throat, sore 

throat, cough, chest pain, and wheezing, digestive system: feel nauseous or vomiting, 

diarrhea, numbness of tongue and stomach ache, eyes : itchy eyes, scratchy eyes, eye 

irritation, and tears comes down, skin : rash and burned. This history of insecticide 

poisoning does not include intention. 
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1.6.1 Operational Definitions 
 

 

Cholinesterase is an enzyme to digest Acetylcholine compounds (If there is 

high level will affect to nerve impulse, muscular stimulatic, paralysis and die).   
 

 Insecticides are Organohosphate and Carbamates Insecticides excluding 

Herbicides and Fungicides. 
 

Shogun orange farmers mean are a field worker equal or more than 18 years 

of age, and work in the Shogun orange farms. Their fieldwork must include the 

exposure to insecticides. 
 

Fluorescent Tracer is used to mark areas where insecticides get on skin and 

clothes, and applied as they are invisible under normal lighting. Unlike insecticides, 

fluorescent tracers glow under a special lamp called a “black light” to show areas of 

contamination. As a result, the fluorescent tracer technique can provide a clear picture 

of insecticide contamination on the skin. 
 

Black lights are commonly used in dance clubs to produce a “glow in the 

dark” effect in a darkened room. They are also used to check for counterfeit money. 

Black lights emit a type of ultraviolet light called long-wave or UV-A. Fluorescent 

tracers absorb and transform ultraviolet light into visible light – a bright light that 

glows in the dark. 

Role model group was a group of 10 Shogun orange farmers derived from all 

farmers voted to be a role model and received the insecticide practical training with 

using fluorescent tracer demonstrations. 

 

1.7 Expected outcome and benefits 
 

1. The results can be used as a method to decrease insecticides related 

symptoms, especially for agriculturists who exposed to insecticides. In 

addition, the result can be used for policy enforcement and community 

participation. 

2. Can understand the association between knowledge, attitude and practice 

in insecticides use 
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3. Shogun orange farmers can improve protective behaviors and reduce 

health risk from insecticide use. 

4. Furthermore, this research will be useful and helpful for those who 

conduct similar type of study in other areas and many types of fruit. 



CHAPTER II 

LITERATURE REVIEW 

 

The following areas of theories and researches had been studied for this 

research. 

a. Knowledge, Attitude and Practice Theory 

b. Social Cognitive Theory 

c. Fluorescent tracer manual 

d. Insecticides 

e. Organophosphate Insecticides 

f. Carbamate Insecticides 

g. Cholinesterase inhibition   

h. Related Researches 

 

2.1 Knowledge, Attitude and Practice Theory 
 

Definitions of Knowledge 

Knowledge has many definitions such as: 

Chawal Parattakul (cited in Pujoy, 1999) said that Knowledge is facts and 

details of stories and of the actions that one has been told and thought from generation 

to generation while Uthumporn Longuthai (cited in Pujoy, 1999) has definite 

“abilities to gain insight, analyze and synthesize different ideas and facts”. The 

Lesson Webster Dictionary 1997 states that knowledge is a facts understanding, truth 

and structure divided from researching.  And is information about a person or place 

derived from observation, experience, and report.  To have a clear understanding of 

such facts would take time. 
 

 “Knowledge is a basic message understanding of which learners recall from 

what they have seen and heard”.  This stage of understanding is knowledge of 

definition, meaning, fact, theory, structure and problem solving (Suwan, 1983). 
 

Sucha Jan-Aim (cited in Pujoy, 1999) referred to knowledge as message 

decoding process which occurs in between stimulating and responding: 
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Stimulus    Perception  Response 
 

 

Booncherd Pinyoananpong (cited in Pujoy, 1999) said that knowledge is an 

ability to recall general and/or specific events accurately.  It depends on how a person 

decodes a particular event.  An ability to understand is the very basic cognitive skill to 

decode, to memorize and to make use of a message. 

The Webster Dictionary (cited in Pujoy, 1999) states that knowledge is: the 

state of knowing and understanding about a subject clearly and accurately, awareness 

gain through observation and self-study, skill gained through experience, familiarity, 

information collection, and realization of facts. 

In conclusion, knowledge is information, standard and structure learned from 

others’ experience and stored for recall, comprehension, application, analysis, 

synthesis and evaluation.  It is abilities to interpret and to summarize a message as 

well as to foresee its response. 
 

Attitude definitions 

Kamolrat Larsuwan (cited in Pujoy, 1999) summarized that an attitude is 

physically and mentally willingness in response to a stimulus by confronting or 

avoiding it.  There are 2 types: (I) positive or good attitude is one’s willingness to 

confront a stimulus or a situation because of his satisfaction and (II) negative or bad 

attitude is willingness to avoid a stimulus or a situation because of his dissatisfaction. 

Teppanom Maungman et al. (cited in Pujoy, 1999) said that an attitude is a 

mental state of readiness exciting an influence upon an individual’s response to all. It 

is a determining factor whether a person likes or dislikes someone or something. 

Prapapen Suwan  said that attitudes involve the categorization of a stimulus 

along an evaluative dimension, based on affective, cognitive, and psycho-motor 

components (Suwan, 1983). 
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Sometimes behavior is controlled by attitudes and sometimes not.  Attitude 

may encourage self-improvement and help the person to understand the world as 

explained by the diagram below: 

 

 

 

 

 

 
 
 

Figure 2.1: Elements of practice. 
 

An Attitudes form 

Specific experiences: People are exposed to stimuli; they learn through 

reinforcement; and this personal experience determines the person’s attitude. 

Communication: An individual may unintentionally acquire information and 

feelings by the process of communication.  This generally occurs among family 

members where the atmosphere is informal. 

Model: Attitude can also be learned through imitation. 

Institutional factors have a major impact on an individual’s attitudes: family 

school, temple and organization.  

Benefits of Attitudes 

(i) Help to understand the world around by categorization 

(ii) Encourage self-esteem by avoiding thinking about negative self-perceptions or 

avoiding situations that would bring them to the fore 

(iii) Help to conform to group behaviors in order to gain social acceptance 

 

Malinee (cited in Pujoy, 1999) pointed out the benefits of attitudes as follows: 

To expect others’ behavior: attitudes consist of all the person’s emotions 

toward the object, especially positive and negative evaluations, as well as the thoughts 

Attitude Knowledge Expression 
Acknowledgement 

Expression 
concerning Behavior 

Expression of 
Emotion 

Reaction 

Emotion 

Stimulus: individuals, 
situations, social issues 

and others 
 
 

กลุ่ม Social Tissue และ
อ่ืนๆ 

Practice 
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the person has about particular object, including facts, knowledge and beliefs.  

Attitudes are likely to predict how the person tends to act regarding the object. 

To create social harmony: in some social situations people perceive one 

person or group as having the legitimate authority to influence our attitudes and 

behavior.  Obedience to legitimate authority is often the price people pay for social 

harmony. 

To seek for problem-solving measure: there should be social rules upon which 

the social members agree.  When someone deviates from the rules, the person may be 

reminded of his obligations via punishment. 

To be reasonable: relations between attitudes and behavior can go either way.  

Attitudes may control behavior, and behavior sometimes controls attitudes. 

Prapapen Suwan had proposed Likert Model, named after RensisLikert.  This 

model is to build attitude statements, grading ranges in degree from negative to 

positive score (Suwan, 1983) as follows: 

 Choices Positive Score Negative Score 

Absolutely agree 4 or 5 0 or1 

Agree 3 or 4 1 or 2 

Not sure 2 or 3 2 or 3 

Disagree 1 or 2 3 or 4 

Absolutely disagree 0 or 1 4 or 5 

 

Definitions of Practice 

Prapapen Suwan had defined practice as all human’s visible and invisible 

activities: cardiovascular system, muscular system, walking, speaking, eating, 

sensation, enjoyment, satisfaction etc.  Psychologists hold the same belief that there is 

always an objective, a reason, a stimulus or a motivation behind the activity done, 

(Suwan, P., 1983). 

Practice is a part of behavior which could be observed.  Practice is an action or 

a reaction to stimulus.  Sometimes it could be clearly observed; other times measuring 

tools are needed (Anek, 1976).  Likewise, Prapapen Suwan and Sawing Suwan (cited 

in Pujoy, 1999) pointed out that effective practice is related to 5 steps of body’s 

working system: 
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(i) Imitation: To choose an interesting model 

(ii) Manipulation: To follow an interesting style 

(iii) Precision: To decide what is the appropriate style to follow 

(iv) Articulation: To continuously carry out the appropriate style 

(v) Naturalization: To automatically behave as the style has become a part 

of the self 

 

Reasons for Practice 

Anchalee Singhasut (cited in Pujoy, 1999) has mentioned the reasons for 

practice as below: 

(i) Physical needs 

(ii) Appropriate Stimuli 

(iii) Emotions or feelings 

(iv) Knowledge, an understanding and expectation of the outcome 

(v) Motivations i.e. need for success 

 

Practice Change 

Practice may alter with respect to an individual’s self-development; it is 

settled during periods of life and undergone transformation during the others. 

Anchalee Singhasut (cited in Pujoy, 1999) has classified practice change into 3 

patterns. 

(i) Obedience of authority; social rules, laws and regulations 

(ii) Imitation others; a teacher, a parent or a superstar 

(iii) Acceptance; People alter their behavior because a change supports 

their private beliefs. 

 

Factors Influencing Health Practice 

Sukhothaithammatirat Open University (cited in Pujoy, 1999) defined factors 

influencing health practice’ as follows: 

(i) Psychological factors i.e. maturity, needs, interests, motivations, skills 

etc.  These may well influence knowledge and attitudes.  Similarly, individuals 
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differ in the levels in maturity would have different knowledge, attitudes and 

health practice. 

(ii) Social and cultural factors; family, social group, social status, culture 

etc.  Differences in cultures would lead to differences in health practice. Some 

communities, a mother is not allowed to have meat for a while after giving 

birth.  Some villagers prefer well water to boiled water because the former is 

tastier. 

(iii) Economic factors: The poor tend to possess knowledge and hold 

beliefs inappropriate for health practice.  Most Thais live in upcountry with 

low income will have a very high chance of acquiring improper health 

practice, and therefore tend to become ill easily. 

(iv) Educational factors: The higher level of education people pursue more 

likely to obtain knowledge and beliefs appropriate for health practice than 

lowers. 

(v) Political factors: Laws and regulations passed by the legislature may 

possibly have an effect on citizens’ knowledge, attitudes and health practice. 

 

Prapapen Suwan had summarized the relationship between knowledge, 

attitudes and practice as follows: 

Knowledge and personal experience shape and influence attitudes.  Besides 

cognitive, attitudes are founded on affective and behavioral components.  Attitudes 

exemplify overall evaluations toward attitude objects.  Also, an attitude contains some 

tendency to behave in connection with the attitude object.  Relations between attitudes 

and behavior can go either way.  Attitudes may control behavior, and behavior 

sometimes controls attitudes.  In addition, behavior is sometimes controlled by 

attitudes and other times by norm, habit or expectation of a particular outcome. 

Individuals’ health practice is complicated because each decision making involves 

motivations, beliefs as well as the current balance of incentives (Suwan, P., 1983). 

 

2.2 Social cognitive theory [SCT] 
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Figure2.2: Social Cognitive Theory concept of PBE factors  

Source: Pajares (2002). Overview of social cognitive theory and of self-efficacy. 12-

8-04. From http://www.emory.edu/EDUCATION/mfp/eff.html. 
 

Building on previous theorization and research by Miller and Dollard (1941) 

and Rotter (1954), Social Cognitive Theory (SCT) was first known as social learning 

theory, based on the operation of established principles of learning within the human 

social context (Bandura, 1977). It renamed was Social Cognitive Theory when 

concepts from cognitive psychology were integrated to accommodate the 

understanding of human information processing capacities and biases that influence 

learning from experience, observation, and symbolic communication (Bandura, 1986), 

SCT has embraced concepts from sociology and political science to advance the 

understanding of functioning and adaptive capacities of groups and societies 

(Bandura, 1997). Also has integrated and developed concepts from humanistic 

psychology by analyzing the processes that underlie self-determination, altruism, and 

moral behavior (Bandura, 1999). 

SCT emphasizes reciprocal determinism in the interaction between people and 

their environments. SCT posits that human behavior is the product of the dynamic 

interplay of personal, behavioral, and environmental influences. This theory focuses 

on people’s potential abilities to alter and construct environments to suit purposes 

they devise for themselves. According to Bandura (1997), planned protection and 

promotion of public health can be viewed as illustrations of this kind of reciprocal 

determinism, as societies seek to control the environmental and social factors that 

influence health behaviors and health outcomes. 

http://www.emory.edu/EDUCATION/mfp/eff.html
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Purpose of Theory:   

• To understand and predict individual and group behavior.   

• To identify methods in which behavior can be modified or changed.   

• Frequently used in interventions aimed at personality development, behavior 

pathology, and health promotion. 

CONCEPTS OF SCT 

TABLE 2.1 Social Cognitive Theory Concepts (Bandura, 2006). 
 

Concept Definition Illustration 

Reciprocal determinism 

 

Environmental factors influence 

individuals and groups, but   

individuals and groups can also  

influence their environments 

and regulate their own behavior 

Planned protection and 

promotion of public health by 

changing environmental factors 

that influence health and 

behavior 

Outcome expectations Beliefs about the likelihood and 

value of the consequences of 

behavioral choices 

Changing expectations about the 

pleasure associated with 

condoms (McAlister et al., 

2000) 

Self-efficacy Beliefs about personal ability to 

perform behaviors that bring 

desired outcomes 

Improving women’s beliefs 

about their ability to convince 

partners to use condoms 

(McAlister et al., 2000) 

Collective efficacy 

 

Beliefs about the ability of a 

group to perform concerted 

actions that bring desired 

outcomes 

 

Organization of parents’ groups 

to organize safe parties and 

advocate other environmental 

changes to reduce underage 

alcohol use (Perry et al., 2002) 

Observational learning 

 

Learning to perform new 

behaviors by exposure to 

interpersonal or media displays 

of them, particularly through 

peer modeling 

Behavioral journalism 

promoting condom use 

(McAlister et al., 2000) and 

entertainment-education 

featuring women empowered 

with literacy skills (Singhal and 

Rogers, 1999) 
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TABLE 2.1 Social Cognitive Theory Concepts. (continue) 
 

Concept Definition Illustration 

Incentive motivation 

 

The use and misuse of rewards 

and punishments to modify 

behavior 

 

Laws prosecuting teen smokers 

may have unwanted effects 

(Loukas et al., 2006), but taxes 

can deter the onset of tobacco 

use (Hopkins et al., 2001). 

Facilitation 

 

Providing tools, resources, or 

environmental changes that 

make new behaviors easier to 

perform 

 

Distribution of condoms at no 

cost (McAlister et al., 2000) and 

business assistance to help 

women escape prostitution 

(Sherman et al., 2006) 

Self-regulation 

 

Controlling oneself through 

self-monitoring, goal-setting, 

feedback, self reward, self- 

instruction, and enlistment of 

social support 

 

Computerized self-management 

training for asthma patients 

(Lorig et al., 2001) and 

telephone counseling for 

smoking cessation (Rabius et al., 

2004) 

Moral disengagement 

 

Ways of thinking about harmful 

behaviors and the people who 

are harmed that make infliction 

of suffering acceptable by 

disengaging self-regulatory 

moral standards 

Dehumanization and diffusion 

of responsibility influence 

aggression and corporate 

transgressions that harm public 

health (Bandura et al., 1996, 

2000) 

 

 

Table 2.1 defines and illustrates the key concepts of SCT. These can be grouped into 

five categories: (1) psychological determinants of behavior, (2) observational 

learning, (3) environmental determinants of behavior, (4) self-regulation, and (5) 

moral disengagement. 
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Figure 2.3: Mind mapping of Bandura’s concept in Social Cognitive Theory. 
 

SCT asserts that people learn not only from their own experiences, but by 

observing the actions of others and the benefits of those actions, as mind mapping in 

figure 2.3. 
 

Psychological Determinants of Behavior in SCT 

A number of individual-level psychological determinants have. One main 

determinant is outcome expectations, defined as “beliefs about the likelihood of 

various outcomes that might result from the behaviors that a person might choose to 

perform, and the perceived value of those outcomes.” The basic idea-people act to 

maximize benefits and minimize costs-is fundamental to both animal and human 

learning theory. SCT builds on this idea by showing that human values and 

expectations are subjective, that is, people’s actions are not based solely on objective 

reality but on their perceptions of it. SCT also places great importance on how the 

capacity for foresight makes it possible for people to visualize and work toward 

distant goals while discounting immediate costs and ignoring the short-term benefits 

of alternative actions. 

SCT and other health behavior models and theories give special consideration 

to social outcome expectations. These correspond to the concept of social norms in 

the Theory of Reasoned Action (TRA) and Theory of Planned Behavior (TPB), which 

Social Cognitive Theory 

Bandura’s concept 

Observation learning  Models  

Production   

Retention  

Attention  

Symbol models   

Living models   
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are defined as expectations about how different people will evaluate our behavior and 

our willingness to be guided by their evaluation. The concept of self-evaluative 

outcome expectation is important to SCT. It functions like a social outcome, but 

individuals produce it for themselves. Thus, behavior can be governed partly by 

people’s anticipation of how they will feel about themselves if they do or do not 

perform a certain behavior, self-evaluative outcomes can be more powerful than 

expectations about social and material outcomes for some individuals. The postulation 

of this category of outcome expectation helps to explain how individuals can resist 

physical gratifications and social pressures or make unrecognized sacrifices to meet 

their own standards of approvable conduct. 

Self-efficacy belief (Bandura, 1997) is the concept for which SCT is most 

widely known and which has been integrated into other models and theories. It 

consists of a person’s beliefs about her capacity to influence the quality of functioning 

and the events that affect her life. Numerous studies have shown that the performance 

of many behaviors is determined both by outcome expectations and self-efficacy 

beliefs, with the latter becoming more important for behaviors of progressive 

complexity or difficulty (Bandura, 1997). Several review papers have presented and 

discussed methods for measuring self-efficacy in health behavior research (Maibach 

and Murphy, 1995; Moritz et al., 2000; Contento et al., 2002). Because many of the 

things that people seek are achievable only by working together with others, Bandura 

has extended the concept of perceived efficacy to collective efficacy, demonstrating 

its effects on how people work in organizations and on their political participation 

(Bandura, 1997; Fernández Ballesteros et al., 2002). 

Observational Learning 

The exceptional human capacity for observational learning, especially via 

mass com- munications, is central to SCT. According to Bandura, four processes 

govern observational learning (Bandura, 1986, 2002): (1) attention, (2) retention, (3) 

production, and (4) motivation. Different factors play a role in different processes. For 

example, access to family, peer, and media models determines what behaviors a 

person is able to observe, while the perceived functional value of the outcomes 

expected from the modeled behavior determines what they choose to attend to closely. 

Cognitive retention of an observed behavior depends on intellectual capacities such as 
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reading ability. Production, that is, the performance of the modeled behavior, depends 

on physical and communication skills and on self-efficacy for performing, or learning 

to perform, the observed behavior. Motivation is determined by outcome expectations 

about the costs and benefits of the observed behavior. 

Many studies have shown that models are imitated most frequently when 

observers perceive the models as similar to themselves, making peer modeling a well-

recognized method for influencing behavior (Schunk, 1987). Children are more likely 

to imitate other children who are their same age or older (Brody and Stoneman, 1981). 

To help people gain self-efficacy for complex or difficult new behaviors, SCT stresses 

the usefulness of “coping” models, which confront and successfully struggle with the 

same challenges and barriers to change that the observers face. Bandura (2006) 

illustrates this with comments from young women in India who report that they were 

influenced by a radio serial drama titled Taru, in which a mother enrolls her daughters 

in school despite strong discouragement and many challenges: “When Taru can fight 

harsh circumstances, why can’t we? Before Taru there was darkness, now there is 

light.” This form of peer modeling has been often used in entertainment education for 

social change programs in the United States and internationally (Singhal and Rogers, 

1999; Wilkin et al., 2007). Peer modeling, with real stories about community members 

achieving behavioral change-behavioral journalism (McAlister, 1995; McAlister and 

Fernández, 2002). For promoting observational learning of health behaviors, 

storytelling in the form of a narrative may be more effective than the presentation of 

directly didactic or persuasive messages (Hinyard and Kreuter, 2007). 

 

Environmental Determinants of Behavior 

Like ecological models, SCT includes concepts to describe the powerful influences of 

environment on behavior. SCT has a reciprocally deterministic viewpoint and 

hypothesizes that no amount of observational learning will lead to behavior change 

unless the observers’ environments support the new behaviors (Bandura, 2002). One 

basic form of environmental change to modify behavior is incentive motivation, 

through the provision of rewards or punishments for desired or undesired behaviors. 

Bandura (1969, 1986) has written extensively on the mechanisms through which 

public policies do or do not influence behavior, emphasizing the unintended effects 
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that arise with the use of punishment. These unintended effects are illustrated in the 

enforcement of punitive laws forbidding minors’ possession of tobacco in Texas, 

which appear to be intermittently and selectively enforced with a bias against minority 

youth (Gottlieb et al., 2004). They are seen as unfair and counterproductive by 

apprehended violators and their parents (Loukas et al., 2006). Increasing the prices of 

smoking through taxation of tobacco products is a less punitive form of incentive 

motivation; it has been found to be an effective policy to deter teen smoking (Hopkins 

et al., 2001). It provides the certain and immediate reward of more money to spend on 

other things for young people who choose not to purchase tobacco. Alternatively, 

providing financial incentives for participating in smoking cessation and for validated 

quitting recently has been found to significantly improve quit rates among smokers at 

a medical center (Volpp et al., 2006). 

A second basic approach to influencing behavior through environmental 

change is facilitation, which is the provision of new structures or resources that enable 

behaviors or make them easier to perform (Bandura, 1998). Motivation seeks to 

manipulate behavior through external control, whereas facilitation is empowering. 

SCT joins a number of other theories and models of health behavior in stressing the 

importance of recognizing barriers to health-promoting behavior change and 

identifying ways in which those barriers can be removed or overcome. There are 

many examples of how behavior can be influenced by facilitation. A case study later, 

how education about condom uses for HIV protection was combined with the 

distribution of free condoms, which made them more readily available to those who 

were at the greatest risk of sexually transmitted disease. Illustrating another form of 

empowering facilitation that alters behavior, Sherman and colleagues (2006) found 

that the provision of tools, resources, and training in jewelry making and marketing 

can enhance the impact of an HIV-risk-reduction program for sex workers by 

diverting them into a less risky enterprise. 
 

Self-Regulation 

SCT emphasizes the human capacity to endure short-term negative outcomes 

in anticipation of important long-term positive outcomes, that is, to discount the 

immediate costs of behaviors that lead to a more distant goal. This is achieved 
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through self-regulation (Karoly, 1993). According to SCT, self-control does not 

depend on a person’s “will power” but instead on his acquisition of concrete skills for 

managing himself. The basic idea is that we can influence our own behavior in many 

of the same ways we would influence another person, that is, through rewards and 

facilitating environmental changes that we plan and organize for ourselves. Bandura 

(1997) identifies six ways in which self-regulation is achieved: (1) self-monitoring is 

a person’s systematic observation of her own behavior; (2) goal-setting is the 

identification of incremental and long-term changes that can be obtained; (3) feedback 

is information about the quality of performance and how it might be improved; (4) 

self-reward is a person’s provision of tangible or intangible rewards for himself; (5) 

self-instruction occurs when people talk to themselves before and during the 

performance of a complex behavior, and (6) enlistment of social support is achieved 

when a person finds people who encourage her efforts to exert self-control. 

Instruction in self-regulation techniques is a widely used application of SCT. Further, 

these strategies are both similar to, and overlapping with approaches to change 

behavior by increasing self-efficacy. 
 

Moral Disengagement 

SCT describes how people can learn moral standards for self-regulation, 

which can lead them to avoid violence and cruelty to others. They can violate those 

standards through what Bandura (1999) labels as mechanisms of moral 

disengagement. These include euphemistic labeling, which sanitizes violent acts by 

using words that make them less offensive; dehumanization and attribution of blame 

to victims by perceiving them as racially or ethnically different and at fault for the 

punishment they will receive; the diffusion and displacement of responsibility by 

attributing decisions to a group or to authority figures, and perceived moral 

justification for harmful actions by construing them as beneficial and necessary. 

Quantitative studies of adolescent aggression have explicitly demonstrated how these 

mechanisms operate and how they determine the likelihood that a young person will 

commit violent acts (Bandura, Barbaranelli, Caprara, and Pastorelli, 1996; Pelton, 

Gound, Forehand, and Brody, 2004). Qualitative analyses of statements by 

participants support the role of these mechanisms in understanding many historical 
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cases of large-scale killings of innocent people (Bandura, 1999). In a study that 

examined how perceptions of moral justification can influence behavior, McAlister 

(2006) found that international and regional differences in homicide rates are strongly 

related to differences in beliefs about the right to kill for protection and revenge. 

War has profound implications for public health, and factors that influence 

support for war may be understood through the use of these concepts from SCT. 

Structural modeling analyses of a national survey in the United States in 2001 found 

that increases in public support for the use of military force against Iraq after 9/11 was 

linked to an increase in measured levels of moral disengagement, that is, an increased 

proportion of respondents endorsed dehumanizing statements about foreign enemies 

and believed that pre-emptive use of military force was justified (McAlister, Bandura, 

and Owen, 2006). In another area of importance to public health, the concepts of 

moral disengagement have also been employed in qualitative analyses of corporate 

transgressions that endanger consumers or the public (Bandura, 1999). Tobacco 

merchandising was made to seem acceptable to those who promote and market 

tobacco products through displacement and diffusion of responsibility and by 

justifications based on beliefs about personal freedoms (Bandura et al., 2000). 
 

Changing Behavior by Increasing Self-Efficacy 

The development of the earliest applications of SCT was preceded by a 

rejection of the prevailing theories and concepts being applied to psychotherapy, 

particularly the idea that individual differences in behavior resulted from personality 

“traits” (Bandura, 2004b). Although it was controversial when introduced, the 

conceptualization of psychotherapy as a learning process rapidly gained support. 

Bandura’s first comprehensive textbook-Principles of Behavior Modification-

provided a detailed analysis of a large body of evidence showing that human behavior 

could be modified and personally regulated, based on knowledge derived from 

empirical studies of how humans learn from and adapt to their environment (Bandura, 

1969). Behavior is a product of an individual’s learning history, present perceptions of 

the environment, and intellectual and physical capacities. Thus, behavior can be 

changed through new learning experiences, guidance in the adjustment of perceptions, 

and support for the development of capacities. 
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In the 1960s, many researchers began to apply behavioral and social learning 

concepts to the development of more effective cognitive and cognitive-behavioral 

therapies to help people change or manage unwanted behaviors (for example, Beck, 

1995; Meichenbaum, 1977). In Bandura’s (1998, 2004a) approach to inducing self-

regulatory personal change, challenging behaviors are reduced to a series of small and 

easily mastered steps, with the therapist providing tools and resources to help the 

client accomplish them. A central principle in his model of behavior therapy is that 

the therapist’s guidance is necessary but it can be gradually replaced by self-direction 

as clients learn to master each step in their progress toward the desired behavior. This 

proved to be highly effective in controlled studies of people with severe snake phobia, 

as approximately three in four were able to learn to control their fears well enough to 

handle a snake in a relatively short time (Bandura et al., 1974). Further research 

showed that increasing self-efficacy was a common mechanism through which 

different types of treatment achieved changes in behavior (Bandura and Adams, 

1977). 

SCT identifies four major ways in which self-efficacy can be developed 

(Bandura, 2004a):  

(1) Mastery experience, (2) Social modeling, (3) Improving physical and 

Emotional states, and (4) Verbal persuasion. 

 

Community-Level Prevention of Chronic Disease and Alcohol Abuse 

SCT influenced the development of pioneering community-level projects to 

prevent heart disease in California (Farquhar et al., 1990) and a well-known, long term 

project in Finland to reduce cardiovascular and other chronic disease (Puska, 2002). 

The “North Karelia Project” conducted mass media campaigns featuring peer 

modeling in a “reality television” format: people in North Karelia were followed in 

news and public affairs programming as they learned to quit smoking, lose or 

maintain weight, and control hypertension (Puska et al., 1987). Interpersonal 

communication networks were organized to provide direct modeling and social 

reinforcement for new behaviors and advocacy of environmental changes such as 

smoke-free environments and higher cigarette taxes (McAlister et al., 1982). The 

project also organized important facilitative changes, such as aggressive outreach for 
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hypertension detection and control and loans for farmers converting from dairy to 

berry production (Kuusipalo et al., 1985). Over twenty five years, these activities led to 

changes in behavior that translated into a 70 percent reduction in cardiovascular 

disease, 65 percent reduction in lung cancer, and a six to seven-year longer life 

expectancy for women and men, respectively (Puska, 2002). 

Long-term effects on chronic disease risk factors were found as a result of 

some components of the Minnesota Heart Health Program, aimed at youth. 

Interventions that used peer modeling and facilitative environmental change were 

carried out for four years at the school and community levels. Two years after the 

conclusion of the intervention, 12th-grade students in the intervention areas in 

Minnesota and North Dakota were significantly less likely to smoke and more likely 

to eat heart-healthy foods and engage in physical activity than students in the control 

area (Perry et al., 1994). Applications of SCT in peer modeling and building 

community networks for peer reinforcement, combined with improvements in access 

to services, have been used to promote cancer screening among Spanish-speaking 

women (Ramirez et al., 1999). To reduce disparities in the burden of tobacco use, 

tobacco settlement funds were used to support a regional campaign in Southeast 

Texas that was explicitly based on SCT. Peer modeling in mass media was designed 

to modify specific outcome expectations about the stress-reducing effects of tobacco 

use and its social desirability. School based programs increased adolescents’ self-

efficacy for coping with pressures to smoke and provided access to an interactive 

Web-based program (Shegog et al., 2005). Environmental and policy changes, such as 

decreased youth access to tobacco products, were implemented concurrently 

(Meshack et al., 2004). A four-year follow-up found a sharp decrease in cigarette 

smoking in the Southeast Texas pilot project region where the campaign was 

conducted (McAlister et al., 2006).  

SCT has also been applied in community-level programs to prevent drunk 

driving and other harms related to alcohol use (for example, Worden et al., 1989; 

Bandura, 1969). Concepts from the theory were applied to the reduction of underage 

alcohol abuse in Project Northland—a community-level randomized trial involving 

twenty-eight communities and twenty-four school districts in Minnesota (Perry et al., 

2000). In this project, a major emphasis was placed on creating barriers to drinking 
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for teens and on reducing access to alcohol. Local community teams were organized, 

using direct action community organizing methods, to assess their communities and 

then take collective action to reduce access, based on a menu of evidence-based 

options. These included training of staff in bars and liquor stores and creating safe 

houses for social events where no alcohol was available (Perry et al., 2000). At the 

end of the 12th grade, environmental changes to reduce retail access to alcohol were 

assessed by having young-looking twenty-one-year-old females attempt to purchase 

beer in all the off-sale outlets in the twenty-eight communities. There was a 

significant reduction in successful “buys” in the intervention versus control 

communities. The trajectory of alcohol use and binge drinking also was significantly 

lower among youth in the intervention communities (Perry et al., 2002), suggesting 

the long-term impact of this approach. 

 

Self-Monitoring. Effective self-monitoring-the systematic observation of 

one’s own behavior—includes observing and recording both the behavior itself and 

the context and cues or events accompanying the behavior. For a smoker trying to 

quit, preliminary self-monitoring in advance of quitting can identify the most 

important cues for smoking. In the ACS’s telephone counseling service, this was done 

by having clients keep simple records of their smoking and the context and cues that 

were present when they smoked, before making a quit attempt. This enabled clients to 

identify and begin to develop coping skills that would be needed when they quit, as 

when a smoker begins to learn anxiety management skills as a result of identifying a 

link between anxiety and intense cravings for tobacco (Karen, 2008). 
 

Goal Setting. This is planned behavior in which intentions are formulated in 

terms of both long-term (distal) and short-term (proximal) goals that will bring people 

closer to the changes they desire. Gradual steps are needed to achieve the successes 

that build self-efficacy. In the telephone counseling program, the initial objective for a 

smoker trying to quit is a single day of not smoking. When that is achieved, a new 

goal of three days of abstinence is set, with increasing intervals between succeeding 

sessions, depending on the client’s progress (Karen, 2008). 
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Feedback. Feedback consists of information about the quantity and quality of 

the behavior being learned, as provided by others and gleaned from the person’s own 

observations. Informative feedback enables smokers who are struggling with the 

challenges of cessation to adjust their strategies and efforts and to identify problems 

that need to be solved. In the telephone counseling program, this occurred when a 

smoker trying to quit learned that relapses are caused by stress and learned to use 

relaxation techniques in anticipation of future stressors. To maintain self-efficacy, 

feedback on an unsuccessful performance should be corrective and framed in a 

positive way. Thus, a quitter who relapsed during the counseling experience is told 

she made a “good try” and encouraged to learn and benefit from the experience in her 

next effort to quit (Karen, 2008). 

Self-Reward.  At the earliest steps in the self-management process, short-term 

and frequent rewards that people give themselves may be more effective than rewards 

that may occur in the distant future. In the ACS counseling program, clients are 

encouraged to set aside part of their savings from not buying cigarettes for weekly 

pleasures, while saving the rest for a more expensive gratification in a month or more. 

The most immediate form of self-reward is the feeling of satisfaction from making 

progress, and telephone counseling clients are encouraged to actively congratulate 

themselves for every step they take (Karen, 2008). 
 

Self-Instruction. When people “talk to themselves” in much the same way an 

instructor might guide them through a new experience, self-instruction occurs. 

Effective self-instruction involves speaking to oneself about each subtask in a 

complex series of tasks. In the ACS counseling program, clients are guided through 

multiple rehearsals of a combination of deep breathing and self-instruction to help 

them cope with stress and reduce cravings for tobacco. Self-instructions are also 

formulated and rehearsed for other situations that might cause relapse, such as social 

occasions where cigarettes or alcohol are offered (Karen, 2008). 
 

Enlistment of Social Support. Social support has multiple functions that 

support the behavior change process. These include verbal persuasion to increase self-

efficacy, provision of feedback, and direct cues to action. In the ACS counseling 

protocol, clients are asked to explicitly identify sources of support and to use them 
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during the counseling process. The counselors are also important sources of short-

term social support, and their training focuses on ways to increase clients’ self-

efficacy, particularly through provision of positive feedback for each small step 

toward quitting smoking (Karen, 2008). 
 

Effectiveness and Cost-Effectiveness In a randomized clinical trial, the ACS 

telephone counseling service was shown to approximately double a smoker’s odds of 

quitting for one year when those who received telephone counseling were compared 

to those who received self-help booklets in the mail (McAlister et al., 2004). 

Counseling was provided at a cost of approximately $100 per client and $1,000 for 

each successful case of cessation attributable to the service. The service was 

particularly effective among young adults ages eighteen to twenty-five, presumably 

due to their shorter duration of smoking and lower levels of addiction (Rabius et al., 

2004). 

 

New applications 

Potentially important new applications of SCT to interventions for individual 

and Public Health are being developed as new technologies and new health threats 

emerge. Here we describe selected examples of computer and Internet-based 

applications, as well as strategies for combating intolerance, increasing public health 

preparedness, and promoting environmentally friendly practices. 

New technologies are well suited for the application of SCT, particularly in 

the development of cognitive and behavioral skills through interactive computer-

assisted guidance. For example, computerized assistance in self-directed learning has 

been shown to be effective in chronic disease management programs for asthma 

(Lorig et al., 2001). Internet communication can serve both as a source of modeling 

and of social support and reinforcement in chat rooms and other venues for virtual 

interaction. Shegog and colleagues (2005) describe an interactive Web-based learning 

program designed to deter adolescent smoking by testing and reducing susceptibility 

to tobacco use. The program provides streaming video with tailored peer modeling to 

refute risky beliefs, for example, that smoking helps people relax. Social skills for 

avoiding tobacco use are increased by leading visitors through interactive role-plays 
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in which they learn ways to refuse cigarettes with coaching and “virtual” social 

reinforcement provided by a cartoon character. This Web-based program was 

evaluated in a single-group pretest-posttest study design in sixth-grade classes of nine 

middle schools, and was found to significantly influence users’ intentions not to 

smoke, self- efficacy expectations, and personal and social outcome expectations with 

respect to tobacco use (Shegog et al., 2005). 
 

Combating Intolerance Through Planned Peer Modeling 

Communications. Efforts to combat intolerance may have many important public 

health implications, as prejudice may be among the factors that contribute directly and 

indirectly to disparities in health (Hamburg and Hamburg, 2004). SCT is readily 

applicable to this topic. McAlister et al., (2000) showed how school newsletters 

featuring behavioral journalism with peer models telling real stories about positive 

cross-group interactions and reductions in prejudicial thinking could decrease 

aggression in a multi-ethnic urban school. Other studies have shown that 

incorporating peer modeling in this kind of narrative, storytelling format can promote 

tolerance toward immigrants and refugees in Finland (Liebkind and McAlister, 1999) 

and reduce prejudicial attitudes and intentions toward disabled people in the United 

Kingdom (Cameron and Rutland, 2006). 
 

Increasing Preparedness for Infectious Diseases and Disasters. SCT can be 

applied to increasing preparedness to meet emerging awareness of threats from 

pandemic infectious disease and disasters, as called for by Freimuth, Linnan, and 

Potter (2000). Applications of the concept of self-efficacy to understanding how 

people cope with hurricanes were described by Benight and Bandura (2004). Paton 

(2003) has presented a comprehensive analysis of diverse forms of disaster 

preparedness based on SCT. McIvor and Paton (2007) recently published research 

showing how outcome expectations and self-efficacy influence preparatory behaviors. 
 

Promoting Environmentally Responsible Behaviors. Efforts to reduce 

energy use and promote other environmentally “friendly” behaviors may help 

ameliorate the public health impact of global warming and environmental 

degradation. Self-efficacy for restraint in energy use among young people appears to 

be highly influenced by situational and family factors (Devine-Wright, Devine-
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Wright, and Fleming, 2004). Berndtsson and Palm (1999) described a campaign to 

decrease the use of private automobiles in Sweden that was directly based on the 

North Karelia Project in Finland, combining price changes with peer modeling and 

“grassroots” outreach to prompt behavior change. 

 

Usefulness of Theory in Public Health:   

The SCT has been used to study a wide range of health problems, from 

medical therapy compliance, to alcohol abuse, to immunizations. One particularly 

fruitful area of investigation to which the SCT has been employed is the study of 

moral and value internalization among children. In fact, it has been argued that the 

greatest contribution of the SCT is its aid in understanding how children are 

socialized to accept the standards and values of their society (Johnston et.al, 1997). 

Indeed, this is a topic to which Bandura himself devoted extensive research efforts 

(Bandura and McDonald, 1963; Bandura, 1989;1991; Bandura and Jordan, 1991).   
 

A number of SCT techniques are currently used in interventions:   

• Modeling   

• Skill Training (reasoning) - psycho motor and social skills (refusal skills)   

behavioral rehearsal   

• Self-Monitoring - a contract with oneself   

• Contracting - contracting with others; a reward may be involved; specific 

behaviors; goals; signatures    
 

Limitations:   

• The theory's comprehensiveness and complexity make it difficult to 

operational.   

• Many applications of the SCT focus on one or two constructs, such as self-

efficacy, while ignoring the others.   

 

Limitations in research on new SCT applications 

These newly emerging areas of application for SCT have been small in scale, 

and evaluations have been lacking or incomplete. Much of the research is descriptive 

or qualitative, particularly with respect to the concept of moral disengagement. 
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Preliminary efforts to use this concept in Internet-based efforts to reduce support for 

war have been reported (Howard et al., 2007). In the future, it is likely that both old 

and new concepts from SCT will be used in programs to meet a variety of new and 

increasing threats to public health. The evaluation of these program and strategies will 

increase the body of knowledge about whether and how SCT-informed strategies can 

be mobilized to address new challenges.  

SCT is very broad and ambitious, in that it seeks to provide explanations for 

virtually all human phenomena (Bandura, 1986). However, because it is so broad, it 

has not been tested comprehensively in the same way that some other health behavior 

theories have been tested. SCT’s best known concept, self-efficacy, has been 

repeatedly validated. It is found to be associated with behaviors so often that 

assessments of determinants of behavior may be considered incomplete if self-

efficacy is not included. Still, this is not a confirmation of the entire theory. Social 

cognitive constructs of moral disengagement have been validated in statistical model 

testing in a few recent studies, but this too is only a part of SCT. Some experimental 

studies have tested specific concepts from SCT or used them as the basis for 

experimental interventions. For example, it has been found that the provision of 

facilitating tools and resources can increase the impact of skills training to reduce 

unsafe sexual behaviors (Sherman et al., 2006). However, most intervention research 

on SCT and health behavior has involved the evaluation of multi-component 

strategies with many elements and a single or small number of end-points being 

compared to single interventions or a no-treatment control group. 

To test the theory more fully, different concepts and principles in SCT need to 

be measured, realized, and manipulated in systematic experiments replicated over 

diverse behaviors and populations. This could reveal that some of these concepts and 

principles are more or less useful or feasible for particular behaviors or types of 

behavior change. For example, future research may show that, to change behaviors 

related to obesity, incentive motivation and facilitative environmental change are 

more important than education aimed at influencing individuals’ outcome 

expectations and self-efficacy beliefs. However, environmental changes of the 

magnitude required to alter nutrition behaviors may not be easy to achieve. Findings 

from the North Karelia Project in Finland suggest that an extensive campaign of 
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consumer education and advocacy, combined with assistance for food production and 

marketing innovations, produced a significant long-term impact on nutrition behaviors 

(Puska, 2002). 

To improve the degree to which concepts from SCT and other conceptual 

models are tested in large-scale evaluations of multi-component interventions, future 

research should focus more closely on the measurement and analysis of the theoretical 

concepts that are presumably influenced by a successful theory-based intervention. 

For example, in the AIDS Community Demonstration Projects, the program effects on 

condom carrying and reported condom use were directly linked to program exposure 

via the effects of that exposure on perceived self-efficacy and on the specific outcome 

expectations that were hypothesized to influence condom use (McAlister et al., 2000). 

When any theory or combination of theories is applied to the design of an intervention 

and evaluated, the investigators should measure all of the concepts used and show the 

intermediate steps through which they are linked both to behavior change and to 

effective implementation of the intervention activities. By analyzing mediation 

processes between programmatic inputs and behavior change outputs, researchers can 

obtain evidence about the validity of the concepts they are using. This can help 

advance the understanding of how theoretically based strategies do or do not have 

positive effects. 

SCT provides a very broad and frequently cited source of concepts and 

principles of behavior change. But health behavior research and action may be 

enhanced by blending concepts and methods from different theories and models, 

emphasizing those that focus most closely on the specific health behaviors that are 

being studied. For example, the Health Belief Model (HBM) provides more detail 

than does SCT with respect to the categorization and measurement of outcome 

expectations that influence use of preventive services; it was expanded two decades 

ago to include measurement of self-efficacy as a behavioral determinant. Investigators 

seeking explanations of why people do or do not obtain vaccinations or cancer 

screening services may find measurement methods based on that model well suited to 

their task. For research on physical activity, ecological models may be particularly 

useful, as many of the applications of these models have been specific to physical 

activity. For research on smoking cessation and other addictive behaviors, The 
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Transtheoretical Model (TTM) may be an especially helpful source of measurement 

methods for assessing determinants of behavior change, as it developed from research 

on those topics. When research moves beyond prediction to evaluate planned actions 

to change health behaviors, work that is informed by other theories and conceptual 

models may also be enhanced by incorporating SCT concepts and principles, such as 

peer modeling in observational learning, self-regulation, incentive motivation, and 

enabling environmental facilitation. 

 

Summary 

SCT seeks to provide a comprehensive understanding of both why and how 

people change individual health behaviors and the social and physical environments 

that influence them. SCT is a strong foundation for action-oriented research and 

practice, using a broad range of approaches to modify diverse behaviors.  

 

2.3 Fluorescent tracer manual an educational tool for pesticide safety educators 

(Fenske et al., 2007)  

 

 
 

Picture 2.1: A picture of fluorescent tracer and black light  

The fluorescent tracer technique is a way to mimic insecticide contamination 

on skin, clothes, and surfaces. A nontoxic chemical called a “fluorescent tracer” is 

used to mark areas where insecticides get on skin and clothes. Like some insecticides, 
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you cannot see fluorescent tracers when mixed, diluted, and applied as they are 

invisible under normal lighting. Unlike insecticides, fluorescent tracers glow under a 

special lamp called a “black light” to show areas of contamination. As a result, the 

fluorescent tracer technique can provide a clear picture of insecticide contamination 

on the skin. Patterns of contamination are clues to how insecticide exposure may have 

occurred. 

The fluorescent tracer technique provides an immediate visual and interactive 

way to learn about insecticide contamination. This is particularly effective for people 

with limited formal education or literacy skills. The technique makes the training 

relevant to a participant’s own experiences and stimulates discussion. 

   Since fluorescent tracers stick to many surfaces that come into contact with 

skin and clothes, they mimic the behavior of insecticides. Fluorescent tracers usually 

show the same patterns of contamination as insecticides. The fluorescent tracer 

technique can be used in quick demonstrations, workplace applications, or hands-on 

activities. 

Quick demos can be done in a large group and are relatively easy because they 

don’t require a lot of time and supplies. An example of a quick demonstration is 

“contaminating” an item such as a piece of fruit with fluorescent tracer, and then 

handing it to an unsuspecting participant. The participant will then have residue on his 

or her hands. Workplace insecticide applications have agricultural insecticide handlers 

perform insecticide handling tasks at work with fluorescent tracer in the sprayer tank 

along with insecticides. These workplace applications can reveal how a handler’s skin 

and clothing become contaminated. This is an excellent tool to evaluate how well 

safety procedures and equipment minimize exposure. This type of demonstration can 

have a profound effect on insecticide handlers, management, and the community. It 

takes time, supplies, and preparation to perform this at the workplace, but the result 

justifies the effort. Hands-on activities use scripted role-plays or instructor-led 

demonstrations. These hands-on activities have specific messages and learning 

objectives, such as how to properly decontaminate an air blast sprayer. In order to be 

successful, the activities require time, supplies, and preparation. They work best for 

small groups because everyone can be involved. 
 



38 
 

   Fluorescent tracers or brighteners are common ingredients used in laundry 

detergents; they give your clothes that “whiter than white” effect. Paper and plastic 

industries also have used them for a long time. Fluorescent tracers have special 

properties that make them glow in the dark, they absorb ultraviolet light and reflect 

bright visible light. Like insecticides, fluorescent tracers can be water-soluble or oil-

soluble (Fenske et al., 2007). 
 

   Black lights are commonly used in dance clubs to produce a “glow in the 

dark” effect in a darkened room. They are also used to check for counterfeit money. 

Black lights emit a type of ultraviolet light called long-wave or UV-A. Special lamps 

come in different shapes and sizes, from small hand-held battery-operated units to 

four foot bulbs that require a power outlet. Fluorescent tracers absorb and transform 

ultraviolet light into visible light – a bright light that glows in the dark (Fenske, R., et 

al, 2007). 

   The fluorescent tracer technique requires three things: (1) a fluorescent tracer, 

(2) a black light, and (3) a dark area. To see the contamination, you need a dark area. 

The darker it is, the easier it is to see the glow. Since fluorescent tracers are invisible 

in normal light, a dark area with little or no indoor or outdoor lighting is required to 

see the tracer glow. Be creative when setting up a dark area. Use dark fabric to cover 

openings and bright objects in the room or have participants huddle around each 

other. If it’s still not dark enough, consider viewing the tracer contamination at night. 

The visual effect of the fluorescent tracer technique depends on the brightness of the 

fluorescent tracer, the strength of the black light, and the darkness of the area. To 

enhance the glow use stronger black lights, add more tracers to the mixture, or use a 

brighter fluorescent tracer. Fluorescent tracers and black lights are generally 

considered safe to use. Nevertheless, it is important to use good chemical handling 

practices: never smell, intentionally inhale, taste or swallow the tracer; properly label 

all containers containing the tracers; and wash thoroughly with soap and water after 

handling tracers. For the brief time needed to demonstrate the technique, black lights 

or UV-A lights are safe for eyes and skin. Nevertheless, do not look directly at the 

bulb. Use UV-A shielding goggles for added protection.  

Black Light safety 
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Black lights are commonly used in dance clubs to produce a “glow in the dark” effect 

in a darkened room. They emit a type of ultraviolet light called long-wave UV-A. 

Ultraviolet light comes from natural sunlight and artificial sources such as tanning 

booths. Exposure to UV-A as used in the fluorescent tracer technique, is generally not 

considered harmful. Exposure to the higher intensity ultraviolet light can cause 

sunburn and other health effects. Exposure to black lights for a very long time may 

irritate eyes and skin and accelerate aging of skin. Looking directly at the bulb may 

cause eye discomfort. Responses like these are unlikely to happen during the brief 

time black lights are needed for the fluorescent tracer technique. Nevertheless, take 

precautions. Do NOT hold the black light within six inches of your or another 

person’s eyes and do NOT look directly at the bulb. A person being viewed under the 

black light can wear protective UV-A shielding goggles or can be asked to close his 

or her eyes. Some products and medications, such as certain antibiotics, allergy 

medications, and pain relievers, may cause the skin to be more sensitive to UV-A 

light. This reaction typically occurs when the skin is exposed to stronger sources like 

sunlight, not during the limited use of the lower intensity lamps described in this 

manual. If however, someone does experience skin irritation after using the black 

light, have them seek medical attention (Fenske et al., 2007). 
 

Fluorescent tracers 

Fluorescent tracers generally have very low acute toxicity. More information 

can be found on the MSDS provided by the manufacturer. Carefully read the label and 

MSDS before using a tracer and follow the manufacturer’s instructions (Fenske et al., 

2007). 
 

Rubbing Alcohol (70% Isopropanol) 

Some fluorescent tracer recipes use rubbing alcohol (or 70% isopropanol) to 

improve the transfer of tracer from contaminated surfaces to clothes or skin. Most of 

the isopropanol evaporates after it is applied to surface or personal protective 

equipment. As with all industrial chemicals, follow good chemical handling practices 

and proper safety procedures. It is important to take precautions when using 

isopropanol, because it is flammable, and can be a health hazard if overexposure 

occurs. Keep isopropanol away from heat, ignition sources (sparks), and fames. Apply 
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tracer with isopropanol in a well ventilated area (outside). Never apply isopropanol 

directly to the skin or face, as it can be absorbed through the skin. Inhaling the vapors 

or getting it on your skin or in eyes can cause irritation. Splashes to the eyes may 

cause eye damage. Exposure to high concentrations may affect the central nervous 

system and may produce symptoms such as dizziness, headaches, or nausea. Before 

using the isopropanol, read the label and the Material Safety Data Sheet (MSDS) 

supplied by the manufacturer and follow directions for safe use, spill cleanup, first aid 

and emergency measures. Follow proper chemical handling practices and safety 

procedures as described below (Fenske et al., 2007). 
 

General Chemical safety (Fenske et al., 2007) 

Handling Practices 

 Never smell, inhale, taste, or swallow the product. 

 Know the physical and health hazards associated with the product from its 

MSDS. 

 Wear chemical protective goggles and gloves when handling. 

 Properly label all containers containing the tracer according to Occupational 

Safety and Health Administration hazard communication standards (CFR 

1910.1200). 

 Store chemicals in a tightly closed container in a cool, dark, and well-

ventilated place. 
 

First Aid Procedures (check the Material Safety Data Sheets (MSDS) for specific 

instructions for each product) 

 Eye contact: If product gets into the eyes immediately flush with water for at 

least 15 minutes while holding eyelids open. Seek medical advice. 

 Skin contact: Flush skin with plenty of water. Get medical attention if 

irritation occurs. 

 Inhalation: If inhalation of dust or vapors occurs, immediately go to an area 

with fresh air. Get immediate medical attention.  

 Ingestion: If ingested, vomiting may occur naturally. Do not induce vomiting. 

Get immediate medical attention. 
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Cleanup Methods 

 Launder clothing items (baseball caps, sweatshirt, etc.) with detergent. 

 Wash off skin with soap and rinse thoroughly under running water. For certain 

fluorescent tracers, it may take a week for tracer to disappear completely from 

the skin. Note: It will only be visible under black light. 

 Scrub tracer off personal protective equipment (gloves, rain suit, boots, etc.) 

with detergent and rinse thoroughly under running water. Usually tracer is the 

easiest to remove when it is still wet. 

 

2.4 Insecticides 

According to the Food and drugs Administration, Ministry of Public Health 

(1995:19). 

2.4.1 Insecticide is a chemical substance used for pest control and 

prevention. 

2.4.2 Pests could be animals, plants and micro-organisms that annoy and/or 

harm vegetation, human and/or animal. 
 

Advantages of Insecticide Practice 

(i) High productive and on time 

(ii) Ready to use 

(iii) Easy to use 

(iv) Worthy 
 

Disadvantages of Insecticide Practice 

(i) A residue builds up in individuals’ body and contaminates the environment. 

 Agriculturists who come into contact with insecticide could be 

poisoned. 

 Consumers could become ill from taking contaminated food. 

 The resistance of pests is developed. 

 Ecosystem is out of balance. 

 Microbes residing in the soil are damaged. 

 Food chain is contaminated by toxic chemicals. 



42 
 

(ii) Excessive amounts or rates of application could cause damage to plants such 

as leaf burning. 

(iii) Other biological problems may arise: 

 Beneficial insects and animals are harmed. 

 A pest epidemic may sweep through an area. 

 Smell and taste of vegetation are altered. 

Insecticides could be powder or liquid.  When choosing insecticides, 

their bio-characteristics, active ingredients’ effectiveness, and side-effects should be 

taken into consideration. 
 

Main Types of Insecticides Are: 

(i) Organochlorine compounds such as DDT, Dieldrin, Chlordane, Heptachlor, 

Methoxychlor etc.  These are traditional chemicals.  Their effects are strong 

and long-lasting, composed with total disregard for the environment, therefore 

they are mostly banned.  At present, DDT is only allowed for malaria control. 

(ii) Organophosphate compounds such as Malathion, Diazinon, Fenitrothion, 

Trichlorfon, Temephos (Abate) etc.  Formerly, they were employed to control 

mosquitoes.  Temephos, for instance, is still used for larva control.  Because of 

their strong odor, these compounds have to be kept in sizeable space away 

from residential area.  They are even more toxic than the first group but 

relatively easy to decay.  After employing, agriculturists have to leave their 

plantation after used at least 1 week. 

(iii) Carbamate compounds such as Furadan, Carbarylbendiocarb, Propoxur etc.  

They are widely used for insect control and applicable for a wide range of 

insects.  The compounds are easy to decay and their remains are short-lived.  

The group is familiarly known for mosquito spray. 

(iv) Pyrethroid compounds such as Permethrin, Deltamethrin, Lamda, Cyhalothrin 

etc.  They are synthesized chemicals which have a structure similar to that of 

Pyrethrin extracted from plants.  The formers’ residue however lasts longer 

and is less affected by the sun than the latter’s.  The compounds are available 

both in powder and oil. They are very much safe for humans. 
 

Dangerous of Insecticides 
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Insecticides could be harmful to lives and property in 5 ways: 

(i) Flammable 

(ii) Toxic to human and animals 

(iii) Dermal irritation 

(iv) Evaporation to a toxic gas in humidity 

(v) Contamination of the environment around the area of application 
 

Toxicity of Chemical Product 

1. Contact with Poison (Wijit Boonyaho-tra, cited in Pujoy, 1999) 

Most practical insecticides are poisonous.  Therefore a user or a person 

coming into contact with insecticides has an excellent probability of having a 

build-up of poison in the body.  Individuals may get toxins via oral, inhalation 

as well as dermal. 

a. Oral: This usually happens when an individual attempts to commit 

suicide because insecticides are known for their toxicity.  Besides a crime, 

some cases are accident because an individual keeps toxic insecticides in a 

bottle of drinking water or a drug bottle.  Some users carelessly dissolve 

insecticides by hand and do not wash the dirty hand before drinking water, 

taking food or even smoking.  After oral contact, poison would pass through 

one’s gastro-intestinal tract and osmosis to gastric wall, to intestine and 

eventually to blood circulation. 

b. Inhalation: Some insecticides like Organophosphate compounds are 

easy to evaporate.  Oftentimes agriculturists breathe in a toxic gas while 

spraying; the poison would then enter their lungs.  Spraying without wearing a 

canister mask will inevitably lead to inhalation of insecticides.  In addition, 

type of insecticides and demographic character of individuals are factors 

influencing the quantity of insecticide intake.  Likewise, working environment 

is important.  People working in an insecticide storehouse would surely have a 

higher chance of inhaling a toxic gas than people working in an open-air area 

would.  If their package is not sealed well, insecticides may spread all around 

the store.  Good ventilation could reduce the chance of inhalation. Quantity of 

insecticides absorbed into one’s lungs are influenced by these factors: 
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(i) Solubility: Insecticide having less ability to dissolve in water will absorb to 

pulmonary sac easier than the one which has much more dissolve. 

(ii) Particle Size: Insecticide which is small particle can absorb to lung without 

leftover at nose, mouth and bronchus. 

(iii) Respiratory Rate:  Higher respiratory rate, higher absorbent rate to lung, e.g. 

the respiratory rate while working is higher than sleeping, this cause more 

absorption in the lung.  Exceptional case, child has respiratory volume only 5 

cubic meters a day while adult has 20, but compare insecticides per 1 kg. 

weight in child is higher than adult. 

(iv) Volume of each breath: the more volume per breath, the more insecticides 

absorbent to lung. 

c.  Dermal Some insecticide can absorb into a human body via Dermal 

while dissolving it, spraying it or contact without flow insecticide. These cause 

insecticide absorb into a human body, may be a lot or a little depends on many 

factors: 

(i) State of Dermal: if it is tear or cut, injured, it will be absorbed easily Solubility 

and Absorb via Dermal:  if a substance can be dissolved in oil, it can be 

absorbed very well e.g. Chlorinated hydrocarbons 

(ii) Particle Size: so small so easy to absorb 

(iii) Temperature: Organophosphate can absorbed easily when the weather it is hot, 

so agriculturists should not take off clothes while doing spray under sunshine 

this can be absorbed via soft tissues such as testicles, armpit, ear tube, 

forehead, head’s dermal 

 

2. Toxin’s symptoms (Wijit Boonyaho-tra, cited in Pujoy, 1999) 

Organophosphate and Carbamates Chemical are the most important to 

be toxic.  They can evaporate easily and works by stop Cholinesterase enzyme’s 

working. This enzyme controls nervous system. Toxin’s symptoms from 

Organophosphate and Carbamates are 

a. Less severe symptoms: headache, ill, retching, feel dizzy, fatigue, 

dermal, eye, nose and throat irritation, diarrhea, sweat, have no appetite. 
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b. Moderate symptoms: vomit, abdominal spasticity, exhaust, diarrhea, 

facial, abdominal, arms and legs muscular twitching, fatigue, blurred vision, 

constricted iris, tachycardia. 

c. Serious symptoms: have a spasm, respiratory system failure, be 

unconscious, cardiac arrest, some can die immediately. 
 

Individual Protection Equipment  

(i) Helmet 

(ii) Rubber gloves 

(iii) Canister mask 

(iv) Rubber boots 

(v) Protective clothing 
 

Correct Insecticide Practice (Hynter, cited in Pujoy, 1999) 

Liquid Insecticide This is chemical which is dissolved in solvent or oil, 

high concentrated, have to dissolve with water before using, some are premixed. 

There are 3 different types of usage. 

1. Much Water: dissolving water and insecticide more than 60 liters 

per rai.  This is the most esteem method by cylinder sprayer e.g. shoulder slinging, 

back slinging or sprayer with water pressure engine.  These will get big particles and 

become water - drop on leaf, then flow to soil.  This method cause getting loss 

insecticide on leaf, not enough to protect pests, so we should no spray too much soak. 

2. Less Water:  use only 5 – 20 liters of water dissolve with 

insecticide by back slinging sprayer with air engine.  This will get small regular 

particles.  So we can reduce cost and work more quickly.  But have to concern it’s 

danger to the sprayer and others who live in that area. 

3. Pure Usage: use special sprayer which has spin plate nozzle or 

electric charge nozzle or motor sprayer which ULV nozzle.  This method use only 

300 – 1,500 ml. per rai, get very small particles and spread easily.  So it should be 

sprayed under wind current not faster than 5 kilometers per hour. 

Because of wrong usage of insecticide, the pests, insects have chemical 

resistance and cause agriculturists have to pay a lot for pests control whenever used 

only little in the past.  So we should study how to use insecticide correctly and safe. 
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Use insecticide conform to pests, we should know what kind of pests 

in farm before use insecticide. How to know is to catch it.  If we are not sure, ask 

from agricultural officer e.g. provincial agricultural officer or district agricultural 

officer. Then choose insecticide to conform to pests otherwise we have to pay with 

useless. Each type of pests is conformable with different type of insecticides e.g. 

- Piercing Sucking Insects e.g. bug, mealy bug, aphid etc. has slow 

movement. The suitable pesticides are systemic and contact pesticides, 

has short residue toxin such as Organophosphate and Carbamates.  

- Rodent Insects, destroy timber and bark, root (radical) and live in soil. 

Choose contact or taking pesticides, has long residue toxin, use by soil 

dressing.  This is Chlorinated hydrocarbons.  

- Stem or Cork Borer flowers, cotton or long term reaping fruits should 

use contact or systemic pesticides which has long residue such as 

Carbamates and some Organophosphate pesticides. 

- For insects that lay eggs within the flesh of plants, should use contact 

pesticides and long residue, but have to lefts it for a long while before 

harvesting. 

1. Use in appropriate dosage and method.  There are many types of pesticides 

which has different benefit and usage. The best way to get most benefit is to read it’s 

instructional first, this will tell how to use it correctly.  Most powder has to dissolve in 

water or oil then spray in field.  Most systemic types are grains which have to spread 

on field (soil), some has to fertilizer dressing before spreading.  Some pesticides 

become more effective after dressing with another.  But some cannot dress because it 

will cancel and less benefit to pest control.  Dressing ratio is also important, if it is too 

dilute, too less effective and becomes chemical resistance.  Also agriculturists have to 

pay more for pesticides.  You have to ask or consult agricultural officer or seller in 

case you doubt. 

2. Appropriate timing.  You should spray in the morning because there are dews 

on leafs which powder can fix easily.  At noon or under strong sunshine, systemic 

pesticides are easy to absorb via derma.  In serious case may be toxic especially the 

sprayer who takes off his clothes while spraying.  The other reason is some plant 

cannot bear some chemical in high temperature and becomes depressed, droop and 
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perish. Do not spraying while it rains because pesticides will be washout.  It would be 

great to know pests’ behaviors because some insects’ cycle are not only in field, some 

have epidemical season.  If we spray before its epidemical season, will get more 

effective in chemical usage and can reduce some pesticides. 

 

3 steps of pesticides usage (Hynter, cited in Pujoy, 1999) 

1. Before usage Read it’s instructional or asks for explanation from officer to 

understand usage, its danger and follow seriously.  Choose pesticides which 

has correctly label under poisonous materials act and shows the following 

items,   

- Skull with cross sign and clear red or black “poisonous materials” 

- Its chemical and common name of activate substance and ingredients 

(compounds) 

- Producer’s name and address 

- Quantity of poisonous compounds and others 

- Manufacturing and expiry date 

- Description/instruction, benefit, usage, keeping and warning 

- Toxin’s sign, how to counteract a poison and doctor’s instruction 

2. While using 

- Do not dissolve pesticides by hand 

- Spray windward to protect pesticides absorb via dermal and inhalation 

- Wash, take a shower with soap and clean water in case you are dirty 

from pesticides 

- Do not smoke or take any food 

- Wash your hands, rinse your mouth before smoking or taking food 

every time 

3.  After using 

- Clean up pesticides package with soap 

- Do not wash/clean in or near a well 

- Keep pesticides in safe place with danger label, away from children 

and food 
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- The sprayer must take off clothes and wash with soap then take a 

shower  

- Put sign in sprayed area for 6 – 7 days 

- Leave the sprayed plants for a while, this is up to each type of 

pesticide, normally not less than 7 – 15 days  

 

3. First Aids (Hynter, cited in Pujoy, 1999) 

In case you see the one who gets toxin, help him before take to the hospital. 

The important knowledge in first aids is as follow:- 

- Patient gets toxin  from spread pesticides, take him away from that 

area  

- Pesticides spill over his body (dermal), wash off with water.  Do not 

use warm water or alcohol. 

- If get pesticides via eyes, wash off with clean water 10 – 15 min. 

continuously 

- If swallow pesticides, make him to vomit by reaching into his throat or 

drink salty water (ratio 1 glass of water: 1 tablespoon of sodium 

chloride).  If he is unconscious, do not help him to vomit, take him to 

hospital.  

- Take him to hospital with package and label. Before doing first aids, 

protect yourself by observation chemical on his body, if yes, clean up 

him and do not contact pesticides.  Before make him to vomit please 

read instruction on label, if it is not necessary, take him to see the 

doctor immediately.  
 

Hazard Classification, we classify by toxicity measurement of pesticides. We 

call this toxicity hazard level “LD50” which is toxicity level of poison that killed 50% 

of total experiment animals.  LD50 is mg. of poison per kg. of experimental animal 

(mg/kg) (Bailey and Swift)  e.g. taking 1 mg. of pesticide could kill 50% of 

experimental rats which average 1 kg.  Each experiment is about 10, 20, 30 rats and 

half are killed.  This international measurement from the oral rat is LD50 which is I 
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mg./kg.  Compare to human who has average 50 kg. and take 50 mg. of pesticides, its 

result is as same as rat such as group of 10, 5 may be died.   

Toxicity measurement of pesticides, the popular method both in agricultural 

and medical is acute toxicity measurement. This is to measure toxicity of poison after 

experimental animals take poison which has 3 methods such as:  

1) Acute oral LD50     

2) Acute dermal LD50 

3) Inhalation LD50 

 The popular method of pesticides’ quantity test is to check blood 

cholinesterase because Organophosphate and Carbamates are cholinesterase enzyme’s 

resistance. So level of cholinesterase in red blood cell and lymph is to indicate 

toxicity’s serious as following:- 

 1) Lower cholinesterase in lymph, normal in red blood cell means patient get a 

little poison from pesticide.  Let him stop working for a while then he will get better.  

 2) Normal cholinesterase in lymph, lower in red blood cell means patient get 

much poison from pesticide.  Let him stop working and see the doctor. 

 3) Lower cholinesterase in lymph and red blood cell means patient get serious 

poison from pesticide. 

 Human blood cholinesterase 

 - Male  Normal cholinesterase in lymph   88-137  unit/ml. 

  Normal cholinesterase in red blood cell 137-303 unit/ml. 

- Female Normal cholinesterase in lymph   81-125  unit/ml. 

  Normal cholinesterase in red blood cell  167-302 unit/ml. 

(WHO, cited in Sumethanurakkhagul et al., 1983) 

 

2.5 Organophosphorous  insecticides (Wijit Boonyaho-tra, cited in Pujoy, 1999) 

  Organophosphorous insecticide are Parathion or Folidol, Fenitrothion, 

Gusathion, Malathion, Mevinphos, Diazinon, Pirimophos methyl and Disyston.  There 

are more different names of these insecticides, some has highly hazardous which has 

skull with cross sign e.g. Parathion or Folidol, some has lightly hazardous for warm – 

blooded animal e.g. Malathion.  Their advantage is high efficiency in pest control and 

less residue because of fast detoxicate, so it is good for vegetables, fruits, by doing 



50 
 

spray before harvesting in short time.  This depends on compounds and its residue 

which declare on label.  Beside this, some compounds are systemic insecticide.  This 

means it will be absorbed into stem after sprayed and will be toxin to piercing sucking 

or rodent insects only.  These are Disyston, Fosdrin, Azodrin etc.  This kind of 

systemic insecticide is good for rodent insects. 

 Phosphorous compounds or organic compound is an important compound in 

Protoplasm and very important to support human and animals life because they are 

Nucleic acid, Nucleotide, Coenzymes, Phosphatides and Metobolite intermediate.  In 

additional, it may be lubricant, Plasticizers and pesticides.(Fungicide, Insecticide, 

Herbicide and others) 

 Study of Phosphorous compound has started since B.E. 2363 by Lassaigne 

experimented many kinds of phosphate which have Phosphorous compound, grouping 

P-N or P-C and has succeed synthetic Phosphate esters from natural.  During the 

Second World War, 2 scientists, Saunders and Schrader found Phosphorous 

compound poison.  Saunders synthesis poison that can destroy nervous system 

includes Diisopropylphos- phorofluoridate (DPF) and Schrader found pesticide 

compound in B.E. 2480. 

 From this discovery, they can synthesis other pesticides e.g. in B.E. 2482 

Schrader and team synthesis systemic insecticide called 

Octamethylpyrophosphoramide (OMPA) and named Schradan later.  In B.E. 2487, 

synthesis new insecticide named Bladan which has Tetraethyl Pyrophosphate (TEPP) 

compound. 

 Schrader has developed insecticide to be Parathion in B.E. 2487 which is 

widely used later.  Malathion, Fenthion and Fenitrothion has produced since 

B.E.2493, 2501 and 2502 in sequence. 

 Reaction of Organophospate pesticide which kill insects are assembly between 

poison and enzyme Cholinesterase that cause this enzyme cannot decay Acetylcholine 

which send impulse from nerve ending to muscle.  This caused to cumulate 

Acetylcholine, so it is still nerve impulse, muscular stimulatic, paralysis and die.  In 

mammal, Organophospate cause dementia, affect periphery system, movement, 

behavior and respiratory system, die because of respiratory obstruction.  This 

becomes usual by have new enzyme instead the declined enzyme.  
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 Acute toxin has started from getting poison or within 12 hours (normally 

within 4 hours).  Some are neurasthenia, its symptom is slowly, may take a few days.  

Most symptoms found are hands, forearms and legs pain, weakness.  Some get well in 

2 – 3 weeks, some are emaciated muscles and partial paralysis.  (Department of 

Agriculture, 1989) 

 Brain Symptoms. There is something wrong with central nervous system, 

found symptoms are giddy, headache, perplexed (confused), impatient, be alarmed 

(frightened), disorder.  In serious case, can be spasm and unconscious.  Some die 

because heart attach (breathe fail).  This is because of trachea becomes contracted, 

respiratory muscular system are paralysis and respiratory center stop working.  Some 

are not serious, will get well within 2 – 3 days, but still be tired, weakness for a while 

(Singhasenee, 1986). 

 Medical Treatment 

Caution, the one who help patient should avoid direct contact with clothes 

which dirty from poison or his vomit, wear rubber gloves while clean up poison out 

from his dermal and hair  

1. Let him has smoothly inhalation by sucking waste, oxygenation, get lung 

loosen and have more oxygen before be taken Atropine for heart’s risk 

decrease.  

2. Let him get Atropine Sulphate via vein or muscles.  Atropine will prevent 

form  muscarinic which results from much more Acetyl Chlorine 

accumulation, his toxin becomes worse when Atropine lose working while 

there is still much Organophosphate poison.  Atropine is good for 

counteracting muscarinic poisoning, but not for nicotinic poisoning (whose 

symptoms include weakness, spasm and respiratory obstruction.  
 

Common names of Organophosphate Insecticides 

  Common names  

Highly Hazardous 

 Monocrotophos    

 Methyl parathion    

 Ethyl parathion     
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 Methamidophos    

 Dicrotophos     

Moderate Hazardous 

 Dichlorvos     

 Triazophos     

 Chlorpyrifos     

 Dimethoate     

 Diazinon     

 Fenitrothion     

 Malathion     

 

2.6 Carbamate insecticide (Wijit Boonyaho-tra, cited in Pujoy, 1999) 

Carbamates are new compounds and are lightly hazardous to warm – blooded 

animals. The most used are Carbaryl or Sevin which is broad spectrum.  The 

advantage of Sevin is lightly hazardous to human and warm – blooded animals. 

Besides, it has short residue time to vegetables, environment.  Its disadvantage is 

highly hazardous to bees and fishes.  Carbamate is good for house insects especially 

cockroaches.  

 Organophosphate and Carbamate are classified to be contact poisons.  They 

have same toxicity to nervous system; when organophosphate and carbamate 

molecule get through insects, they will react by binding with cholinesterase enzyme at 

sensory nerve or neurologic synapse. This cause acetylcoline could not decay by 

enzyme as normal. So, there will accumulate acetylcoline at the end of nerve until it 

reaches toxic levels. Symptom of organophosphate and carbamate’s toxin is presented 

on involuntary nervous system e.g.slow breathing, constricted iris, and sweating. 

 Metabolism of Carbamate in human and animals, if they can be detoxicated by 

enzyme before to nervous, system, it becomes lightly hazardous.  Beside outside body 

protection, producers have produced some insecticides which can be metabolized by 

human, animals’ enzyme, but cannot be metabolized by insects.  These are selective 

herbicides. (has toxicity to insects but very little in human and animals) 

 Carbamate is other insecticide that is Ester in Carbamic acid.  Scientist 

synthesis them by Physostigmine Structure in Calabar, Physostigma Venenosum 
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(Balfour) which has toxin in destroy nervous system by stop Cholinaesterase enzyme.   

In West Africa, They use this poison to punish the prisoner by let them take grind 

Calabar with a little water.  Some get poison until die, but some can vomit and not to 

die and get free from guilt later. 

 Compound from Calabar is only Carbamate Ester from natural.  It was named 

Eserine in B.E. 2406 and changed to be Physostigmine one year later, and can 

calculate structure compound in 2468.  This is not good for insects control because 

it’s active is Antifeedant.  It means insects do not like to take it.  We use for plant 

disease. And synthesis Repellent later, but it has highly hazardous to some kinds of 

insects e.g. fly, aphid and small insects.  This synthesis is Dimetan which inspire to 

synthesize others such as Isolan and Dimetilan but not run through until Carbaryl 

(Sevin) in B.E. 2500. This is very run through and develop to be many kinds later.  

 Carbamate insecticides are used for many kinds of pests e.g. piercing sucking 

insects, pests in soil and garden snail. Carbamate insecticides are very popular 

especially Cabaryl because of broad spectrum both plants and animals. Carbamate 

insecticides can absorb via dermal easily, so user should be careful from direct 

contact.  

 Unless use of Carbamate insecticide for insects, it can be used for fungi, 

earthworm and weed flora.  The beginning toxin is a little slower than 

Organophosphate, not store up toxin and fast detoxicate in human and animals.  This 

caused less toxicity to human and animals.  

 Carbamate react affect between Carbamate and Acetyl cholinesterase enzyme 

that will accumulate Acetylcholine at nerve ending, and cause effect to nervous 

system such as twitching muscles, (this reaction can be back and forth).  It will be 

normal quicker than toxin from Organophosphate which also has reaction to Acetyl 

Cholinesterase enzyme too.   

 Carbamates toxin are absorb via inhalation, oral and dermal then has chemical 

reaction in liver and excrete by liver and kidney later. Some Carbamates are 

formulated with methyl alcohol, so should think of methanol’s poison too e.g gastric 

irritation, get danger to central nervous system and neurotic disease. 
 

Common names of Carbamate insecticides 
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Common Names     

 

Highly Hazardous 

Aldicarb     

Oxamyl     

Carbofuran     

Methomyl     

Formetanate hydrochloride   

Moderate Hazardous 

 Promecarb     

 Methiocarb     

 Propoxur     

 Pirimicarb     

 Carbaryl     

 BPMC      

 Thiodicarb     

 

Medical Treatment 

Caution: A caretaker should avoid direct contacts with clothes contaminated 

by poisonous chemicals and/or a patient’s vomit.  Besides, he should wear rubber 

gloves while washing the chemicals off the patient’s skin and hair  

1. Let the patient take easy breaths by taking all waste from his bronchus.  

Provide him oxygen before giving atropine in order to reduce risk from heart 

muscular stimulatic. 

2. Atropine sulphate is to be given via vein or muscle.  Atropine will prevent 

the patient from muscarinic developed out of Acetyl accumulation at nerve 

ending.  Atropine is an effective drug to counteract muscular reaction, but 

ineffective to nicotinic action such as fatigue, muscular stimulatic, and 

respiratory obstruction. 

 

 

2.7 Cholinesterase inhibition (Extension Toxicology Network, 1993) 
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Cholinesterase is one of many important enzymes needed for the proper 

functioning of the nervous systems of humans, other vertebrates, and insects. Certain 

chemical classes of pesticides, such as organophosphates (OPs) and carbamates 

(CMs) work against undesirable bugs by interfering with, or 'inhibiting' 

cholinesterase. While the effects of cholinesterase inhibiting products are intended for 

insect pests, these chemicals can also be poisonous, or toxic, to humans in some 

situations. Human exposure to cholinesterase inhibiting chemicals can result from 

inhalation, ingestion, or eye or skin contact during the manufacture, mixing, or 

applications of these insecticides. 

Electrical switching centers, called 'synapses' are found throughout the 

nervous systems of humans, other vertebrates, and insects. Muscles, glands, and nerve 

fibers called 'neurons' are stimulated or inhibited by the constant firing of signals 

across these synapses. Stimulating signals are usually carried by a chemical called 

'acetylcholine'. Stimulating signals are discontinued by a specific type of 

cholinesterase enzyme, acetylcholinesterase, which breaks down the acetylcholine. 

These important chemical reactions are usually going on all the time at a very fast 

rate, with acetylcholine causing stimulation and acetylcholinesterase ending the 

signal. If cholinesterase-affecting insecticides are present in the synapses, however, 

this situation is thrown out of balance. The presence of cholinesterase inhibiting 

chemicals prevents the breakdown of acetylcholine. Acetylcholine can then build up, 

causing a "jam" in the nervous system. Thus, when a person receives to great an 

exposure to cholinesterase inhibiting compounds, the body is unable to break down 

the acetylcholine.  

Let us look at a typical synapse in the body's nervous system, in which a 

muscle is being directed by a nerve to move. An electrical signal, or nerve impulse, is 

conducted by acetylcholine across the junction between the nerve and the muscle (the 

synapse) stimulating the muscle to move. Normally, after the appropriate response is 

accomplished, cholinesterase is released which breaks down the acetylcholine 

terminating the stimulation of the muscle. The enzyme acetylcholine accomplishes 

this by chemically breaking the compound into other compounds and removing them 
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from the nerve junction. If acetylcholinesterase is unable to breakdown or remove 

acetylcholine, the muscle can continue to move uncontrollably. 

Electrical impulses can fire away continuously unless the number of messages 

being sent through the synapse is limited by the action of cholinesterase. Repeated 

and unchecked firing of electrical signals can cause uncontrolled, rapid twitching of 

some muscles, paralyzed breathing, convulsions, and in extreme cases, death. This is 

summarized below. 

Exposure to: 

 carbamates  

 organophosphates  

 chlorinated derivatives of nicotine  

May result in: 

 build-up of acetylcholine  

 cholinesterase inhibition  

 constant firing of electrical messages  

 potential symptoms of:  twitching, trembling, paralyzed breathing, 

convulsions, and in extreme cases, death.  

Pesticides inhibit cholinesterase 

Any pesticide that can bind, or inhibit, cholinesterase, making it unable to 

breakdown acetylcholine, is called a "cholinesterase inhibitor," or "anticholinesterase 

agent." The two main classes of cholinesterase inhibiting pesticides are the 

organophosphates (OPs) and the carbamates (CMs). Some newer chemicals, such as 

the chlorinated derivatives of nicotine can also affect the cholinesterase enzyme. 

Organophosphate insecticides include some of the most toxic pesticides. They can 

enter the human body through skin absorption, inhalation and ingestion. They can 

affect cholinesterase activity in both red blood cells and in blood plasma, and can act 
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directly, or in combination with other enzymes, on cholinesterase in the body. The 

following list includes some of the most commonly used OPs:  

 acephate  

 Aspon  

 azinphos-methyl   

 carbofuran  

 carbophenothion   

 chlorfenvinphos   

 chlorpyrifos   

 coumaphos   

 crotoxyphos   

 crufomate  

 demeton   

 diazinon  

 dichlorvos  

 dicrotophos  

 dimethoate  

 dioxathion  

 disulfoton   

 EPN  

 ethion  

 ethoprop   

 famphur  

 fenamiphos  

 fenitrothion, fensulfothion, fenthion  

 fonofos  

 isofenfos  

 malathion  

 methamidophos  

 methidathion  

 methyl parathio  

 mevinphos  

 monocrotophos  

 naled  

 oxydemeton-methyl, parathion  

 phorate   

 phosalone  

 phosmet  

 phosphamidon)  

 temephos  

 TEPP  

 terbufos  

 tetrachlorvinphos   

 trichlorfon   

Carbamates, like organophosphates, vary widely in toxicity and work by 

inhibiting plasma cholinesterase. Some examples of carbamates are listed below: 

 aldicarb  

 bendiocarb   

 bufencarb  
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 carbaryl   

 carbofuran  

 formetanate  

 methiocarb   

 methomyl   

 oxamyl   

 pinmicarb   

 propoxur   

A result of overexposure to cholinesterase inhibiting pesticides 

Overexposure to organophosphate (OPs) and carbamate (CMs) insecticides can 

result in cholinesterase inhibition. These pesticides combine with acetylcholinesterase 

at nerve endings in the brain and nervous system, and with other types of 

cholinesterase found in the blood. This allows acetylcholine to build up, while 

protective levels of the cholinesterase enzyme decrease. The more cholinesterase 

levels decrease, the more likely symptoms of poisoning from cholinesterase inhibiting 

pesticides are to show. Signs and symptoms of cholinesterase inhibition from 

exposure to CMs or OPs include the following: 

1. In mild cases (within 4 - 24 hours of contact): tiredness, weakness, dizziness, 

nausea and blurred vision;  

2. In moderate cases (within 4 - 24 hours of contact): headache, sweating, 

tearing, drooling, vomiting, tunnel vision, and twitching;  

3. In severe cases (after continued daily absorption): abdominal cramps, 

urinating, diarrhea, muscular tremors, staggering gait, pinpoint pupils, 

hypotension (abnormally low blood pressure), slow heartbeat, breathing 

difficulty, and possibly death, if not promptly treated by a physician.  

Unfortunately, some of the above symptoms can be confused with influenza 

(flu), heat prostration, alcohol intoxication, exhaustion, hypoglycemia (low blood 

sugar), asthma, gastroenteritis, pneumonia, and brain hemorrhage. This can cause 
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problems if the symptoms of lowered cholinesterase levels are either ignored or 

misdiagnosed as something more or less harmful than they really are. 

The types and severity of cholinesterase inhibition symptoms depend on: 

(a) The toxicity of the pesticide. 

(b) The amount of pesticide involved in the exposure. 

(c) The route of exposure. 

(d) The duration of exposure. 

Although the signs of cholinesterase inhibition are similar for both carbamate 

and organophosphate poisoning, blood cholinesterase returns to safe levels much 

more quickly after exposure to CMs than after OP exposure. Depending on the degree 

of exposure, cholinesterase levels may return to pre-exposure levels after a period 

ranging from several hours to several days for carbamate exposure, and from a few 

days to several weeks for organophosphates. 

When symptoms of decreased cholinesterase levels first appear, it is 

impossible to tell whether a poisoning will be mild or severe. In many instances, when 

the skin is contaminated, symptoms can quickly go from mild to severe even though 

the area is washed. Certain chemicals can continue to be absorbed through the skin in 

spite of cleaning efforts. 

If someone experiences any of these symptoms, especially a combination of 

four or more of these symptoms during pesticide handling or through other sources of 

exposure, they should immediately remove themselves from possible further 

exposure. Work should not be started again until first aid or medical attention is given 

and the work area has been decontaminated. Work practices, possible sources of 

exposure, and protective precautions should also be carefully examined.  

The victim of poisoning should be transported to the nearest hospital or poison 

center at the first sign(s) of poisoning. Atropine and pralidoxime (2-PAM, Protopam) 

chloride may be given by the physician for organophosphate poisoning; atropine is the 
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only antidote needed to treat cholinesterase inhibition resulting from carbamate 

exposure. 

Cholinesterase monitor 

Anyone exposed to cholinesterase-affected pesticides can develop lowered 

cholinesterase levels. The purpose of regular checking of cholinesterase levels is to 

alert the exposed person to any change in the level of this essential enzyme before it 

can cause serious illness. Ideally, a pre-exposure baseline cholinesterase value should 

be established for any individual before they come in regular contact with 

organophosphates and carbamates. Fortunately, the breakdown of cholinesterase can 

be reversed and cholinesterase levels will return to normal if pesticide exposure is 

stopped. 

The cholinesterase test 

Humans have three types of cholinesterase: red blood cell (RBC) 

cholinesterase, called "true cholinesterase;" plasma cholinesterase, called 

"pseudocholinesterase;" and brain cholinesterase. Red blood cell cholinesterase is the 

same enzyme that is found in the nervous system, while plasma cholinesterase is 

made in the liver. 

When a cholinesterase blood test is taken, two types of cholinesterase can be 

detected. Physicians find plasma cholinesterase readings helpful for detecting the 

early, acute effects of organophosphate poisoning, while red blood cell readings are 

useful in evaluating long-term, or chronic, exposure. 

The cholinesterase test is a blood test used to measure the effect of exposure to 

certain or cholinesterase-affected insecticides. Both plasma or serum and red blood 

cell (RBC) cholinesterase should be tested. These two tests have different meanings 

and the combined report is needed by the physician for a complete understanding of 

the individual's particular cholinesterase situation. Laboratory methods for 

cholinesterase testing differ greatly, and results obtained by one method cannot be 

easily compared with results obtained by another. Sometimes there is also 
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considerable variation in test results between laboratories using the same testing 

method. Whenever possible, cholinesterase monitoring for an individual should be 

performed in the same laboratory, using a consistent testing method.  

The approved methods are: Michel, microMichel, pH stat, Ellman, micro-

Ellman, and certain variations of these. Micro methods have the advantage of not 

necessitating venipuncture, the drawing of blood from a vein by puncturing the vein 

with a needle attached to a collecting tube. The Ellman technique is considered better 

for detecting cholinesterase inhibition caused by carbamates. Many of the various 

"kit" methods in use are not satisfactory, particularly those which can be used only for 

plasma (or serum) determinations.  

The following people should be concerned with having their cholinesterase 

levels checked on a regular basis: (a) anyone that mixes, loads, applies, or expects to 

handle or come in contact with highly or moderately toxic organophosphate and/or 

carbamate insecticides (this includes anyone servicing equipment used in the process); 

(b) anyone that is in contact with these chemicals for more than 30 hours at a time in 

one 30-day period.  

Every person has his/her own individual 'normal' range of baseline 

cholinesterase values; cholinesterase levels vary greatly within an individual, between 

individuals, between test laboratories, and between test methods. The extent of 

potential pesticide poisoning can be better understood if cholinesterase tests taken 

after exposure to the cholinesterase inhibiting pesticides can be compared to the 

individual's baseline, pre-exposure measurement. Workers that receive routine 

exposure to organophosphate or carbamate insecticides should be offered an initial 

pre-employment check of their blood cholinesterase levels to establish "baseline 

values" prior to any exposure to these agrochemicals. If no pre-exposure value was 

obtained, however, the earliest cholinesterase value recorded can be used for later 

comparison. Excessive exposure to OPs and CMs depresses the cholinesterase so 

markedly that a diagnosis can also be made without previous baseline testing. If an 

individual's cholinesterase levels drop 30 percent below the original baseline level, 

immediate retesting should be done.  
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While there is no set formula for deciding the frequency of cholinesterase 

testing, in general, the initial baseline test should be followed by subsequent 

cholinesterase testing on a regular (usually monthly) basis. This testing should be 

done weekly during the active season, however, when workers are employed full-time 

and regularly using OPs and CMs labelled "DANGER." The test should be repeated 

any time a worker becomes sick while working with OPs, or within 12 hours of 

his/her last exposure.  

Several factors should be considered in deciding how often someone should 

have his/her cholinesterase levels tested: 

a) The extent and seriousness of the possible exposure. This will vary with the 

toxicity of the pesticides being used and how often they are handled. 

b) The type of work being done and the equipment being used may involve 

different risks of exposure. 

c) Work practices have an important effect on worker safety. Some good 

practices include: the proper use of protective clothing and equipment; showering 

after each job; avoidance of drinking, eating and smoking in pesticide contaminated 

areas; prompt and effective decontamination in the event of spills. 

d) The past safety record of a company and the work history and experience of 

an individual.  

e) The physician's experience and familiarity with a specific work force may 

be an additional factor. 

Since individual states vary in their cholinesterase monitoring programs, 

people that want to get their cholinesterase levels checked should consult with either 

their family or company physician for the specific requirements and procedures for 

cholinesterase testing in their particular state. After the blood is sampled and tested, 

test results are sent to the individual and his/her physician for interpretation. 
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Baseline blood samples should be taken at a time when the worker has not 

been exposed to organophosphate and carbamate pesticides for at least 30 days. 

Establishing a stable baseline requires a minimum of two pre-exposure tests taken at 

least 3 days but not more than 14 days apart. If these two tests differ by as much as 20 

percent, a third sample should be taken and the two closest values averaged and 

considered the true baseline. 

The limits of cholinesterase testing 

While cholinesterase testing is extremely valuable, it does have its limits, for the 

following reasons: 

(a) Not all hospitals are set up to complete the test within one facility, causing 

delays in diagnosis; 

(b) The wide statistical error of the test makes it difficult to accurately detect 

very slight poisoning from cholinesterase inhibiting pesticides;  

(c) The blood test is more effective in detecting cholinesterase depression 

from OP exposure than it is in detecting cholinesterase inhibition from carbamate 

exposure. 

While carbamates (CMs) cause a depression in cholinesterase levels, the 

enzyme levels may return to baseline levels within hours of exposure, perhaps before 

test results are returned. When the effects of over-exposure to CMs are being checked, 

blood must be drawn during actual exposure or not more than 4 hours thereafter. If the 

drawing of blood and the actual completion of the laboratory test is delayed for more 

than 4 hours, reactivation of the enzyme will have taken place in the blood. This 

situation makes it hard for the physician to know the extent to which cholinesterase 

was inhibited, and to fully assess the seriousness of any safety problems which might 

exist in the work environment. 
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The results interpretation of cholinesterase tests  

The interpretation of cholinesterase test results should be done by a physician. 

A 15 to 25 percent depression in cholinesterase means that slight poisoning has taken 

place. A 25 to 35 percent drop signals moderate poisoning, and a 35 to 50 percent 

decline in the cholinesterase readings indicates severe poisoning. 

A reported change in an individual's cholinesterase level may result from 

something other than a pesticide exposure, or it may be the result of laboratory error, 

but this should never be assumed to be the case. If the report shows a worker's 

cholinesterase level has dropped 20 percent below his/her baseline in either plasma or 

RBC, he/she should be retested immediately. If the second test repeats the same low 

values, faulty work practices should be carefully looked for and steps should be taken 

to correct them.  

A 30 percent drop below the individual's baseline of RBC cholinesterase or 

plasma cholinesterase means that the individual should be removed from all exposure 

to organophosphates and carbamates, with the individual not being allowed to return 

until both levels return to the pre-exposure baseline range. Removal from exposure 

means avoidance of areas where the materials are handled or mixed and avoidance of 

any contact with open containers or with equipment that is used for mixing, dusting or 

spraying organophosphates or carbamates. A worker removed from exposure to 

cholinesterase inhibitors may be employed at other types of work.  

The status of cholinesterase surveillance programs 

Current EPA worker protection standards (put into place in 1974) are 

incomplete, and more comprehensive rules are being proposed which would be put 

into effect in the Spring of 1988.The standards address reentry intervals, notification, 

decontamination facilities, training of workers, and emergency medical care for 

workers. Additional provisions are also specified on protective equipment, change 

facilities, medical monitoring, annual physical examinations, and maintaining contact 

during pesticide handling. These regulations are likely to require commercial 
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pesticide applicators to have cholinesterase blood tests to establish individual baseline 

readings. Applicators would then be required to have another test for every 3 or more 

consecutive days of exposure to organophosphates which fall in toxicity category I 

("highly toxic") or category II ("moderately toxic") or when exposed six or more days 

in a 21-day period. Four states currently have some type of cholinesterase testing 

requirement in place: California, Ohio, Arizona, and Colorado. 

REACTIVE PAPER (Division of Environmental Health, 1990) 

 

 

Picture 2.2: A picture of serum cholinesterase screening test with reactive paper set 

 

Acetylcholine 
Cholinesterase Enzyme 

Acetic acid + Choline Hydrolyse 

 

 Acetic acid chances the colour of Bromthymol Blue Indicator on the tested 

paper that indicates the cholinesterase activity. 
 

The component of reactive paper 

 Cellulose paper 

 Bromthymol blue 

 Acetylcholine salt 
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 Non-reactive ingredients  
 

 

Standard color preparing for interpret the result 

 The standard color adapted from Calibration Curve [Bigg’s method] that to be 

level with 10, 30, 130, 150 of cholinesterase activity level. The rising color became a 

standard color that copy the changed of color of bromthymol blue on paper [Standard 

color comparable paper].  
 

The efficiency study of reactive paper 
 

 The suitable time for interpret the result 

On 25 + 1 centigrade degree found that in 7 minutes the level of cholinesterase that 

tested by reactive paper significant had no different from Bigg’s method [99%CI]. So 

the suitable time for reactive paper is not over than 7 minutes. 
 

 Laboratory test 
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 Field test 
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 Confirming Analysis  Bigg’s method 

 Positive Negative 
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True Positive 

(94) 

False Positive 

(10) 
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False Negative 

(28) 

True Negative 

(91) 

Sensitivity of process   =             True Positive 

  True Positive + False Negative 

1. laboratory  = 
    35 

= 89.89 % 
 35 + 8 

2. field  = 
    94 

= 77.04 % 
 94 + 28 

Specificity of process  =               True Negative 

  True Negative + False Positive 

1. laboratory  = 
    44 

= 95.65 % 
 44 + 2 

2. field  = 
    91 

= 90.01 % 
91 + 10 

Positive Predicted Value of 

process 
= 

              True Positive 

  True Positive + False Positive 

1. laboratory  = 
    35 

= 94.59 % 
 35 + 2 

2. field  = 
    94 

= 90.38 % 
94 + 10 
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 The comparable of quantity tested of enzyme cholinesterase between reactive 

paper and Bigg’s method in laboratory tested with Pair t-test found that it significantly 

not different [P<0.01].  

The procedure for AchE test 

In the field, finger blood samples from farmers were collected using capillary 

tubes at the end of shift. The capillary tube was left at room temperature until there 

was separation of serum and red blood cells. The serum was transferred onto reactive 

paper and the whole area of the paper got soaked. The samples were left for 7 minutes 

and the result was read by comparing the developed color with the standard color to 

determine the levels of cholinesterase. The scale of results is divided into 4 levels; 

when the reactive paper does not change the color, it indicates normal level of 

cholienesterase enzyme (≥100 units/ml). If the color of the paper has changed into 

yellow; it indicates safe level of cholinesterase enzyme (87.5 – 99.9 units/ml). If the 

color has changed into green, it indicates risky level of cholinesterase enzyme (75 – 

87.4 units/ml). If the color has changed into green-blue, it indicates unsafe level of 

cholinesterase enzyme (<75 units/ml). The reactive paper is not specific to 

chlorpyrifos; it is designed for organophosphate insecticide. 

 

2.8 Related Researches 
 

Phitsanulok Provincial Health Office (1994): studied the appropriate method 

of leftover pesticides’ toxin in agriculturists reduction and protection by community’s 

volunteer at Amphur Phrom Phiram. The village’s volunteers studied all target 

population by suggestion questionnaire for the one who is risky to toxin allergy with 

created by research team.  District health officers did blood cholinesterase 

examination by using reactive paper to find out toxin allergy both before and after.  

Also studied their knowledge, attitude and practice in chemical usage, this was not 

successful because it was not permanent method, just did in short period, late delivery 

of supported tools, materials and exam  set. Beside, the volunteers had always visited 

with unpaid and limited time.  
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Nakhonratchasima Provincial Health Office (1994): studied the appropriate 

basic health processing style about pesticides pollution reduction at Amphur Non 

Sung. The objectives of questionnaire is to find out general data and their occupation, 

fertilizer and pesticides usage and blood cholinesterase examination of the one who 

had involve pesticides.  These had done by the researchers who had been trained. 

Primary Health Care Center was the center in communication to target group, develop 

appropriated technology in community and brain storming in problems perception and 

solving by basic health fundamental. These had done by meeting, training for the 

community’s leaders and volunteer handbook which they created themselves, 

continuously meeting and training at Primary Health Care Center. This center is also 

use to distribute, deliver all information about pesticides protection, set up the 

appropriated technology, pesticides protection set which including protective clothing, 

mask, gloves, basic health volunteer and community leader handbook about 

pesticides’ danger, VDO 1 set for every health center to  educate their target group 

and villagers to acknowledge in new mechanic of health education, monthly follow up 

in education by health officer, coordinated with other related offices such as 

Agricultural official, temple, Department of Provincial Administration, District 

Chiefs, Village Headman, Provincial Health Office supported Primary Health Care 

Center  all 13 tools as standard condition and expand Primary Health Care Center  in 

every villages. From this model, although target group had more knowledge, Primary 

Health Care Center  is quite good for all activities and distribute all information, 

target group used more protection tools and belief that handbook is the best way to 

study in pesticides also tools, materials  are good. But these are provided by officer 

whenever they are moved from that community or lack of supporting; these activities 

had to stop or cannot run continuously.  So this should be successful by take time to 

improve that villagers can run all activities by themselves.   
 

Narongsak Nu-sorn and Somsak  Songwut (1997) studied the appropriate 

style in agriculturists’ blood pesticides reduction.  From blood chemical examination 

found that agriculturists who had been taught in pesticides usage safely from 

exhibition had more normal level of cholinesterase than the one who did not. Also 

gender, education and their incomes were related to their knowledge in pesticides 
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usage.  From deep interviewing and group conversation found that the lack of 

knowledge and practice leaded them had much more blood pesticides.   
 

 Yassin et al. (2002) studied knowledge, attitude, practice and toxicity 

symptoms associated with pesticide use and exposure among 189 farm workers in 

Gaza Strip, Egypt, found that farm workers reported high level of knowledge on the 

health impact of pesticides(97.9%).Moderate to high levels of knowledge were 

recorded on toxicity symptoms related to pesticides. Most farm workers were aware 

of the protective measures to be used during applying pesticides. However, no one 

took precautions unless they knew about the measures. Burning sensation in eyes/face 

was the commonest symptom(64.3%).The prevalence of self reported toxicity 

symptoms was dependent on mixing and use of high concentrations of  pesticides. 

The highest percentage of self reported toxicity symptoms was found among the farm 

workers who returned to sprayed fields within one hour of applying pesticides. 
 

 Farahat et al.(2002) studied 102 cotton crops in the fields in Menoufiya 

Governorate, Egypt, found that after correcting for confounders of age and education, 

the exposed participants exhibited significantly lower performance than controls on 

six neurobehavioral tests (Similarities, Digit Symbol,  Trail making part A and B, 

letter Cancellation, digit Span, and Benton Visual Retention).A longer duration of 

work with pesticides was associated with lower performance on most neurobehavioral 

tests after adjusting for multiple comparisons. Although  serum  acetylcholinesterase 

was significantly lower in the exposed than the control participants, it was not 

significantly correlated with either neurobehavioral performance or neurological 

abnormalities.    
 

 Grace J A Ohayo-Mitoko et al. (2000) They were studied on a part of the 

East African pesticides project, to assessed health hazards posed by handling, storage, 

and use of pesticides, on agricultural estates and small farms with a viewed to 

developing strategies for prevention and control of pesticide poisoning. The aims 

were to describe the prevalence of symptoms in this population, to relate levels of 

inhibition to reported symptoms and evaluate at which levels of inhibition symptoms 

become increased. They collected 256 exposed subjects and 152 controls from four 

regions in Kenya. A structured questionnaire on symptoms experienced at the time of 
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interview was given to all subjects and controls. Information was also obtained on 

sex, age, main occupation, and level of education. Symptoms reported during the high 

exposure period, were initially clustered in broader symptom categories from 

reference literature on health effects of pesticides that inhibit cholinesterase 

(organophosphate and carbamate). Prevalence ratios were estimated for symptoms 

with changes in cholinesterase activity in serum.  Found that symptom prevalence in 

exposed subjects was higher during the high exposure period than the low exposure 

period, although these differences were not significant. Interestingly, a clear and 

significant change in symptoms prevalence was found in the controls with a higher 

prevalence in the low exposure period. Analysis of the relation between cholinesterase 

inhibition and symptoms showed that prevalence ratios were significantly >1 for 

respiratory, eye, and central nervous system symptoms for workers with >30% 

inhibition. Similar results were found for analyses with the actual level of 

acetylcholinesterase activity. The results suggested the presence of a relation between 

exposure and acetylcholinesterase inhibition, acetylcholinesterase activity, and 

respiratory, eye, and central nervous system symptoms. Increased symptom 

prevalence was found at acetylcholinesterase activities generally considered to be 

non-adverse.   
 

 Denpong Wongwichit (2010) studied in 109 maize farmers. Developed Risk 

Communication Model based on risk communication principle aimed to reduce risk of 

paraquat in maize farmers living in Namtok Sub-District, Nanoi District, Nan 

Province, Thailand. In this 10 months quasi-experimental study, 51 farmers received 

risk communication model program and 58 farmers served as the control were not. To 

develop effective solutions for reduce health risk; public meeting workshop (including 

focus group discussions, toxicity and health effect of paraquat, environmental effect 

of paraquat, susceptibility to paraquat exposure, peer norms for safe paraquat 

handling, skill training to increase self-efficacy beliefs), production and distribution 

media, home visit and Personal Protective Equipment (PPE) supporting were used to 

address this issues. After intervention, knowledge, attitude and practice in paraquat in 

the intervention group were significant increased but limited in paraqaut poisoning 

toxic symptoms reduction. 
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 Prasit Kachaiyaphum et al. (2010) aimed to estimate the prevalence and 

factors that associated with abnormal serum cholinesterase levels, studied in chilly 

farm workers in Chaiyaphum province. They used 360 workers [18-60 year old] by 

random sampling, interviewed and a reactive paper finger-blood test used to assess 

serum cholinesterase level. They found that the prevalence of abnormal SchE level 

was 32%. The most common pesticide related symptoms were dizziness [38.0%], 

headache [30.9%], nausea/vomiting [26.9%], and fever [26.9%]. In multiple logistic 

regression analysis, male gender, single/separated/divorced, being a permanent 

worker, spraying pesticide more than 3 times per month, having moderate or poor 

pesticide-use behavior, and low perceived susceptibility and severity of pesticide use 

were associated with abnormal SchE level. The result suggested that the abnormal of 

SchE level was quite high, they recommended that the increasing of correct 

perceptions of pesticide use, PPE usage, continuing monitoring for screening blood 

cholinesterase would be beneficial. 
 

 Pornpimol Kongtip et al (2009) the purpose of this study was to assess health 

risk and cholinesterase levels due to chlorpyrifos exposure among rice farmers in 

Phatthalung Province. The 31 study subjects used chlorpyrifos insecticides. Air 

samples were collected in the breathing zone of the rice farmers using OSHA 

(Occupational Safety and Health Administration) versatile sampler (OVS-2) tubes, 

containing a glass fiber filter and two sections of XAD-2 adsorbent, following NIOSH 

method no. 5600. The accuracy, precision and detection limit of this method were also 

tested. Blood samples were collected and questionnaires were also administered by 

interviewers. Results revealed that the limit of detection of the method was 0.1 µg / 

tube. The percent recoveries of the method ranged from 99.20% to 102.83% with 

coefficients of variation of less than 7.00% for chlopyrifos concentrations of 1-3 

μg/tube. The average occupational chlorpyifos exposure among rice farmers was 

0.062 ± 0.092 mg/m3. Thirty subjects (96.8%) had been exposed to chlorpyrifos 

concentrations less than the TLV-TWA of 0.1 mg/m3 recommended by the American 

Conference of Governmental Industrial Hygienists (ACGIH). Many farmers had 

developed signs and symptoms, sweating (80.7%), chest tightness (32.3%), vomiting 

(25.8%) and blurred vision (35.5%). A high correlation coefficient was found between 
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chlorpyrifos exposure and levels of cholinesterase in blood (r=0.872; p=0.01). The 

estimated daily intake of chlorpyrifos exposure through inhalation was 0.004 mg/ kg-

day. The risk of exposure to chlorpyrifos was not acceptible (HQ ≥ 1).  
 

 Melissa J. Perry et al (2003) this study tested the effects of a small-group 

educational intervention designed to increase personal protective equipment (PPE) 

use and to reduce direct pesticide exposure. A randomized controlled design was used 

with random selection of participants, random assignment to intervention and control 

groups, and baseline and post-intervention assessments. Used Four hundred 

Wisconsin dairy farmers certified to apply pesticides to field crops were recruited to 

participate over a 1-year evaluation period. In the intervention, three-hour educational 

sessions were conducted with approximately 100 randomly assigned participants. 

Sessions targeted four educational messages: (1) existing evidence of excess cancers 

among farmers, (2) simulation of pesticide exposure presented through slide show and 

description, (3) feedback of self-reported data collected from the farmers reporting on 

frequency of exposure and gear use, and (4) cognitive behavioral strategies that can be 

adopted to reduce pesticide hazards. They found that a changed in use of required 

protective equipment use during application and self-reported dermal exposure were 

evaluated in the control and intervention groups post-intervention. Six-month post-

intervention analyses showed that an educational intervention had significant effected 

on the use of gloves and gear during the most recent application and an actual 

reduction in the total number of pesticides used. However, the intervention did not 

have a significant impacted on achieving full PPE compliance nor in reducing the 

amount of self-reported dermal pesticide exposure during the most recent application 

reported by applicators. This one-time educational intervention successfully increased 

protective equipment use. However, more intensive programs are needed to achieve 

greater reductions in personal pesticide exposure.  
 

 Phataraphon Markmee (2012) conducted a pesticide risk reduction 

intervention program aimed to assess the effectiveness of this intervention in 

improving knowledge, attitude, and protective behavior, and reducing health risk of 

pesticide use. A 2 times follow-up quasi-experimental study among 182 rice farmers 
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from December 2011 to June 2012 in Sukhothai province, Thailand for improving 

protective behavior and reducing health risk. The intervention group comprising 91 

rice farmers received 1-month intervention program, the effects of intervention were 

evaluated with difference-of-difference analysis. The results, the intervention program 

improved the knowledge, attitude, protective behaviors, reduced unsafe serum 

cholinesterase level prevalence (by reactive paper), and reduced prevalence of 

neuromuscular, respiratory, and eyes symptom. Researcher recommended that this 

program should be considered for implementation to improve the risk perception and 

safe use of pesticide in other rice farm areas and occupational authorities should 

provide appropriate personal protective equipment and promote the rice farmers to 

use for preventing their health risk both acute and chronic health effects.    

 

 Matthew C. Keifer (2000) the objective of this paper was to review the 

effectiveness of interventions to reduce pesticide overexposure and poisonings in 

worker populations. He used the Cochrane Collaboration search strategy to search the 

following databases for articles that tested the effectiveness of interventions in 

reducing human pesticide exposure or poisonings: MEDLINE, EMBASE, and 

Occupational Safety and Health (NIOSHTC). Interventions considered included 

comparisons of pesticide application methods, pesticide mixing methods, worker 

education, biological monitoring programs, personal protective equipment (PPE) use, 

pesticide substitutions, and legislation. The outcomes of interest included biological 

monitoring measures or personal exposure monitoring indicating a reduction of 

pesticide exposure, observed increased use of PPE, reduction in lost workdays, and 

where possible, evidence of changes in pesticide poisoning rates as identified by 

registries and population surveys. Studies were reviewed in depth with special 

attention to size and study design. He found that most studies evaluated exposure 

during differing configurations of PPE or during different mixing or handling 

methods. Most studies were small field tests of protective equipment involving less 

than 20 workers. Some studies examined biological indices of exposure such as 
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cholinesterase or urinary metabolites. Studies showed that PPE was effective in 

reducing exposure. No controlled studies were found that addressed reducing 

pesticide poisonings. His conclusions: Changes in application procedures, packaging, 

mixing, use of personal protective equipment, and biological monitoring reduced 

pesticide exposure under controlled conditions. Cholinesterase monitoring can 

identify workers with a higher risk of overexposure. Most techniques were not tested 

in actual worksite programs. Interventions should be examined for their ability to 

reduce pesticide overexposure in actual working populations. No controlled 

evaluations of large legislative initiatives were found.          

In this dissertation, researcher will be determine the effective all KAP, 

especially in safety behaviors, serum cholinesterase  level will be measured, and 

health risks of insecticide use will be measured by insecticide-related symptoms 

prevalence. Two time follow-up will be implemented to examine the effective of the 

intervention program in insecticides exposure reduction.    

 



CHAPTER III 

 

RESEARCH METHODOLOGY 

 

This study was conducted in 3 phases: phase 1 (pre-intervention) study to 

provide the background and general information of insecticides used in Shogun 

orange farmers  and to assess the knowledge, attitude, practice, insecticide related 

symptoms and health risk in insecticides exposure with unsafe serum cholinesterase 

level used reactive paper finger-blood test , phase 2 was to develop and implement an 

Insecticide Application Models Program (IAMP) in insecticide applicators in the 

Shogun orange farms, and phase 3 process of evaluation to evaluate the effectiveness 

of Insecticide Application Models Program (IAMP) in Khao-phanom District, Krabi 

Province.  

 

3.1 Research Design 

A quasi-experimental that having 3 phase (phase1: preliminary data, phase2: 

intervention program and phase3: post-intervention), designed to examine the 

effective of Insecticide Application Models Program (IAMP) on protective behaviors 

among Shogun orange farmers in Khao-phanom District, Krabi Province. The sample 

was consisting of experimental group who received Insecticide Application Models 

Program on insecticides safety behavior, and control group who did not attend this 

program. The research design as follows: 

 

Experimental group 

 

 

 

 

 

Time    1                2              3             

 

Q1X Q2 Q3 
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Control group 

 

 

 

 

 

Time   1                2              3             

 

X    indicates the different aspect of Insecticide Application Models 

Program (IAMP) on the safety use behavior of insecticide. 
 

Q1  indicates the assessment of protective behaviors, exposure assessment, 

acute poisoning symptoms and Reactive paper finger-blood test (Pre-

test) among participants both experimental groups and control groups 

before program implementation name baseline. 
 

Q2  indicates the assessment of protective behaviors, exposure assessment, 

acute poisoning symptoms and Reactive paper finger-blood test at the 

first time (post-test 1) among participants both experimental groups 

and control groups after implementation the intervention program 2nd 

month name follow-up 1. 
 

Q3  indicates the assessment of protective behaviors, exposure assessment, 

acute poisoning symptoms and Reactive paper finger-blood test at the 

second time (post-test 2) among participants both experimental groups 

and control groups after implementation the intervention program 5th 

month name follow-up 2. 
 

 In phase 1, to determine the insecticide knowledge, attitude, practice (KAP) 

and general information with insecticides related symptoms and serum cholinesterase 

in Shogun orange farmers, Krabi province. 
 

 In phase 2, Shogun orange farmers were classified into 2 groups: experimental 

group (received Insecticide Application Models Program (IAMP)) and control group 

who do not.  

Q1 Q2 Q3 
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In phase 3 will be evaluated the effectiveness of Insecticide Application 

Models Program (IAMP) including insecticides safety behaviors (KAP) and self 

report acute poisoning symptoms with 2 times follow up and exposure assessment 

through biomarker cholinesterase activity with Reactive paper finger-blood test two 

times follow up only insecticide application in Organophosphase and Carbamate 

groups. 

 

3.2 Study Population and Sample 

 The target populations of this research are all Shogun orange agriculturists 

who lived in Krabi Province. 
 

Inclusion criteria 

  The selection criteria are insecticide applicators that: 

  - Thai Shogun orange farmers.   

  - having age between 18 and 70 years old. 

  - apply insecticides such as mixing, loading, spraying, washing 

equipments and another duties that may contacted with insecticides such as cropping, 

cutting at least one year. 

  - working in Shogun orange farm at least one year. 

  - can read and write.  

  - received consent form for the applicators who are willing to 

participate in the study. 

The subjects excluded from this study will be under the criteria of:  

  - Sickness 

  - Absent at least one time of health education program  

  - Need to leave from this study 
 

 The first phase of the study: the preliminary data (pre-intervention) was 

purposively select for collecting data by face to face interview with questionnaires 

and Reactive paper finger-blood test in all Shogun Orange farmers in Khao-phanom 

District Krabi province. 
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 The second phase of this study: study area was in Khao-panom district Krabi 

province by purposively selection (both 2 sites of Sri-jarern farm) because of had the 

most plantation area and Shogun orange farmers in Krabi province, Shogun orange 

farmers in site A of Sri-jarern garden at Khaodin Sub-District was purposively 

selected for the intervention group and Shogun orange farmers in site B of Sri-jarern 

garden at Nakhao Sub-District was purposively selected for the control group. Both of 

farm sites were the same owner living in Khao-phanom District, Krabi Province with 

around 20 kilometers apart and similarly in Shogun orange plantation and pesticides 

application.  
 

The third phase evaluation: two times follow –up after the end of intervention 

program at 2nd month (follow-up 1) and 5th month (follow-up 2). In this phase was to 

evaluate the effective of an Insecticide Application Models Program (IAMP) in Khao-

phanom District, Krabi Province in both intervention and control groups. 

 

3.3 Sampling technique and Sample selection 
 

  

3.3.1 Population are 128 Shogun orange Agriculturists in Meung District, 

Klong Thom District, Khao-phanom District and Nuea Klong District Krabi Province  

(Krabi agriculture office, 2009). From the data reported in table 3.1, 3.2 and 3.3 

shown that Shogun orange was one of the most fruits crop growing in Krabi province, 

having plantation area around 1,128 rais, total cost 75.56 million Baht / year. 80% of 

Shogun orange plantation area was in Khao-phanom District which having two farms 

(single owner), consisted of 90 Shogun orange farmer (42 and 48 farmers, 

respectively).    
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Table 3.1 The data in product of Shogun orange plantations in Krabi Province. (Krabi 

Agriculture Office, 2009). From: www.krabi.go.th/impor/plant53.xls 

 

Plantation Farmers  

plantation 

area 

produce 

area 

average 

produce 

total 

produce 

Average 

Price  
Cost  

(million 

baht) household (rai) (rai) (kg/rai) (ton) (baht) 

Oil palm  

          

23,409  

            

886,692  

            

786,427  

                   

3,216  

                

2,528,906  

                

6  

                 

9,569.39  

Para rubber 

          

33,830  

            

908,949  

            

794,829  

                      

290  

                   

230,318  

              

55  

               

15,527.75 

Shogun 

orange 

                    

9  

                

1,128  

                    

953  

                   

2,251  

                        

2,145  

              

12  

                       

75.56  

Mangosteen  

                

787  

                

2,052  

                 

1,093  

                   

1,134  

                        

1,239  

              

14  

                       

13.54  

Durian  

            

1,662  

                

3,874  

                 

3,082  

                   

1,229  

                        

3,787  

              

28  

                       

55.14  

Coffee  

                

377  

                

4,150  

                 

4,150  

                      

319  

                        

1,323  

              

21  

                       

75.63  

Rambutan  

            

1,221  

                

2,764  

                 

2,576  

                   

1,302  

                        

3,353  

              

11  

                       

23.22  

Coconut  

            

3,176  

              

14,171  

               

10,790  

                      

467  

                        

5,042  

                

6  

                       

43.06  

Long kong  

            

1,509  

                

3,962  

                 

2,624  

                   

1,018  

                        

3,076  

              

36  

                       

54.52  

Rice  

                

349  

                

1,585  

                    

879  

                      

360  

                           

316  

              

10  

                         

5.32  

Total  

          

66,329  1,829,325 1,607,403 3,260 

          

2,779,506.34  24.90 25,443.14 

 

 

 

 

 

 

 

 

http://www.krabi.go.th/impor/plant53.xls
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Table 3.2 The area in product of Shogun orange plantations in Krabi Province. (Krabi 

Agriculture Office, 2009). From: www.krabi.go.th/impor/plant53.xls  
 

District  

 

Farm 

Plantation 

area 

Produce 

area 

Average 

produce 

Total 

produce 

Average 

Price  Cost (baht) 

 

(rai) (rai) (kg/rai) (ton) (baht/kg) 

Maung  1 2 2 900 1.80 18.00 32,400 

Koh Lanta  

 

- 

 

- 

 

- 

 

- 

 

- 

 

- - 

Klong 

Thom  4 165 65 1,962 127.50 45.00 5,737,500 

Ao Luek  - - 

 

- - - - 

Khao-

phanom  2 935 860 2,319 1,994 35.00 69,790,000 

Plai 

Phraya  - - 

 

- - - - 

Lam Thap  - - 

 

- - - - 

Nuea 

Klong  2 26 26 846 22 - - 

Total  9 1,128 953 2,251 2,145.30 12.25 75,559,900 

 

Table 3.3 The number of Shogun orange farmers in Krabi Province. ( Maung District, 

Klong Thom District, Khao-phanom District and Nuea Klong District agriculture 

office, 2009). 
 

 

District 

 

Agriculturists 

(separated in number of farms) 

1 Maung   2 (2) 

2 Klong Thom  22 (2,4,8,8) 

3 Khao-phanom   90 (42,48) 

4 Nuea Klong   14 (6,8) 

 

Total   128  

http://www.krabi.go.th/impor/plant53.xls
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3.3.2 Study Population: all Shogun orange farmers in Khao-phanom District 

(92 farmers at the present, that differed from the report of Khao-phanom District 

agriculture office of 90 farmers) which derived of all Shogun orange agriculturists (no 

sampling).  
 

3.3.3 Sample size calculation and sampling method:  

Before selected the sample size by purposive selection all Shogun farmers 

in Sri-jarern garden site A and B, the previous studies will be use to provide a basis 

for sample size calculation for this study. By used reported safety behavior and 

insecticide related-symptoms, in observed prevalence with appropriate and 

inappropriate safety behaviors as observed in these studies.  Then calculated 

sample sizes that were necessary to detect the observed differences, at alpha = 0.05 

and power=.80, used OpenEpi version 2, open source calculator SS Cohort  

sources of background data in tables 7 of Sorat Warisara, 2004 (338 subjects). For 

specific calculation, data from Sorat Warisara, (2004) gave a sample size 

requirement of 34 subjects in each group.  As mentioned above, 68 subjects in both 

group were sufficient to detect most of insecticide related-symptoms in proportion 

that had been observed in previous studies, 68 subjects were sufficient to detect 

outcome but that may be lost to follow up so used all farmers in Sri-jarern site A 

and B in this study (42 subjects in intervention group and 50 subjects in control 

group) that appropriated for symptoms mostly occurred in neuromuscular 

symptom.  

 Purposive selected 92 Shogun orange farmers (all Shogun farmers in Khao-

phanom District, Krabi province) used to be study in preliminary data (pre-

intervention). 

 In the study, used 92 Shogun farmers in two sites farm of Sri-jarern garden 

Khao-phanom District Krabi province (42 farmers in site A and 50 farmers in 

site B), purposive selected. Site A decided to the intervention group (Khaodin 

Sub-District) and site B decided to control group (Na Khao Sub-District).  

 In the intervention group 42 farmers; the role models of farmers came from 

voted.  
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Figure 3.1: Diagram of sampling technique 

 

3.4 Structure of Insecticide Application Models program 

 Insecticide Application Models Program (IAMP) intervention program based 

on observation learning in Social cognitive theory (SCT) including 4 days program 

conducted at Sri-jarern farm site A (camp). The researcher and assistants that worked 

for data collection and evaluation on activities such attendance and participation of 

participants were 9 members as follow: 

1. Mr. Paisit   Boonyakawee  Researcher 

2. Mrs. Kasesara  Lamsak  Psychologist 

3. Mr. Sinnarong  Natepukkana Public health expert 

4. Mrs. Chularat   Boonyakawee Nurse 

5. Mrs. Pornjarn  Kawvisase  Nurse 

6. Mr. Vittaya  Kawkert  Assistant of Khao-phanom public health                   

officer 

7. Mr. Reung    Claiybud  Teacher (a boy scout and drugs expert) 

Krabi Province 

Khao-phanom District 
92 farmers 

Process 1  
Sampling of the study population by using 
the purposive sampling 4 0f 8 districts  

Experimental Group 
Sri-jarern garden site A 

Total 42 farmers 

Total 92 subjects  

Control Group 
Sri-jarern garden site B 

 

Total 50 farmers 

Process 2  
Sampling by using the purposive 
sampling from 4 districts 

Klong Thom District 
22 farmers 

Muang District 
2 farmers 

Neua Klong District 
14 farmers 

Process 3  
No sampling, 
purposive selected all 
farmers 

10 role models Process 4  
Role models from 
farmers voted 
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8. Mr. Pornnarong  Horkul    Head of public health office, Khao-  

phanom local government 

9. Mr. Karun  Sapthon  Agriculture officer 

We drew on social cognitive theory. The key concepts from social cognitive 

theory are 1) environment, particularly providing social support for behavior change, 

2) observational learning, providing role models who demonstrate the desired 

behaviors, 3) self-efficacy, increasing confidence in performing certain behaviors, 4) 

outcome expectations, increasing the belief that a change will be beneficial and 5) 

behavioral capacity, skills for problem solving. 

Throughout development of the intervention, we placed emphasis on three 

ideas: 1) the intervention needed to focus on key concepts and not present too much 

information; 2) it needed to be relevant to the local or regional farming situation and 

3) it needed to include many aspects of the work and home environment relevant to 

insecticide exposure as possible. 

In the 4-day intervention program we separated into 2 courses; 1) knowledge 

course (1st, 2nd day) and 2) training course (3rd, 4th day). The knowledge course was 

for 42 farmers and the training course was for role model group; 10 farmers that came 

from voted of 42 farmers drew upon principle on a model group of Social Cognitive 

Theory (Bandura, A., 2002).  

In knowledge course we presented with media format (power point 

presentation, incorporating directed discussion, printed materials (flipcharts, 

handbooks and brochures) with purposes to influence participants in perception on 

Social Cognitive Theory (SCT). In the course of the training, considerable attention 

was given to the idea of insecticide residues and exposure. 

  

The first day workshop trainers were project staff, the content consists of: 

    After the registration of participants and then;  

 Pesticide utilization and pesticide problems in Thailand (1 hour). 

Including pesticide utilization, pesticides importation, pesticide usage, 

and pesticide health effect data in Thailand from previous to present 

by the researcher 
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 Type of pesticides, Classification and hazard of pesticides for 

increasing knowledge of pesticide used (1 hour) 

 Coffee break and games for relax activities (30 minutes) 

 Route of exposure (2 hours), to communicate in pathway of pesticide 

causing illness or death. It was one of factors to increase self efficacy 

in the SCT.  

 Impact of pesticides on health and the environment, pesticides related 

symptoms in the preliminary data of Shogun orange farmers, Krabi 

Province (2 hours). First, farm workers seemed to have no knowledge 

of pesticide residues so this section consisted of health risks of 

pesticides use both acute symptoms and chronic health effects in 

themselves and family by take home pass way.  
 

The second day workshop  

 Information in pesticides label (1 hour) such as pesticide class, formula 

of mixing, hazardous, and signs or warning in the labels. It was 

increase knowledge of insecticide use. 

 Guidelines for safe use of pesticides, protective behaviors (2 hours): it 

incorporated the constructs of perceived susceptibility, perceived 

severity, and perceived benefits. There appeared to be a clear need to 

personalize the risk for farm workers, to specify the consequences of 

the risk and to clarify the benefits of behavioral change. This for 

changing their beliefs for farm workers to change hygiene behaviors. 

 Coffee break and games for relax activities (30 minutes) 

 Appropriate personal protective equipment (PPE) (1hour). This related 

behavioral expectation, importance value, and intentions behavior and 

risk perception in SCT. 

 First aids for pesticides poisoning and patient transfer system (2 

hours), its activities will organized in both small groups and one large 

group. It consisted of guideline in emergency first aids for pesticides 

injured or pesticides poisoning, Group discussion implemented 4 

groups (10 farmers per group). The main topic was what are the major 
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behaviors that participants might have insecticide health effects or 

pesticide poisoning; why, and how to reduce health risk of insecticide 

use, and the major; what are appropriate personal protective 

equipment. These topics were present in each group. Then, researcher 

and expert summarized the content and discussion. 

 End of the knowledge course and started with Training course (part 2 and 3) 

for 10 role models. 

 

Part2: The insecticide applications workshop (Training course) conducted 

in 10 role models, this course decided into two sections in two days: section1was 

quick demonstrate with fluorescent tracer on the third day and section 2 was work 

place on insecticide application in the field in day 4th. 
 

  The third day workshop  

Section 1 Insecticides handler training and the demonstration of fluorescent 

tracer in the operational room and darkness room were purpose to the use of personal 

protective equipment when using insecticide, and how to protect the hazard in 

insecticide use. Group discussion and conclusion the program implemented to find in 

term of exposure of insecticides and to express the hazardous of insecticides are 

poisonous, dangerous, toxic and risky. That is, dangerous refers to having the ability 

to cause harm. Risk is a subset of danger and refers to the chance or possibility of 

danger. Poisonous and toxic are subsets of risk. Poisonous refers to a substance that 

can cause death or injury, and toxic implies relating to or caused by poison.   

7 quick demonstrations were done in role model group and were relatively 

easy because they did not require a lot of time and supplies. There were – Baseball 

Cap, Unplugging a Spray Nozzle, Dirty Fruits and Vegetables, Handshake, Improper 

Removal of PPE, Cell Phone & Cigarettes, and Insecticide Formulations (Fenske, R. 

et al., 2007).  
 

1. Baseball cap: cap can be a source of insecticide contamination (Fenske et al., 

2007)   

Prepared 

 Mixed tracer recipe into spray bottle. 
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 Just before start of demonstration, sprayed tracer on cap (see drawing), 

making sure to thoroughly dampen the cap with the tracer. 

 Practice ahead of time.  

 
Picture 3.1: A picture of base ball cap 

Procedure  

1) Asked a volunteer to wear and touch the contaminated cap.  

2) Discussed:  

- Why do you wear baseball caps (to keep the rain suit hood up, keep insecticide 

from dripping onto the respirator, sun visor, or just like to wear caps)? 

- What was the risk of wearing caps while handling insecticides? 

3) Shined black light on cap to show that tracer soaked through cap and on forehead 

and hands of participants. Provided volunteer with mirror and UV-shielding goggles. 

The purpose of black light tests in this intervention was to demonstrate that 

contamination with insecticide (or other pesticide) could occur even if the person 

could not see the contaminating substance. The intention was to help ensure that the 

person would be more careful to avoid contamination. 

4) Discussed:  

- Baseball caps and other cloth items (bandanas, sweatshirts and knit caps) 

absorbed insecticide. 

- Handle these items like personal protective equipment and washed them daily 

after each used.  

- What were alternatives to the cloth items? 
 

2. Unplug a spray nozzle: brang proper tools to safety unplug spray nuzzles 

(Fenske  et al., 2007) 
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Prepare 

 Mixed tracer recipe into a paste. 

 Used toothpick to plug paste in and around spray nozzle. 

 Practice ahead of time. 

 
Picture 3.2: A picture of unplug spray nozzle 

Procedure 

1) asked a volunteer to unplug a spray nozzle without using tools and his/her mouth. 

2) Discussed: 

 How did you normally unplug a spray nozzle in the field? 

3) Shined black light on participant’s hands and clothing.  

4) Discussed: 

 Proper tools needed to safely unplug a spray nozzle were: 

    - Thin 8-mil nitrite gloves to easily handle small nozzle parts. 

    -  Crescent wrench to unscrew nozzle from sprayer. Note: Some spray nozzles may 

not require this wrench. Check with the manufacturer for appropriate instruction. 

    - Thin wire and toothbrush to unplug nozzle. 

 Why should you not use your mouth to blow through a spray nozzle? 
 

3. Dirty fruits and vegetable: washed fruits and vegetable thoroughly and 

washed hand with soap and water before eating (Fenske et al., 2007) 

Prepared 

 Lightly smeared a small amount of tracer onto fruits (not put so much that it 

was obvious). The lamp illuminates them to test the effectiveness of your (and 

your workers’) practices. For hand washing training, tracer is rubbed onto 

one’s hand. For surface cleaning, tracer onto surfaces generally throughout the 

entire area. Then wash your hands or clean the area as normal. One’s hand and 

the surfaces appear clean. However, the ultra-violet light tells a different story; 

cleaning was effectiveness. 
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 Practice ahead of time. 

 
Picture 3.3: A picture of fruit 

Procedure 

1) Asked for a volunteer to pass out contaminated fruits and/or vegetables. Told 

participants to imagine they are out in the field with no wash water available. 

2) Asked participants to try to remove the insecticide residues and dirt from the fruits 

and vegetables. But did not had them actually eat the fruits and vegetables. 

3) Shined black light on participants’ hands and clothing. 

4) Discussed: Insecticide residues on food, application equipment, gloves, and other 

surfaces were sources of exposure. 

- Where did insecticide residues on the fruits and vegetables end up? 

- How can you reduce exposure from insecticide residues on fruits and 

vegetables? 
 

4. Handshake: washed hands with soap and water after handling insecticides 

(Fenske et al., 2007)    

Prepared 

 Contaminated hand with just enough tracer powder that the powder did not 

obviously show. 

 Practiced ahead of time. 

 
Picture 3.4: A picture of handshake 
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Procedure 

1) Shake hands with one or two people before started the training.  

2) Proceed with scheduled agenda. 

3) Shined black light on participants’  

  • Hands  

  • Clothes 

  • Face (participants must close eyes or wear UV-shielding goggles) 

  • Training materials 

  • Neighbors sitting nearby 

4) Discussed: 

 - What did you see? 

 - If this was insecticide, how would it be dangerous? 
 

5. Improper removal of PPE: think “clean to clean, dirty to dirty” (Fenske et 

al., 2007) 

Prepared 

 Dressed volunteers in sweatshirt and full-gear PPE. 

 Sprayed a large amount of tracer mixture on PPE suit, gloves, and back of 

hood. 

 Practiced ahead of time. 

 

 
Picture 3.5:  The example of PPE picture 

 

Procedure 

1) Asked the volunteer wearied the full-gear PPE suit to demonstrate removing PPE 

improperly. Participants suggested other improper ways they have seen at their farms. 
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2) Asked volunteer to:  

   • Removed raincoat hood with contaminated gloves on and touch head and 

sweatshirt hood. 

   • Adjusted respirator strap with contaminated gloves on. 

   • Unsnapped raincoat jacket with contaminated gloves on, and touch 

sweatshirt underneath. 

   • Carried contaminated PPE jacket over bare arm. 

3) Shined black light on the volunteer’s skin and clothes. 

4) Discussed: Think “Clean to Clean; Dirty to Dirty” to remember that clean gloves 

should only touch clean areas and dirty gloves should only touch dirty areas on the 

outside of  PPE. 
 

6. Cell phone and cigarette:decontaminated gloves and hands before using items that 

can exposed the face to insecticides (Fenske et al., 2007) 

Prepared 

 Sprayed a large amount of tracer mixture on gloves. 

 Practiced ahead of time. 

  
Picture 3.6: A picture of cell phone and cigarette 

Procedure 

1) Asked for volunteer wearing gloves. Spray tracer on front and back sides of gloves. 

2) Asked volunteer to pretend to talk to his/her spouse on the cell phone, hold the 

radio to the ear, or smoked a cigarette.  

3) Shined black light on volunteer’s face. Allow volunteer to see themselves with the 

mirror with UV-shielding goggles on. 

4) Discussed: 
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  - How did the volunteer become contaminated with insecticides? 

  - What should have done to  minimize insecticide exposure? 

  - How can you prevent exposure? 
 

7. Insecticide formulations: different insecticide formulations can lead to different 

contamination patterns (Fenske et al., 2007) 

 Prepared 

 Used 2 different formulation tracers and put into 2 spray tanks. 

 Practiced ahead of time. 

 
Picture 3.7: A picture of spray tank 

Procedure 

1) Asked for two volunteers:  

  • Volunteer 1 poured simulated dry insecticide into a spray tank. 

  • Volunteer 2 added simulated liquid insecticide into another spray tank. 

2) Shined black light on participants’ hands, face, clothing, and work area.  

3) Discussed with participants: 

- How can the difference in insecticide formulations lead to differences in skin 

contamination? 
 

 

  The fourth day workshop 

Section 2 During an actual application, 10 role models were mixed, loaded, 

and applied insecticide as done in normal practice (½ teaspoon of fluorescent tracer, 

1¼ cups water, 1½ cups rubbing alcohol (70% isopropanol), and mix ingredients into 

32 oz. spray bottle) (Fenske, R., 2007). Tracer was added to the insecticide. At the 
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end of the application, participants had observed where tracer came in contact the skin 

and clothes of the volunteers. Group discussion with participants (insecticide 

handlers, staff) was identified factors that lead to exposure. The activity was helping 

participants understood how insecticide exposure can occur at their workplace and the 

steps they can take to minimize exposure. 

Hands-on activities used scripted role-plays and instructor-led demonstrations 

with volunteers to emphasized safety messages about preventing insecticide exposure. 

In order to be successful, these activities required time, supplies, and preparation. 

These hands-on activities work best for small groups because everyone participates. 

The activities in this section were provided as guidance and should be adapted to fit 

the farming methods and equipment relevant to the audience. 

During a role-play exercise, role models was observed tracer on skin and 

clothes of people who came into contact with tracer “contaminated” application 

equipment in the workplace. After had cleaned application equipment, role models 

were saw whether decontamination was done properly. A group discussion was 

helped participants learned the proper steps for decontaminating equipment. Overall, 

the activity was emphasized the importance of decontamination in reducing 

insecticide exposure at the workplace. 

And then role models were practiced to remove and washed full-gear reusable 

personal protective equipment (PPE) “contaminated” with tracer. After cleaning, role 

models observed tracer on the skin and clothes of volunteers. Role models had learned 

the principle of “Clean to Clean; Dirty to Dirty” to helped them remember how to 

properly remove PPE. Group discussions emphasized the importance of 

decontaminating PPE and practicing good personal hygiene to avoid insecticide 

exposure (Fenske et al., 2007); 
 

Step 1:  rinsed entire PPE suit with a hose or showerhead. This removed as 

much insecticide residue as possible to minimized further contamination. 

Took off PPE except gloves: hood, respirator, goggles, jacket, pants  
 

 Step 2:  took off hood or hat by grabbed it from contaminated outside part.  

Dirty Gloves ➪ Dirty outside Hood or Hat 
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Handlers naturally wanted to took off PPE around their heads and faces early 

because of practicality, heat, and nuisance issues. Removed the hood or hat done first 

in ordered to removed the respirator and goggles. 
 

Step 3:  took off respirator by grabbed it from the canister or cartridges and 

gently pulled it forward and up.  

Dirty Gloves ➪ Dirty Cartridges 

Wearing a respirator can restrict movement and vision. The respirator was 

removed to make it more comfortable to take off other PPE. With gloves were still on, 

grabbed the cartridges was easier than unhooking the respirator straps. Handlers 

tempted to took off gloves too early if they unhook the respirator straps. 
 

Step 4: When dirty goggles blocked vision: 

1 Washed gloves while wearing them 

2 Removed goggles 

3 Washed and dried goggles 

4 Put goggles back on or replaced with clean goggles 

Handlers had clear vision in ordered to minimize further contamination. 

Gloves had washed before took off goggles so that the face did not got contaminated. 
 

Step 5:  took off jacket by carefully unbuttoning or unzipping jacket without 

touched clothes underneath.   

Dirty Gloves ➪ Dirty outside Jacket 

Even if gloves had been washed, they could become re-contaminated while 

unbuttoned the jacket, therefore, avoided touched clothes underneath. 
 

 Step 6: removed pants:   

Clean Foot ➪ Clean inside Pants 

1 Took one foot out of the boot 

2 Pulled off pant leg from that foot 

3 Returned foot back into the boot 

4 Repeated procedures with other foot 

If PPE pant legs were removed while wearing PPE boots, the inside of the 

pant legs became contaminated, made the pants harder to clean. Pants came off before 

boots because boots were required to be worn while washing the PPE items later. 
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Wearing boots prevented a handler’s work shoes from contacted with contaminated 

water. 
 

Step 7: Washed outside of gloves while wearing them. 
 

Step 8: Washed respirator: 

1 Removed cartridges and threw out pre-filters; threw out cartridges used for 8 

hours 

2 Wiped cartridges with less than 8 hours of used with a wet towel 

3 Dried cartridges with single-use paper towels and then stored in a sealable 

plastic bag 

4 Took apart respirator and washed parts in warm soapy water with soft 

sponge 

5 Rinsed respirator parts under running water 

6 Air dried or wiped dry with single-use towels 

7 After parts are dried, inspected, reassembled, and stored in a sealable plastic 

bag separated from cartridges 

8 Stored respirator in a cool, dry area of locker or rubber container to 

prevented damage 
 

Step 9: Washed PPE suit (outside/inside) on fat surface: 

1 Scrubbed side-to-side with soapy water to minimize splashing 

2 Rinsed under running water 

3 Hang dry in clean area 

4 Stored in lockers, if available 
 

Step 10: Washed boots while wearing them. 

Boots were washed after washed all PPE items taken off earlier. 
 

Step 11: removed, washed and dried goggles. 
 

Step 12: rewashed gloves. 

1 Removed gloves 

2 Washed hands with soap and water 
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3.5 Research instrument for data collection 

 The questionnaires used in the project was modified and adjusted from 

Agriculture Health Study of America (2010), Paisit (2007), and Sorat (2004) to 

appropriate to this particular study.  

The questionnaire was validated with pilot testing for clarity if it did not 

understand some words or difficult to answer, researcher would change it for clarity. 

The instrument of this research was standardized questionnaire, which consist of 5 

parts (used only 4 parts in preliminary questionnaire and control group post-

intervention, used 5 parts for intervention group) as follows: 
 

Part 1 General information of agriculturists which including gender, age, 

education, marital status, smoking history, drinking alcohol, health status, work 

characteristic, duration of work and duration of pesticides usage. 
 
 

 Level of serum cholinesterase (screening test in baseline, follow-up 1, and follow-

up 2) was collected by capillary tube and centrifuged onsite. Then, the serum was test 

using reactive – paper, to determine the cholinesterase level. The test kit was 

produced by the Government Pharmaceutical Organization of Thailand. The 

sensitivity was 77%, specificity 90%, and positive predictive values 85%. There were 

measured in four categories including normal, safety, risky and unsafe and four level 

colors to determine magnitude of change in cholinesterase activity through the 

production of acetic acid, as follow: 

 Reactive paper color  Health status  SChE level (units/ml) 

 Yellow    Normal    100 

 Yellow-green   Safe   87.5 – 99.9 

 Green    Risky   75.0 – 87.4 

 Blue    Unsafe   < 75.0 
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  This method is generally used to measure anti-cholinesterase for a long time 

by Ministry of Public Health. It has been done by nurse from health center. The result 

was presented to participants. If the result of blood test was unsafe or risky routine 

health education of health center would be communicated to participants. 
 

History of insecticides related symptoms  

There were 30 symptoms specified in the questionnaire and were categorized 

into 5 groups by organ system as follows:   
 

Neuromuscular system (14 symptoms): headache, twitching muscle, 

blurred or dim vision, trembling, been soaked with sweat, saliva comes down, 

weakness/lack of energy, muscle cramps, staggering gait, dizziness, urinating, slow 

heart beat, numbness of tongue and numbness in arms or legs  
 

Respiratory system (7 symptoms): difficult breathing, runny nose, 

dry throat, sore throat, cough, chest pain, and wheezing 
 

Digestives system (3 symptoms): feel nauseous or vomiting, diarrhea, 

and stomach ache 
 

Eyes (4 symptoms): itchy eyes, scratchy eyes, eye irritation, and tears 

comes down 
 

Skin (2 symptoms): rash and itchy skin   

 

Part 2 Knowledge in insecticide practice of agriculturists which was 15 closed end 

questions. Scoring by gain one point per correct answered and zero for the other 

wrong. 

 

Part 3 Attitude in insecticide practice of agriculturists which was rating scale 

about attitude in insecticide practices 26 questions.  There are 5 scales as following:    
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 Positive attitude 

Totally agree    5 marks 

Agree   4 marks 

No idea  3 marks 

Disagree  2 marks 

Totally disagree  1 mark 

 

Negative attitude 

Totally agree  1 mark 

Agree    2 marks 

No idea   3 marks 

Disagree   4 marks 

Totally disagree  5 marks 

 

Part 4 Practice in insecticide use of agriculturists 

  Behavior in insecticide practice of agriculturists 33 questions.  There 

were 5 scales as following: 
 

Positive practice 

Usually     5 marks 

Often    4 marks 

Sometimes   3 marks 

Rarely    2 marks 

Never     1 mark 
 

Negative practice  

Usually     1 mark 

Often    2 marks 

Sometimes   3 marks 

Rarely     4 marks 

Never     5 marks 
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Part 5 (for intervention group): characteristics as Role model of farmers in the 

intervention group  

 

3.6 Pre-test of Questionnaire 

 Before going to the process of data collection, the researcher submitted the 

draft questionnaire to thesis advisors and 3 experts in order to check its content 

validity. Then, the questionnaire was adjusted in according to comments and 

suggestions of them. And reliability tested on 30 Shogun farmers in Prasang District 

Suratthani Province that was having Shogun orange plantations nearby Khao-phanom 

District, Krabi Province. Pilot testing showed the reliability with Cronbach’s alpha 

value of 0.881. 

 

3.7 Data collection  

1. Created questionnaire’s guidebook 

  2. Researcher brought the letter to declare the objectives in research from the 

College of Public Health Sciences to public health workers, Khao-phanom District 

Health Office, Maung District Health Office, Neua Klong District Health Office, 

Klong Thom District Health Office and the owners of Shogun orange farms in Krabi 

Province for well coordinate in data collection.  Start to collect data from April 2012 

to November 2012.  

  3. Eight research assistants were had trained to administer the questionnaires 

in one-day conference for data collection.    

  4. Collected questionnaires and checked for full and correction data every 

time. Outcome measurement was 5 months in follow-up (two times follow-up at 2nd 

month and 5th month after intervention). 

  5. Placed data code, recorded and analyzed. 

 

3.8 Data Analysis 

  The researcher used both descriptive and inferential statistics as follows: 

 1. Descriptive Statistic used to describe the data of the study population: 

frequencies, percentage, mean, frequency, percentage, and standard deviation were 
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calculated for general information, knowledge, attitude, behavior in insecticides use, 

insecticide related symptoms and unsafe serum cholinesterase level. 
 

 2. Inferential Statistics used to infer cause and effect, and to determine the 

degree to which the findings of a sample can be generalized to a larger population.   

   a. Comparing baseline characteristics between control and intervention 

groups 

 In preliminary data analysis (before intervention program) for baseline 

difference tested; compared independent variables-general characteristics, and 

dependent variables- knowledge, attitude , practice, insecticides related symptoms, 

and unsafe serum cholinesterase level between intervention and control groups. Chi-

square tests for categorical variables (for example, presence or absence of symptoms, 

SChE level, and gender), independent t-test was used in continuous data. 

  b. Characterizing and assessing intervention effects   

As mentioned above, study outcomes were measured at baseline and at 2 

follow-up times in the control and intervention groups.  The SPSS (V16; SPSS, Inc, 

Chicago, IL, USA) repeated measures analysis of variance routine was used to 

generate figures showing means of continuous outcomes, and prevalences of 

dichotomous outcomes, in each group at each measurement time. 

For continuous outcomes (knowledge, attitude, and practice scores), the 

magnitude of the intervention effect is equal to: 
 

(follow-up mean – baseline mean)intervention − (follow-up mean – baseline mean)control. 
 

For dichotomous outcomes (prevalences of unsafe serum cholinesterase levels 

and of symptoms), the magnitude of the intervention effect is equal to: 
 

(follow-up prevalence – baseline prevalence)intervention − (follow-up prevalence – 

baseline prevalence)control. 
 

For continuous outcomes, repeated measures ANOVA and linear mixed 

models were used to assess effects of the intervention.  In the SPSS routine for 

repeated-measures ANOVA, overall intervention effects (not time-specific) are 

assessed in the multivariate table and the table for within-subject effects.  Linear 

mixed models enable assessment of the intervention effect at each follow-up time.  
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Mixed models included a "repeated" statement that accounted for repeated measures 

within each individual subject. Unadjusted mixed models included main effects of 

intervention and each follow-up time, as well as interactions between intervention and 

each follow-up time. The interaction terms give the time-specific magnitudes of the 

intervention effects as defined above. Corresponding p-values allow evaluation of the 

statistical significance of the intervention effect at each follow-up time. (This type of 

analysis is also known as difference in difference analysis, or difference of difference 

analysis.) 

For dichotomous outcomes, generalized linear models, with generalized 

estimating equations (GEE) to account for repeated measures within subject, were 

used to assess intervention effects. These models employed the poisson distribution, 

with a link function of identity.  This link gives absolute magnitudes of intervention 

effects, as opposed to relative risks (RRs) or odds ratios (ORs). The link of identity 

was chosen because, in the researcher's opinion, interpretation of absolute magnitudes 

in considerably more clear than is interpretation of RRs or ORs. Independent 

variables in unadjusted GEE models were the same is in the mixed models described 

above. 

Intervention effects were also adjusted for personal history of illness, use of 

mosquito coils, and spraying insecticide at home, because p-values were <0.1 in the 

bivariate analysis described above. Both unadjusted and adjusted effects are presented 

in the next chapter. 

   

3.9 Ethical consideration 

 1. This study was reviewed and approved the study protocol by ethical 

committee of The College of Public Health Sciences, Chulalongkorn University 

(COA No.256/2555).  

 2. The participants had agree willingly participated to the study protocol by 

signed an informed consent form. 
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CHAPTER IV 

 

RESEARCH RESULTS 

 

 This quasi-experiment research examined the effectiveness of Insecticide 

Application Model Program (IAMP) intervention on insecticides use among Shogun 

orange farmers in Khao-phanom District, Krabi Province, Thailand. The intervention 

group was in Khao Din Sub-district and the control group was in Na Khao Sub-

district. The effectiveness of the intervention program was assessed by using the 

standardized questionnaires and reactive paper finger-blood test at baseline, at follow-

up 1 in 2nd month after the end of the intervention program and at follow-up 2 in 5th 

month after the end of the program. The study results are presented in 4 parts: (1) 

general characteristics consisting of socio-demographic characteristics, insecticides 

work characteristic, duration of work, duration of insecticides practice, health status, 

knowledge, attitude, and practice in insecticides used, serum cholinesterase level 

(SChE) as measured by reactive paper, and insecticides-related symptoms, (2) 

effectiveness of Insecticide Application Models Program, as analyzed with both 

repeated-measures analysis of variance and multilevel models, (3) relationship 

between knowledge, attitude and practice in insecticide use, and (4) assessment of 

effects of the role model group on intervention-related behavior.  

 

4.1 Data analysis of baseline characteristics 

 Independent t-test for continuous data and chi-square test for categorical data 

were conducted to test the difference in baseline characteristics between intervention 

group and control group. (Characteristics for which p<0.10 were adjusted for when 

assessing the effects of the intervention.) 
 

 4.1.1 General characteristic, duration of work, duration of insecticides 

practice and health status (independent variables) 

 Independent T-test results are shown in table 4.1. They were similar in both 

groups: average age of intervention group and control group were 40.7 and 41.1 years 

old, respectively (p=0.893). The average years that have been using insecticides in the 
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intervention group was 5 years and in the control was 4.2 years with no significant 

difference at p=0.104, likewise average days that they have contacted with 

insecticides, 5.2 days in the intervention group and 4.0 days in the control on average 

(p=0.227). 
 

Table 4.1: Socio-demographic characteristics compared between intervention group 

and control group in baseline data (Independent T-test).   

Characteristics   Total  

N = 92 

Intervention 

group (n = 42) 

Control group 

(n=50) 

p-

value 

Mean SD Mean SD Mean SD 

Age (yrs) 40.92 12.08 40.74 11.84 41.08 12.40 0.893 

Years using 

insecticides 

5.58 4.61 6.43 5.01 4.86 4.16 0.104 

Last contacted 

insecticides (days 

ago) 

4.51 7.75 5.17 5.69 3.96 3.77 0.227 

Independent T-test 

 

 Chi-square test results are shown in table 4.2. Most characteristics were 

similar in the control and intervention groups. Gender had no significant difference 

between intervention and control group (p=0.675). Both intervention and control 

groups had education over grade 4. It had no significant difference in number of 

smokers both control and intervention group (p=0.882) and no statistical significant 

difference in average drinking of alcoholic beverages (p=0.352). About 38.1% of 

farmers in the intervention group growing other plants than Shogun orange and 26% 

were in the control. The amount of sprayer were similar in both groups (p=0.757). 

The time of day when farmers usually sprayed insecticides not difference in both 

intervention and control group- sprayed before 8.00 am (p=0.330), sprayed at 8.00am-

12.00pm (p=0.648), and sprayed after 12.00pm (p=0.837). Almost all farmers in 

intervention group and control groups had never been trained (87.0%). In 22.8% of 

them had usually used herbicides or rodenticides, 33.7% usually used fungicides and 

most of them 85.9% usually used insecticides that were similar in both groups. 
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Sprayed insecticides on average in each time calculated in cc./rai in both group were 

similar in  applied insecticides ≤ 200 and > 200 cc./rai, likewise, a type insecticides 

that they used powder and liquid did not show difference with in p=0.636 and 

p=0.367 respectively. Around 80% of each group similarly used chemical fertilizers. 

Only three characteristics in baseline data showed significant differences between  

groups: having diseases that farmers in the intervention group having diseases by 

doctor diagnosis more than farmers in the control group were 9 and 2, respectively 

with p=0.010. Others difference were use mosquito coils that the intervention group 

more user than the control (p=0.022), and pesticides household spray using that more 

users in the intervention group than the control (p<0.004). 
 

Table 4.2 Socio-demographic characteristics compared between intervention group 

and control group at baseline (Chi-square test).   
 

 

Characteristics  Total  

N = 92 

Intervention group    

(n = 42) 

Control group 

(n=50) 

p-

value 

n % n % n %  

Male  49 53.3 22 52.4 27 54.0 0.877 

Education Grade 5 up 46 50.0 22 52.4 24 48.0 0.675 

Smoke at present 38 41.3 17 40.5 21 42.0 0.882 

≥ 1 drink on days 53 57.6 22 52.4 31 62.0 0.352 

Having disease 11 12.0 9 21.4 2 4.0 0.010 

Growing other than 

orange 

29 31.5 16 38.1 13 26.0 0.214 

Insecticide sprayer 27 29.3 13 31.0 14 28.0 0.757 

Spray insecticide 

before 8 am. 

24 26.1 13 31.0 11 22.0 0.330 

Spray insecticide 8 

am.-12 pm. 

24 26.1 10 23.8 14 28.0 0.648 

Spray insecticide after 

12 pm. 

21 22.8 10 23.8 11 22.0 0.837 

Chi-square test 
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Table 4.2 Socio-demographic characteristics compared between intervention group 

and control group in baseline data (Chi-square test) (continued).   
 

Characteristics Total  

N = 92 

Intervention 

group   (n = 42) 

Control group 

(n=50) 

p-value 

N % n % n %  

Been trained in 

insecticide application 

12 13.0 6 14.3 6 12.0 0.746 

Usually used herbicides 

or rodenticides 

21 22.8 10 23.8 11 22.0 0.837 

Usually used insecticides 79 85.9 36 85.7 43 86.0 0.969 

Usually used fungicides 31 33.7 15 35.7 16 32.0 0.707 

Used insecticides > 15 

times/year 

52 56.9 27 64.3 25 50.0 0.169 

Spray insecticides ≤ 200 

cc./rai 

18 19.6 8 19.0 10 20.0 0.909 

Spray insecticides ≥ 200 

cc./rai 

28 30.4 15 35.7 13 26.0 0.313 

Used insecticides type 

powder 

55 59.8 24 57.1 31 62.0 0.636 

Used insecticides type 

liquid 

59 64.1 29 69.0 30 60.0 0.367 

Use chemical fertilizer 74 80.4 36 85.7 38 76.0 0.242 

Use mosquito coils 17 18.5 12 28.6 5 10.0 0.022 

Use household pesticide 

spray 

42 45.7 26 61.9 16 32.0 0.004 

Chi-square test 
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 4.1.2 Knowledge, attitude, practice in insecticides use, serum 

cholinesterase levels, and insecticide-related symptoms at baseline (dependent 

variables) 
 

 Table 4.3 illustrates Shogun orange farmer’s knowledge in insecticides use at 

baseline. 92 farmers were given a 15 items questionnaire. Correct answers received 

one point, incorrect answers received zero point.  Minimum and maximum possible 

total scores = 0 and 15, respectively. In each questions, farmers in the control group 

got a correct answers more than farmers in the intervention in every items of 

knowledge in insecticides use. Highest correct answer item in both groups; 48 farmers 

(96%) in the control were got correct answer in question item 10 (what is the best and 

easiest way to check for insecticide left over in your body?) while 38 farmers (90.5%) 

in intervention got correct. Lowest correct answer item in both group; in the control 

group was item 6 (How should you treat an insecticide package after finishing?) that 

only 56% got correct answer while 28.6% of the intervention got a correct.  
 

Almost of question items in both of studies group were similarly in direction 

of correct answers, but in item 6 (How should you treat an insecticide package after 

finishing?), item 11 (What is the correct reason for choosing the insecticide(s) to use?), 

and item 14 (Using more than one type of insecticide while applying is more risky 

than using only one type) were statistically significantly difference in both groups 

(with p-value= 0.011, 0.046, and 0.049, respectively) and greater correct answer in the 

control group than the intervention group..        
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Table 4.3 Frequency of correct answers of knowledge questions by study groups at 

baseline. 
 

Questions N (%) p-value* 

 Control 

(n=50) 

Intervention 

(n=42) 

 

1 We can get insecticide exposure via which 
route? 

34 (68.0) 28 (66.7) 1.000 

2 We can get insecticide exposure most 
easily in what kind of weather? 

35 (70.0) 27 (64.3) 0.657 

3 Who has opportunity to get insecticide 
poisoning? 

39 (78.0) 32 (76.2) 1.000 

4 Where should you keep insecticides? 47 (94.0) 36 (85.7) 0.292 

5 The more quantity of insecticide is used, 38 (76.0) 27 (64.3) 0.255 

6 How should you treat an insecticide 
package after finishing? 

28 (56.0) 12 (28.6) 0.011 

7 How should you protect yourself from 
insecticide? 

42 (84.0) 33 (78.6) 0.594 

8 What is the right instruction for 
insecticide use? 

42 (84.0) 34 (81.0) 0.786 

9 How can you tell that an insecticide is 
very dangerous? 

38 (76.0) 28 (66.7) 0.359 

10 What is the best and easiest way to 
check for insecticide left over in your body? 

48 (96.0) 38 (90.5) 0.406 

11 What is the correct reason for choosing 
the insecticide(s) to use? 

38 (76.0) 23 (54.8) 0.046 

12 Which is the correct method to mix 
insecticide? 

46 (92.0) 36 (85.7) 0.503 

13 Persons who have ever had insecticide 
poisoning will be immunized, and will not 
have poisoning again. 

36 (72.0) 22 (52.4) 0.082 

14 Using more than one type of insecticide 
while applying is more risky than using 
only one type.   

37 (74.0) 22 (52.4) 0.049 

15 Taking drugs such dimenhydrinate or 
paracetamol before and after mixing or 
applying can prevent or reduce insecticide 
poisoning. 

39 (78.0) 27 (64.3) 0.168 

*Fisher’s Exact Test 
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Table 4.4 Mean and standard deviations of correct answers of attitude questions by 

study groups at baseline. 
 

Questions Mean (SD) p-value* 

 Control 

(n=50) 

Intervention 

(n=42) 

 

1 The more expensive, the better 
quality the insecticide is. 

2.70 (1.39) 2.45 (1.23) 0.373 

2 It is necessary to use insecticide every 
time you grow crops. 

2.96 (1.47) 2.40 (1.21) 0.054 

3 An insecticide consisting of many 
compounds is of good quality. 

2.94 (1.40) 2.64 (1.12) 0.260 

4 Spraying tank can be washed in a 
river/canal without any harm to other 
animals. 

4.44 (0.76) 4.40 (0.86) 0.835 

5 Insecticide will only affect to insects  4.08 (1.09) 3.48 (1.23) 0.014 

6 Your health are strongly enough that 
can protect yourself  from  harmful 

3.96 (1.21) 3.31 (1.18) 0.011 

7 You should stand windward while 
spraying. 

4.44 (0.84) 4.29 (0.86) 0.388 

8 All agriculturists should have a 
medical check-up for insecticide left 
over at least once a year. 

4.46 (0.68) 4.43 (0.74) 0.832 

9 Smoking while spraying nothing to 
do with the insecticide left over in the 
body. 

3.98 (1.02) 3.79 (1.30) 0.424 

10 You can smoke, drink water or eat 
food while mixing or applying 
insecticides. 

3.82 (1.30) 3.60 (1.40) 0.428 

11 Herbal insecticide usage is 
complicated and useless 

2.82 (1.56) 2.45 (1.35) 0.229 

12 Although you have good health, you 
would have insecticide poisoning after 
you exposed to insecticide. 

4.02 (1.00) 3.64 (1.21) 0.111 

13You must stop spraying immediately 
it is windy. 

4.24 (1.00) 4.29 (0.92) 0.821 

14 While mixing or spraying 
insecticide in a few times or few dosage 
not necessary to wear PPE 

3.92 (1.31) 3.26 (1.48) 0.028 

*Independent sample t-test 
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Table 4.4 Mean and standard deviations of correct answers of attitude questions by 

study groups at baseline. (continued) 
 

Questions Mean (SD) p-value* 

 Control 

(n=50) 

Intervention 

(n=42) 

 

15 After applied insecticide only change 
your clothes is enough not necessary to 
take a bath 

4.10 (1.07) 3.81 (1.31) 0.246 

16  Insecticide poisoning can be prevent 
and reduce 

3.94 (1.13) 3.52 (1.13) 0.082 

17 More contact in a long time with 
insecticide even though few dosage  more 
dangerous to your health 

4.08 (0.85) 3.81 (1.09) 0.185 

18 Some chemical insecticides not harmed 
to your health  

3.74 (1.31) 3.45 (1.38) 0.309 

19 Mixed more insecticides together can 
reduced times and health effected 

4.10 (1.15) 3.07 (1.44) <0.001 

20While using insecticides with using 
PPE is not comfortable to works 

3.14 (1.26) 2.93 (1.39) 0.446 

21Even though PPE is expensive and 
rarify but  it’s  necessary and worthwhile  

4.12 (0.66) 4.12 (0.89) 0.995 

22Take a bath suddenly after applied 
insecticide can reduce effected from 
insecticides 

4.28 (0.64) 4.55 (0.60) 0.042 

23 Separate laundry a sweat clothes from 
others is costliness  

4.12 (1.06) 3.62 (1.43) 0.065 

24 Farmer who had ever been allergy will 
have immunity 

4.04 (1.18) 3.52 (1.30) 0.048 

25 When having only mild symptoms it 
can disappear  itself not necessary to see a 
doctor 

3.26 (1.50) 3.19 (1.47) 0.823 

26 Insecticides can cause cancers 3.62 (1.34) 4.12 (1.06) 0.049 

*Independent sample t-test 
 

 In table 4.4 of correct answers in 26 attitude questions with 5 Likert scale 

(Positive-direction questions were scored from 5 points for “strongly agree” to 1 point 

for “strongly disagree”, Negative-direction questions were scored from 1 point for 

“strongly agree” to 5 points for “strongly disagree”, minimum and maximum possible 

total scores = 26 and 130, respectively) shown that the control group had highest 

attitude score by 4.46 in item 8 (All agriculturists should have a medical check-up for 

insecticide left over at least once a year) while lowest attitude score by 2.70 in item 1 
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(The more expensive, the better quality the insecticide is), the intervention group was 

highest attitude score by 4.55 scores in item 22 (Take a bath suddenly after applied 

insecticide can reduce effected from insecticides) and lowest score in item 2 (It is 

necessary to use insecticide every time you grow crops).  

 There were 7 items that difference with statistically significantly between both 

groups, 5 items were higher in the control group and 2 items were higher in the 

intervention. These were item 5 (Insecticide will only affect to insects; p-value=0.014, 

greater in the control), item 6 (Your health are strongly enough that can protect 

yourself from harmful; p-value=0.011, greater in the control), item 14 (While mixing 

or spraying insecticide in a few times or few dosage not necessary to wear PPE; p-

value=0.028, greater in the control), item 19 (Mixed more insecticides together can 

reduced times and health effected; p-value<0.001, greater in the control), item 22 

(Take a bath suddenly after applied insecticide can reduce effected from insecticides; 

p-value=0.042, greater in intervention), item 24 (Farmer who had ever been allergy 

will have immunity; p-value=0.048, greater in the control), and item 26 (Insecticides 

can cause cancers; p-value=0.049, greater in intervention).     
 

 In the table 4.5 of correct answers in practice in insecticides use questions with 

5 Likert scale (Positive-direction questions were scored from 5 points for “every 

time” to 1 point for “never”, Negative-direction questions were scored from 1 point 

for “every time” to 5 points for “never”, minimum and maximum possible total scores 

= 33 and 165, respectively) shown that farmers in the control group had highest 

practice scores by 4.86 in item 11 (Blow nozzle with mouth) and lowest practice 

scores by 1.28 in item 30 (Wear rubber napkin when applied), while the intervention 

group had highest practice score by 4.81 in item 9 (Smell to prove it) and lowest 

practice score by 1.98 in item 30 (Wear rubber napkin when applied).   

 There were 5 items had statistically significantly different in practice scores 

between both groups, one item was higher in the control group and 4 items were 

higher in the intervention. These were item 12 (Wear long sleeve shirt, trousers, boots, 

mask; p-value=0.047, greater in the intervention group), item 26 (Clean insecticide 

packages before throwing; p-value=0.001, greater in intervention), item 29 (Wear 

mask when applied; p-value=0.002, greater in the control), item 30 (Wear rubber 
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napkin when applied; p-value=0.011, greater in the intervention), and item 33 (Wear 

full PPE; p-value=0.023, greater in intervention group). 
 

Table 4.5 Mean and standard deviations of correct answers of practice questions by 

study groups at baseline. 
 

Questions Mean (SD) p-value* 

 Control 

(n=50) 

Intervention 

(n=42) 

 

1 Buy insecticide following neighbor 
advice 

4.10 (1.31) 4.00 (1.25) 0.711 

2 Buy insecticide from market 4.06 (1.48) 4.05 (1.38) 0.967 

3 Use insecticide having clearly 
instruction  

3.32 (1.57) 3.40 (1.75) 0.807 

4 Read instruction before spray 3.22 (1.67) 3.81 (1.52) 0.082 

5 Use spoon when dissolve 3.56 (1.67) 3.83 (1.50) 0.414 

6 Dissolve at home 4.14 (1.49) 3.69 (1.69) 0.178 

7 Use higher than label 4.00 (1.34) 3.90 (1.28) 0.730 

8 Mixed many together 3.30 (1.92) 3.26 (1.78) 0.922 

9 Smell to prove it 4.68 (1.00) 4.81 (0.71) 0.483 

10 Spray all day 3.58 (1.63) 3.43 (1.68) 0.663 

11 Blow nozzle with mouth 4.86 (0.45) 4.79 (0.68) 0.534 

12 Wear long sleeve shirt, trousers, 
boots, mask 

3.48 (1.49) 4.07 (1.30) 0.047 

13 Spray both up win and down wind 3.10 (1.78) 2.88 (1.70) 0.549 

14 Stop spray to smoke or drink 3.44 (1.64) 2.88 (1.78) 0.121 

15 Wash hand with water & soap 
before meal 

3.24 (1.55) 3.48 (1.55) 0.468 

16 Stop spray when windy 3.74 (1.26) 4.19 (1.22) 0.086 

17 Continue spray when cloths wet 3.10 (1.63) 3.40 (1.62) 0.374 

18 Spray spread area 3.26 (1.64) 2.60 (1.68) 0.059 

*Independent sample t-test 

 

 

 

 



112 
 

Table 4.5 Mean and standard deviations of correct answers of practice questions by 

study groups at baseline. (continued) 
 

Questions Mean (SD) p-value* 

 Control 

(n=50) 

Intervention 

(n=42) 

 

19 Clean sprayer after finish 3.40 (1.74) 3.71 (1.57) 0.369 

20 Discard unused insecticide on the 
ground 

4.02 (1.49) 3.74 (1.68) 0.397 

21 Take shower after spray 3.56(1.53) 4.00 (1.45) 0.162 

22 Wash working cloths with others 4.26 (1.05) 4.10 (1.36) 0.523 

23 Keep insecticide in house 4.58 (0.81) 4.57 (1.02) 0.964 

24 Harvest plants less than 15 days 
after spray 

4.02 (1.24) 3.60 (1.55) 0.155 

25 Check spray tank before use 3.16 (1.78) 3.31 (1.75) 0.686 

26 Clean insecticide packages before 
throwing 

1.56 (1.09) 2.60 (1.68) 0.001 

27 Wear glove when mixing 3.88 (1.76) 4.00 (1.50) 0.728 

28 Wear long shirt & pants when 
applied 

4.14 (1.55) 4.36 (1.28) 0.472 

29 Wear mask when applied 3.02 (1.36) 3.93 (1.42) 0.002 

30 Wear rubber napkin when applied 1.28 (0.73) 1.98 (1.57) 0.011 

31 Wear hat when applied 4.28 (1.40) 4.19 (1.22) 0.746 

32 Wear boots when applied 4.42 (1.16) 4.36 (1.21) 0.800 

33 Wear full PPE 3.14 (0.99) 3.74 (1.40) 0.023 

*Independent sample t-test 
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 Independent t-test for continuous data was used to compare outcome of 

measurement between control group and intervention group at baseline. In table 4.6, 

total knowledge and attitude in insecticides use scores had statistically significantly 

different in both group with p<0.001 in both total knowledge and attitude score but 

the absolute differences score between both groups were small, while total practice in 

insecticide use was similarly average score in both group (p=0.231).    
 

Table 4.6: Total knowledge, attitude, and practice insecticides use scores by study 

group at baseline. 
 
 

 

Total score Control 

(n=50) 

 Intervention 

(n=42) 

  

p-value 

 Mean SD  Mean SD   

        
        
Knowledge score 11.74 1.78  10.12 2.41  <0.001 

        
Attitude score 99.32 8.80  92.14 9.25  <0.001 

        
Practice score 118.88 14.20  122.67 15.895  0.231 

        
Independent T-test 
 

 

 Serum cholinesterase levels were screened by reactive paper finger-blood test 

which graded as 4 groups: Normal (≥ 100 units/ml), Safety (87.5-99.9 units/ml), 

Risky (75-87.4 units/ml), and unsafe (≤75 units/ml). Chi-square test was used to 

compare dichotomous data between intervention and control group. Over 80% of 

intervention and control group had unsafe serum cholinesterase level. Cholinesterase 

activity had no statistical significant difference between control and intervention 

groups (p = 0.295) at baseline as shown in table 4.7. 
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Table4.7: Serum cholinesterase unsafe levels (reactive paper finger blood test) by 

study group at baseline. 
 

 Total  

N = 92 

 Control group   

(n = 50) 

 Intervention 

group (n=42) 

p-value 

n %  n %  n %  

          

Unsafe SChE 

level 

77 83.7  40 80.0  37 88.1 0.295 

          

Chi-square test 

 

 In table 4.8, a total of 30 insecticide-related symptoms in the past week were 

considered as potentially related to insecticides exposure. These were classified into 5 

groups according to organ system: I) neuromuscular symptoms (14 symptoms): 

headache, twitching of muscles, numbness of tongue, blurred or dim vision, trembling, 

sweating, excess salivation, weakness, muscle cramps, staggering gait, dizziness, 

urination, tremors, numbness in arms/legs, slow heart beat, II) respiratory symptoms 

(7 symptoms): difficulty in breathing, runny nose, dry throat, sore throat, cough, chest 

pain and wheezing, III) digestive symptoms (3 symptoms): stomach ache, diarrhea, 

and nausea or vomiting, IV) eyes (4 symptoms): irritation, watering of eyes, itchy 

eyes, and scratchy eyes and V) skin (2 symptoms): rashes and itching. Symptoms 

were divided into 2 time periods as displayed in the table: during using insecticides, 

and shortly after insecticides used. Most of the insecticides related symptoms 

prevalence did not show significant differences between both groups, only any 

digestive symptom during using or shortly after using had statistically significance 

different at p=0.028 at baseline that higher in the intervention group than the control 

group. 
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Table 4.8: Insecticides related symptoms classified into organ system by study group 

at baseline (14 symptoms in neuromuscular system, 7 symptoms in respiratory system, 

3 symptoms in digestive system, 4 symptoms in eyes system, and 2 symptoms in skin 

system). 
 

Symptoms  Control group   

(n = 50) 

 Intervention 

group (n=42) 

p-

value 

n %  n %  
       

Any neuromuscular        

  During using 31 62.0  30 74.0 0.341 

  Shortly after used 36 72.0  30 71.4 0.952 

  During using or shortly after 

used 

38 76.0  35 83.3 0.387 

  During using and shortly after 

used 

20 40.0  17 40.5 0.963 

Any respiratory         

  During using 29 58.0  25 59.5 0.882 

  Shortly after used 20 40.0  17 40.5 0.963 

  During using or shortly after 

used 

34 68.0  29 69.0 0.914 

  During using and shortly after 

used 

11 22.0  9 21.4 0.947 

Any digestive        

  During using 4 8.0  9 21.4 0.066 

  Shortly after used 4 8.0  8 19.0 0.117 

  During using or shortly after 

used 

7 14.0  14 33.3 0.028 

  During using and shortly after 

used 

1 2.0  2 4.8 0.590* 

       

Chi-square test, *Fisher’s Exact Test 
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Table 4.8: Insecticides related symptoms classified into organ system by study group 

at baseline (continued). 
 

Symptoms  Control group   

(n = 50) 

 Intervention 

group (n=42) 

p-

value 

n %  n %  

       

Eye symptoms        

  During using 21 42.0  21 50.0 0.443 

  Shortly after used 12 24.0  8 19.0 0.566 

  During using or shortly after 

used 

22 44.0  22 52.4 0.423 

  During using and shortly after 

used 

11 22.0  7 16.7 0.521 

Skin symptoms        

  During using 8 16.0  10 23.8 0.347 

  Shortly after used 10 20  14 33.3 0.147 

  During using or shortly after 

used 

16 32.0  20 47.6 0.126 

  During using and shortly after 

used 

2 4.0  4 9.5 0.406* 

       

Chi-square test, *Fisher’s Exact Test 

 

4.2 Effectiveness of Insecticide Application Models Program (IAMP), 

Unadjusted and Adjusted for confounding factors: repeated-measures analysis 

of variance and multilevel models 
 

 4.2.1 Effectiveness of Insecticide Application Models Program on 

knowledge in insecticides use of Shogun orange farmers (unadjusted)  

 Average knowledge score in the control group (11.7 points) was slightly but 

significantly higher than intervention group (10.1 points) at baseline. At follow-up 1 

after farmers received the intervention program two months found that average 



117 
 

knowledge score of farmer subjects in the intervention group was rapidly increase and 

higher (13.6 points) than control group (12.3 points), and in follow-up 2 in five 

months after received program subjects in the intervention group had average score at 

14 points higher than the control group (12.8 points), seen in figure 4.1.  

 
 Figure 4.1: Mean knowledge score in intervention and control groups at baseline, 

follow-up 1 and follow-up 2 (unadjusted) 

 

 General Linear Model repeated-measures ANOVA was used to assess overall 

effect of intervention in knowledge of insecticides use. Possible knowledge score was 

0 to 15 points. Overall effectiveness of insecticide application models program was 

highly statistically significant effected in knowledge score at p<0.001 in repeated-

measures analysis of variance (Wilks’ Lambda from Multivariate test) shown in table 

4.9. 
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Table 4.9: Overall effectiveness of Insecticide Application Models Program on 

knowledge score in intervention and control groups at baseline, follow-up 1 and 

follow-up 2 (unadjusted)  
 

Variable 

  

F 

 

Hypothesis 

df 

Error df 

 

P-value 

 

       

 Knowledge score   35.880 2.000 89.000 <0.001 

       

General Linear Model repeated-measures ANOVA, Wilks' Lambda from multivariate test 

 

 Overall effects of Insecticide Application Models Program was highly 

statistically significant effected in knowledge score at p<0.001 in General Linear 

Model repeated-measures ANOVA (Test of Within-Subjects Effects) as shown in 

table 4.10. 
 

Table 4.10: Overall test of intervention effects on knowledge score in intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted). 

 

Knowledge score Type III Sum of 

Squares 

df Mean 

Square 

F p-

value 

Sphericity Assumed 123.6 2 61.800 50.069 <0.001 

Greenhouse-Geisser 123.6 1.600 77.270 50.069 <0.001 

Huynh-Feldt 123.6 1.642 75.270 50.069 <0.001 

Lower-bound 123.6 1.000 123.600 50.069 <0.001 

Test of Within-Subjects Effects in General Linear Model repeated-measures ANOVA 

 

 4.2.2 Effectiveness of Insecticide Application Models Program on attitude 

in insecticides use (unadjusted)  

 A possible total attitude score was 0 – 130 points. In baseline average attitude 

score in the control group (99.3 points) was higher than attitude score in the 
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intervention group (92.1 points). After farmer subjects in the intervention group 

received the intervention program in follow-up 1 (two months after program) found 

that average attitude score of farmer subjects in the intervention group was rapidly 

increased to 105 points that higher than attitude score of subjects in the control group 

which was 99 points, likewise in follow-up 2 (five months after received program) 

subjects in the intervention group had increased average score to 109.5 points while a 

low attitude score in the control (101.7 points), see figure 4.2.  

 

 
Figure 4.2: Mean attitude score in intervention and control groups at baseline, follow-

up 1 and follow-up 2 (unadjusted) 
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 General Linear Model repeated-measures ANOVA was used to assess overall 

effect of intervention on attitude in insecticides use. Overall effectiveness of 

insecticide application models program was highly statistically significant effect in 

attitude score at p<0.001 (Wilks’ Lambda from Multivariate test), see table 4.11. 
 

Table 4.11: Overall effectiveness of Insecticide Application Models Program on 

attitude score in intervention and control groups at baseline, follow-up 1 and follow-

up 2 (unadjusted). 
 
 

Variable 

  

F 

 

Hypothesis 

df 

Error df 

 

P-value 

 

       

 Attitude score   59.618 2.000 89.000 <0.001 

       

General Linear Model repeated-measures ANOVA, Wilks' Lambda from multivariate test 

 

 Overall effects of Insecticide Application Models Program was highly 

statistically significant effected in attitude score at p<0.001 in General Linear Model 

repeated-measures ANOVA (Test of Within-Subjects Effects) as shown in table 4.12. 
 

Table 4.12: Overall test of intervention effects on attitude score in intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (unadjusted). 
 

Attitude score Type III Sum of 

Squares 

df Mean 

Square 

F p-

value 

Sphericity Assumed 3067.876 2 1533.938 85.271 <0.001 

Greenhouse-Geisser 3067.876 1.643 1866.707 85.271 <0.001 

Huynh-Feldt 3067.876 1.689 1816.812 85.271 <0.001 

Lower-bound 3067.876 1.000 3067.876 85.271 <0.001 

Test of Within-Subjects Effects in General Linear Model repeated-measures ANOVA 
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 4.2.3 Effectiveness of Insecticide Application Models Program on practice 

in insecticides use (unadjusted) 

 A possible total practice score was 0 – 165 points. Average practice score in 

the intervention group (122.7 points) was slightly higher than the control (118.9 

points) at the baseline. After subjects in the intervention group received the 

intervention program, in follow-up 1 at two months after program found that average 

practice score of the intervention group was rapidly increased to 130.5 points that 

higher than subjects in the control group (118.9 points), the same in follow-up 2 (five 

months after received program) subjects in the intervention group had still increased 

average score to 132.6 points while a low practice score in the control (121.1 points), 

see in figure 4.3. 

 
Figure 4.3: Mean practice score in intervention and control groups at baseline, 

follow-up 1 and follow-up 2 (unadjusted) 
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 Overall effectiveness of insecticide application models program on practice in 

insecticides use was assessed with General Linear Model repeated-measures ANOVA. 

It was highly statistically significant effect in practice score at p=0.002 (Wilks’ 

Lambda from Multivariate test) as shown in table 4.13. 

 

Table 4.13: Overall effectiveness of Insecticide Application Models Program on 

practice score in intervention and control groups at baseline, follow-up 1 and follow-

up 2 (unadjusted)  
 

 

Variable  F Hypothesis df Error df P-value 

       

 Practice score   6.795 2.000 89.000 0.002 

       

General Linear Model repeated-measures ANOVA, Wilks' Lambda from multivariate test 

  

 Overall effects of Insecticide Application Models Program was highly 

statistically significant effected in practice score at p<0.001 in General Linear Model 

repeated-measures ANOVA (Test of Within-Subjects Effects) see table 4.14. 
 

Table 4.14: Overall test of intervention effects on practice score in intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (unadjusted). 

 

Practice score Type III Sum of 

Squares 

df Mean 

Square 

F p-

value 

Sphericity Assumed 909.121 2 454.560 10.262 <0.001 

Greenhouse-Geisser 909.121 1.430 635.679 10.262 <0.001 

Huynh-Feldt 909.121 1.463 621.424 10.262 <0.001 

Lower-bound 909.121 1.000 909.121 10.262 0.002 

Test of Within-Subjects Effects in General Linear Model repeated-measures ANOVA 
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 4.2.4 Effectiveness of Insecticide Application Models Program in 

prevalence of unsafe serum cholinesterase level 

 All of measurement times, the intervention group had lower in prevalence of 

unsafe serum cholinesterase level and more decreased when compare with the control 

group as shown in figure 4.4. 

 

 
Figure 4.4: Prevalence of unsafe serum cholinesterase in the intervention and control 

groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 

 

 4.2.5 Effectiveness of Insecticide Application Models Program in 

insecticide related symptoms (unadjusted) 

 Generalized estimating equations for dichotomous dependent variables were 

conducted to assess the effects of Insecticide Application Models Program. Outcomes 

of measurement were prevalence of symptoms in the past week classified into 5 organ 

systems; I) neuromuscular symptoms: headache, twitching of muscles, numbness of 

tongue, sweating, excess salivation, weakness, muscle cramps, staggering gait, 

dizziness, urination, tremors, numbness in arms/legs, slow heart beat, II) respiratory 

 



124 
 

symptoms: difficulty in breathing, runny nose, dry throat, sore throat, cough, chest 

pain and wheezing, III) digestive symptoms: stomach ache, diarrhea, nausea, 

vomiting, IV) eyes: irritation, watering of eyes, blurred vision and V) skin: rashes, 

itching. In each having symptom we decided into 2 classes of symptom displayed: 

during using insecticides, and shortly after insecticides used. Symptoms prevalences 

were presented, by group and time in figures.       

 

  4.2.5.1 Effectiveness of Insecticide Application Models Program in 

prevalence of any neuromuscular symptoms during using insecticides 

(unadjusted) 

 All of measurement times, the intervention group had prevalence of 

neuromuscular symptom during using slightly higher than the control. Otherwise, the 

prevalence of insecticides related symptoms in the intervention group had a fewer 

increased when compared with the control group in as shown in figure 4.5.  

 
Figure 4.5: Prevalences of any neuromuscular symptom during using in the 

intervention and control groups, at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.2 Effectiveness of Insecticide Application Models Program in 

prevalence of any neuromuscular symptoms shortly after use insecticides 

(unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

neuromuscular symptom shortly after used slightly increased and higher than the 

control as shown in figure 4.6. 

 

 
Figure 4.6: Prevalences of any neuromuscular symptom shortly after used in the 

intervention and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.3 Effectiveness of Insecticide Application Models Program in 

prevalence of any neuromuscular symptoms during using or shortly after use 

insecticides (unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

neuromuscular symptom during using or shortly after used slightly increased and 

higher when compared with the control group as shown in figure 4.7. 

 

 
Figure 4.7: Prevalences of any neuromuscular symptom during using or shortly after 

used in the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted) 
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  4.2.5.4 Effectiveness of Insecticide Application Models Program in 

prevalence of any neuromuscular symptoms during using and shortly after use 

insecticides (unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

neuromuscular symptom during using and shortly after used slightly increased and 

higher when compared with the control group as shown in figure 4.8. 

 

 
Figure 4.8: Prevalences of any neuromuscular symptom during using and shortly 

after used in the intervention and control groups at baseline, follow-up 1 and follow-

up 2 (unadjusted) 
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  4.2.5.5 Effectiveness of Insecticide Application Models Program in 

prevalence of any respiratory symptoms during using insecticides (unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

respiratory symptom during using slightly higher but fewer increased when compare 

with the control group as shown in figure 4.9. 

 

 
Figure 4.9: Prevalences of any respiratory symptom during using in the intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 

 

 

 

 



129 
 

  4.2.5.6 Effectiveness of Insecticide Application Models Program in 

prevalence of any respiratory symptoms shortly after used insecticides 

(unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

respiratory symptom shortly after used slightly higher but fewer increased when 

compared with the control group as shown in figure 4.10. 

 

 

 
Figure 4.10: Prevalences of any respiratory symptom shortly after used in the 

intervention and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.7 Effectiveness of Insecticide Application Models Program in 

prevalence of any respiratory symptoms during using or shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

respiratory symptom during using or shortly after used slightly higher when compare 

with the control group as shown in figure 4.11. 

 

 
Figure 4.11: Prevalences of any respiratory symptom during using or shortly after 

used in the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted) 

 

 



131 
 

  4.2.5.8 Effectiveness of Insecticide Application Models Program in 

prevalence of any respiratory symptoms during using and shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had prevalence of any 

respiratory symptom during using and shortly after used lower and did not increased 

when compared with the control group as shown in figure 4.12. 

 
Figure 4.12: Prevalences of any respiratory symptom during using and shortly after 

used at in the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted) 
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  4.2.5.9 Effectiveness of Insecticide Application Models Program in 

prevalence of any digestive symptoms during using insecticides (unadjusted) 

 All of measurement times, the intervention group had decreased prevalence of 

any digestive symptom during using and lower when compared with the control group 

as shown in figure 4.13. 

 

 
Figure 4.13: Prevalences of any digestive symptom during using in the intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.10 Effectiveness of Insecticide Application Models Program 

in prevalence of any digestive symptoms shortly after used insecticides 

(unadjusted) 

 All of measurement times, the intervention group had decreased prevalence of 

any digestive symptom shortly after used and lower when compare with the control 

group as shown in figure 4.14. 

 
Figure 4.14: Prevalences of any digestive symptom shortly after used in the 

intervention and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.11 Effectiveness of Insecticide Application Models Program 

in prevalence of any digestive symptoms during using or shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had decreased prevalence of 

any digestive symptom during using or shortly after used and lower when compared 

with the control group as shown in figure 4.15. 

 
Figure 4.15: Prevalence of any digestive symptom during using or shortly after used 

in the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted). 
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  4.2.5.12 Effectiveness of Insecticide Application Models Program 

in prevalence of any digestive symptoms during using and shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had decreased prevalence of 

any digestive symptom during using and shortly after used and lower when compared 

with the control group as shown in figure 4.16. 

 
Figure 4.16: Prevalence of any digestive symptom during using and shortly after used 

in the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted). 
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  4.2.5.13 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy eyes symptoms during using insecticides (unadjusted) 

 All of measurement times, the intervention group had higher prevalence of 

itchy eyes symptom during using when compare with the control as shown in figure 

4.17. 

 

 
Figure 4.17: Prevalence of itchy eyes symptom during using in the intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.14 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy eyes symptoms shortly after used insecticides (unadjusted) 

 All of measurement times, the intervention group had higher prevalence of 

itchy eyes symptom shortly after used when compared with the control group as 

shown in figure 4.18. 

 

 
Figure 4.18: Prevalence of itchy eyes symptom shortly after used in the intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.15 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy eyes symptoms during using or shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had higher prevalence of 

itchy eyes symptom during using or shortly after used when compared with the 

control group as shown in figure 4.19. 

 
Figure 4.19: Prevalences of itchy eyes symptom during using or shortly after used in 

the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted) 
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  4.2.5.16 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy eyes symptoms during using and shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had increased and higher 

prevalence of itchy eyes symptom during using and shortly after used when compared 

with the control group as shown in figure 4.20. 

 

 
Figure 4.20: Prevalences of itchy eyes symptom during using and shortly after used 

in the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted) 
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  4.2.5.17 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy skin symptoms during using insecticides (unadjusted) 

 All of measurement times, the intervention group had lower in prevalence of 

itchy skin symptom during using and more decreased when compared with the control 

group as shown in figure 4.21. 

 
Figure 4.21: Prevalence of itchy skin symptom during using in the intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.18 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy skin symptoms shortly after used insecticides (unadjusted) 

 All of measurement times, the intervention group had lower in prevalence of 

itchy skin symptom shortly after used and more decreased when compared with the 

control group as shown in figure 4.22. 

 
Figure 4.22: Prevalences of itchy skin symptom shortly after used in the intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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  4.2.5.19 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy skin symptoms during using or shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had lower in prevalence of 

itchy skin symptom during using or shortly after used and more decreased when 

compared with the control group as shown in figure 4.23. 

 

 
Figure 4.23: Prevalences of itchy skin symptom during using or shortly after used in 

the intervention and control groups at baseline, follow-up 1 and follow-up 2 

(unadjusted) 
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  4.2.5.20 Effectiveness of Insecticide Application Models Program 

in prevalence of itchy skin symptoms during using and shortly after used 

insecticides (unadjusted) 

 All of measurement times, the intervention group had lower in prevalence of 

itchy skin symptom during using and shortly after used and more decreased when 

compared with the control group as shown in figure 4.24. 

 

 
Figure 4.24: Prevalences of itchy skin symptom during using and shortly after in the 

intervention and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
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 4.2.6 Intervention effect of Insecticide Application Models Program in 

continuous variables (unadjusted): multilevel models  

 Linear Mixed Model Testing was used for differences between intervention 

effects at different time and accounted for the repeated outcome measurements within 

subjects. 

  4.2.6.1 Intervention effect of Insecticide Application Models 

Program in knowledge, Attitude, and Practice in insecticides use (unadjusted) 

  Unadjusted intervention effects on KAP at follow-up 1 and 2, the intervention 

was associated with substantial and statistically significant improvement in KAP 

score at both follow-up times. The intervention group increased knowledge score with 

magnitude 2.9 (p<0.001) at follow-up 1 and with magnitude 2.8 (p<0.001) at follow-

up 2 when compared with the control group. The intervention group increased attitude 

score with magnitude 13.2 (p<0.001) at follow-up 1 and with magnitude 15.0 

(p<0.001) at follow-up 2 when compare with a control. The intervention group 

increased practice score with magnitude 7.77 (p<0.001) at follow-up 1 and with 

magnitude 7.69 (p=0.002) at follow-up 2 when compare with a control as shown in 

table 4.15. 
 

                        4.2.6.2 Intervention effect of Insecticide Application Models 

Program in practice in insecticides use considered for safety behavior specified 

in personal protective equipment (PPE) used (unadjusted) 

 In term of improvement in safety behavior, 8 practices in personal protective 

equipment use from a total of 33 practices were considered as safety behavior as 

follow: wear a long-sleeve shirt, trousers, boots and a mask while spraying, wear 

glove when mixing, wear long shirt and pants when applied insecticides, wear a mask 

when applied insecticides, wear a rubber napkin when applied insecticides, wear a 

bonnet or hat when applied insecticides, wear a boot when applied insecticides, and 

wear full PPE when applied insecticides. The intervention program shown beneficial 

effected in improvement safety behavior by increased practice with PPE use scores in 

the intervention group greater than the control group with magnitude 2.64 (p=0.012) 

at follow-up 1 and limited in improved practice with PPE use scores with magnitude 

2.14 (p=0.064) at follow-up 2 when compare with a control as shown in table 4.15.     
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Table 4.15: Effects of intervention on knowledge, attitude, practice in insecticides use, and practice score for PPE use in the intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
 

 Baseline Follow-up 1 Follow-up 2 Intervention effects 

 Control 

(n = 50) 

Intervention 

(n = 42) 

Control 

(n = 50) 

Intervention 

(n = 42) 

Control 

(n = 50) 

Intervention 

(n = 42) 

Follow-up 1 Follow-up 2 

 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Magnitude  P -

value 

Magnitude P -

value 

       (95%CI)  (95%CI)  

           

Knowledge  11.7 1.8 10.1 2.4 12.3 1.8 13.6 1.0 12.8 1.3 14.0 0.9 2.90 <0.001 2.80 <0.001 

score             (2.2, 3.6)  (2.0, 3.6)  

                 

Attitude 99.3 8.8 92.1 9.3 99.0 8.0 105.0 7.6 101.7 6.6 109.5 8.1 13.2 <0.001 15.0 <0.001 

score             (10.7, 15.7)  (12.1, 18.0)  

                 

Total practice  118.9 14.2 122.7 15.9 118.9 12.6 130.5 12.4 121.1 9.2 132.6 11.0 7.77 <0.001 7.69 0.002 

score             (3.6, 11.9)  (2.9, 12.4)  

                 

Practice for PPE 

use 

27.6 7.2 30.6 7.7 28.0 5.6 33.6 3.9 29.9 4.4 35.0 2.7 2.64 

(0.6, 4.7) 

0.012 2.14 

(-0.1, 4.4) 

0.064 

Unadjusted used Mixed Model with time and time interaction
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 4.2.7 Intervention effect of Insecticide Application Models Program in 

dichotomous variables (unadjusted) 

 For dichotomous dependent variable, generalized linear models with 

distribution = poisson and link=identity were used. This construction models the 

absolute difference between the groups, as opposed to relative risk or odds ratio. 

These models also applied generalized estimating equations (GEE) to account for 

repeated measurement of outcomes within subjects.  
 

  4.2.7.1 Intervention effect of Insecticide Application Models 

Program in unsafe serum cholinesterase level (unadjusted) 

  Unadjusted intervention effects on unsafe SChE level at follow-up 1 and 2. 

The intervention was associated with substantial and statistically significant reduced 

unsafe SChE level prevalence at both follow-up times. The intervention group 

decreased unsafe serum cholinesterase level with magnitude -23.0 (p<0.001) at 

follow-up 1 and with magnitude -32.2 (p<0.001) at follow-up 2 when compare with a 

control as shown in table 4.16. 
 

  4.2.7.2 Intervention effect of Insecticide Application Models 

Program in insecticide related symptoms (unadjusted) 

  Unadjusted intervention effects on symptom prevalences at follow-up 1 and 2. 

The intervention was associated with substantial and statistically significant reduced 

symptoms prevalence at both follow-up times by: the intervention group had 

decreased any respiratory symptom shortly after used with magnitude -13.5 (p=0.050) 

at follow-up 1, decreased any digestive symptom during using with magnitude -26.0 

(p<0.001) at follow-up 1 and with magnitude -13.9 (p=0.028) at follow-up 2, 

decreased any digestive symptom shortly after used with magnitude -17.9 (p=0.034) 

at follow-up 2,  decreased any digestive symptom during using or shortly after used 

with magnitude -44.3 (p<0.001) at follow-up 2, decreased itchy skin symptom shortly 

after used with magnitude -22.8 (p=0.032) at follow-up 2, and decreased itchy skin 

symptom during using or shortly after used with magnitude -23.5 (p=0.044) at follow-

up 2 when compared with control as shown in table 4.16. 
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Table 4.16: Effects of intervention on unsafe serum cholinesterase level (SChE) and prevalence of symptoms in the intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (unadjusted) 
 Baseline Follow-up 1 Follow-up 2 Intervention effects* (unadjusted) 

 Control 
(n = 50) 

Intervention 
(n = 42) 

Control 
(n = 50) 

Intervention 
(n = 42) 

Control 
(n = 50) 

Interventio
n 

(n = 42) 

Follow-up 1 Follow-up 2 

 N % n % n % n % n % n % Magnitude  P -
value 

Magnitude  P -
value 

       (95%CI)  (95%CI)  
           

Unsafe SChE level 40 80.0 37 88.1 42 84.0 29 69.0 43 86.0 26 61.9 -23.0 <0.001 -32.2 <0.001 
             (-41.8, -4.3)  (-54.9, -9.4)  
Symptoms                 
Any neuromuscular                  
  During using 31 62.0 30 71.4 36 72.0 39 92.9 48 96.0 42 100.0 11.4 0.203 -5.4 0.574 
             (-6.2, 29.0)  (-24.4, 13.5)  
  Shortly after used 36 72.0 30 71.4 38 76.0 31 73.8 41 82.0 37 88.1 -1.6 0.839 6.7 0.544 
             (-17.2, 14.0)  (-14.8, 28.2)  
  During using or shortly after used 38 76.0 35 83.3 40 80.0 40 95.2 50 100.0 42 100.0 7.9 

(-7.3, 23.1) 
0.307 -7.3 

(-23.7, 9.0) 
0.379 

  During using and shortly after 
used 

20 40.0 17 40.5 24 48.0 20 47.6 27 54.0 29 69.0 -0.9 
(-20.0, 18.3) 

0.930 14.6 
(-9.4, 38.6) 

0.234 

                 
Any respiratory                  
  During using 10 20.0 8 19.0 31 62.0 31 73.8 37 74.0 33 78.6 10.3 0.279 3.0 0.778 
             (-8.3, 28.9)  (-18.1, 24.2)  
  Shortly after used 20 40.0 17 40.5 22 44.0 13 31.0 25 50.0 17 40.5 -13.5 0.050 -10.0 0.348 
             (-27.0, 0.0)  (-30.9, 10.9)  
  During using or shortly after used 34 68.0 29 69.0 35 70.0 33 78.6 39 78.0 37 88.1 7.5 

(-9.8, 24.8) 
0.394 9.0 

(-8.2, 26.3) 
0.304 

  During using and shortly after 
used 

11 22.0 9 21.4 12 24.0 9 21.4 18 36.0 9 21.4 -2.0 
(-15.3, 11.3) 

0.768 -14.0 
(-34.4, 6.4) 

0.178 

                 
Unadjusted model used generalized estimating equations with times and time interaction, Distribution = Poisson, Link = Identity 

*At any follow-up time, the intervention effect = (follow-up prevalence – baseline prevalence) intervention − (follow-up prevalence – baseline prevalence) control 
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Table 4.16: Effect of intervention on unsafe level serum cholinesterase and prevalence of in the intervention and control groups at 

baseline, follow-up 1 and follow-up 2 (unadjusted) (continued). 
 Baseline Follow-up 1 Follow-up 2 Intervention effects** 
Symptoms Control 

(n = 50) 
Intervention 

(n = 42) 
Control 
(n = 50) 

Intervention 
(n = 42) 

Control 
(n = 50) 

Intervention 
(n = 42) 

Follow-up 1 Follow-up 2 

 n % n % n % n % n % n % Magnitude  P -value Magnitude  P –value 
       (95%CI)  (95%CI)  

Any digestive                  
  During using 4 8.0 9 21.4 5 10.0 4 9.5 17 34.0 5 11.9 -26.0 <0.001 -13.9 0.028 
             (-26.3 to -1.5)  (-56.6 to -14.4)  
  Shortly after used 4 8.0 8 19.0 3 6.0 4 9.5 7 14.0 3 7.1 -7.5 0.273 -17.9 0.034 
             (-21.0 to 5.9)  (-34.5 to -1.3)  
  During using or shortly 
after used 

7 14.0 14 33.3 7 14.0 8 19.0 22 44.0 8 19.0 -14.3 
(-30.8 to 2.2) 

0.090 -44.3 
(-68.1 to -20.5) 

<0.001 

  During using and shortly 
after used 

1 2.0 2 4.8 - 0 - 0 2 4.0 - 0 -* -* -* -* 

Itchy eyes                  
  During using 21 42.0 21 50.0 20 40.0 20 47.6 20 40.0 19 45.2 -0.4 0.952 -2.8 0.769 
             (-12.8 to 12.0)  (-21.2 to 15.7)  
  Shortly after used 12 24.0 8 19.0 10 20.0 8 19.0 10 20.0 10 23.8 4.0 0.609 8.8 0.405 
             (-11.3 to -11.8)  (-11.8 to 29.4)  
  During using or shortly 
after used 

22 44.0 22 52.4 21 42.0 22 52.4 22 44.0 21 50.0 2.0 
(-9.5 to 13.5) 

0.734 -2.4 
(-23.0 to 18.2) 

0.821 

  During using and shortly 
after used 

11 22.0 7 16.7 9 18.0 6 14.3 8 16.0 8 19.0 1.6 
(-11.4 to 14.6) 

0.807 8.4 
(-10.2 to 26.9) 

0.376 

Itchy skin                  
  During using 8 16.0 10 23.8 13 26.0 13 31.0 11 22.0 8 19.0 -2.9 0.659 -10.8 0.167 
             (-15.5 to 9.8)  (-26.0 to 4.5)  
  Shortly after used 10 20.0 14 33.3 14 28.0 15 35.7 19 38.0 12 28.6 -5.6 0.446 -22.8 0.032 
             (-20.1 to 8.8)  (-43.6 to -1.9)  
  During using or shortly 
after used 

16 32.0 20 47.6 20 40.0 23 54.8 23 46.0 16 38.1 -0.9 
(-17.5 to 15.6) 

0.920 -23.5 
(-46.4 to -0.6) 

0.044 

  During using and shortly 
after used 

2 4.0 4 9.5 7 14.0 5 11.9 7 14.0 4 9.5 -7.6 
(-17.1 to 1.9) 

0.116 -10.0 
(-22.0 to 2.0) 

0.102 

Unadjusted model used generalized estimating equations with times and time interaction, Distribution = Poisson, Link = Identity 

* Model did not run due to zero prevalence in one or more groups. **= (follow-up – baseline) intervention − (follow-up – baseline) control 
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 4.2.8 Absolute and proportional intervention effects compare to baseline 

mean in knowledge, attitude, practice in insecticide use, and practice with PPE 

use (safety behavior) (unadjusted)  

 The intervention program had effectively improved knowledge, attitude, and 

practice in the intervention group at follow-up 1 and follow-up 2 compare to  mean 

score at baseline: for knowledge the program had effected to increased 26.4% from 

baseline score at follow-up 1 and increased 25.5% from baseline score at follow-up 2 

when compare with control group, for attitude the program had effected to increased 

13.8% from baseline score at follow-up 1 and increased 15.6% from baseline score at 

follow-up 2 when compare with control group, for practice the program had effected 

to increased 6.5% from baseline score at follow-up 1 and increased 6.4% from 

baseline score at follow-up 2 when compared with control group, and for practice 

with PPE used (safety behavior) the intervention had greater increased in practice 

used with PPE score by 2.6 points represented to 9.1% of baseline mean score than 

the control as shown in table 4.17. 

Table 4.17: Absolute and proportional magnitudes of intervention effects in the 

knowledge, attitude, total practice in insecticides used, and practice with PPE use 

(safety behavior) compare to the baseline mean (unadjusted) 
  

Overall 

mean 

at 

baseline 

Intervention effect (unadjusted) 

Follow-up 1  Follow-up 2 

Absolute 

change 

(95%CI) 

P -

value 

Proportional 

change 

(As% of 

baseline 

mean) 

 Absolute 

change  

(95%CI) 

P -

value 

Proportional 

change 

(As% of 

baseline 

mean) 

 

Knowledge   11.0 2.9 <0.001 26.4  2.8 <0.001 25.5 

score  (2.2, 3.6)    (2.0, 3.6)   

Attitude 96.0 13.2 <0.001 13.8  15.0 <0.001 15.6 

score  (10.7, 15.7)    (12.1, 18.0)   

Total 

practice 

120.6 7.8 

(3.6, 11.9) 

<0.001 6.5  7.7 

(2.9, 12.4) 

0.002 6.4 

score         

Practice 

PPE score 

29.0 2.6 

(0.6, 4.7) 

0.012 9.1  2.1 

(-0.1, 4.4) 

0.064 7.4 

Unadjusted used Mixed Model with time and time interaction 
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 4.2.9 Absolute and proportional magnitudes of intervention effects 

compare to baseline prevalence in unsafe serum cholinesterase level and 

insecticide relate symptoms (unadjusted)  

 The intervention program had effectively decreased unsafe level of 

cholinesterase and insecticide related symptoms in the intervention group at follow-up 

1 and follow-up 2 compare to prevalence at baseline: for unsafe serum cholinesterase 

level the program had effected to reduced 27.4% from baseline prevalence at follow-

up 1 and reduced 38.3% from baseline prevalence at follow-up 2 when compared to 

control group, for respiratory symptom shortly after used the program had effected to 

reduced 33.8% from baseline prevalence at follow-up 1 when compared to the control 

group, for digestive symptom during using the program had effected to reduced 

185.7% from baseline prevalence at follow-up 1 and reduced 99.3% from baseline 

prevalence at follow-up 2 when compared to the control group, for any digestive 

symptom shortly after used the program had effected to reduced 137.7 from baseline 

prevalence at follow-up 2 when compared to the control group, for any digestive 

symptom during using or shortly after used the program had effected to reduced 

192.6% from baseline prevalence at follow-up 2 when compared to the control group, 

for itchy skin symptom shortly after used the program had effected to reduced 87.7% 

from baseline prevalence at follow-up 2 when compared to the control group, for 

itchy skin symptom during using or shortly after used the program had effected to 

reduced 60.3% from baseline prevalence at follow-up 2 when compared to the control 

group as shown in table 4.18. 
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Table 4.18: Absolute and proportional magnitudes of intervention effects in the prevalence of unsafe serum cholinesterase level and 

symptoms, compare to baseline prevalences (unadjusted) 
 

  
Overall 

% 
at 

baseline 

Intervention effects unadjusted 
Follow-up 1  Follow-up 2 

Absolute 
change  

(95%CI) 

P -value Proportional change 
(As % of baseline 

prevalence) 

 Absolute 
change  

(95%CI) 

P -value Proportional change 
(As % of baseline 

prevalence) 
 

Unsafe SChE level 84.0 -23.0 <0.001 -27.4  -32.2 <0.001 -38.3 
  (-41.8, -4.3)    (-54.9, -9.4)   
Symptoms          
Any neuromuscular           
  During using 66.0 11.4 0.203 17.3  -5.4 0.574 -8.2 
  (-6.2, 29.0)    (-24.4, 13.5)   
  Shortly after used 72.0 -1.6 0.839 -2.2  6.7 0.544 9.3 
  (-17.2, 14.0)    (-14.8, 28.2)   
  During using or shortly after used 79.0 7.9 0.307 10.0  -7.3 0.379 -9.2 
  (-7.3, 23.1)    (-23.7, 9.0)   
  During using and shortly after used 40.0 -0.9 0.930 -2.3  14.6 0.234 36.5 
  (-20.0, 18.3)    (-9.4, 38.6)   
Any respiratory          
  During using 59.0 10.3 0.279 17.5  3.0 0.778 5.1 
  (-8.3, 28.9)    (-18.1, 24.2)   
  Shortly after used 40.0 -13.5 0.050 -33.8  -10.0 0.348 -25.0 
  (-27.0, 0.0)    (-30.9, 10.9)   
  During using or shortly after used 68.0 7.5 0.394 11.0  9.0 0.304 13.2 
  (-9.8, 24.8)    (-8.2, 26.3)   
  During using and shortly after used 22.0 -2.0 0.768 -9.1  -14.0 0.178 -63.6 
  (-15.3, 11.3)    (-34.4, 6.4)   
Unadjusted used generalized estimating equations with times and time interaction 
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Table 4.18: Absolute and proportional magnitudes of intervention effects in the symptoms prevalence and unsafe of serum cholinesterase 

compare to baseline prevalence’s (unadjusted) (continued). 
 

 
Symptoms  

Overall 
% 
at 

baseline 

Intervention effects (unadjusted) 
Follow-up 1  Follow-up 2 

Absolute 
change  

(95%CI) 

P -
value 

Proportional change 
(As % of baseline 

prevalence) 

 Absolute 
change  

(95%CI) 

P -value Proportional change 
(As % of baseline 

prevalence) 
 

Any digestive          
  During using 14.0 -26.0 <0.001 -185.7  -13.9 0.028 -99.3 
  (-26.3, -1.5)    (-56.6, -14.4)   
  Shortly after used 13.0 -7.5 0.273 -57.7  -17.9 0.034 -137.7 
  (-21.0, 5.9)    (-34.5, -1.3)   
  During using or shortly after used 23.0 -14.3 

(-30.8, 2.2) 
0.090 -62.2  -44.3 

(-68.1, -20.5) 
<0.001 -192.6 

  During using and shortly after used 3.0 -* -* -*  -* -* -* 
Itchy eyes          
  During using 46.0 -0.4 0.952 -0.9  -2.8 0.769 -6.1 
  (-12.8, 12.0)    (-21.2, 15.7)   
  Shortly after used 22.0 4.0 0.609 18.2  8.8 0.405 40.0 
  (-11.3, -11.8)    (-11.8, 29.4)   
  During using or shortly after used 48.0 2.0 

(-9.5, 13.5) 
0.734 4.2  -2.4 

(-23.0, 18.2) 
0.821 -5.0 

  During using and shortly after used 20.0 1.6 
(-11.4, 14.6) 

0.807 8.0  8.4 
(-10.2, 26.9) 

0.376 42.0 

Itchy skin          
  During using 20.0 -2.9 0.659 -14.5  -10.8 0.167 -54.0 
  (-15.5, 9.8)    (-26.0, 4.5)   
  Shortly after used 26.0 -5.6 0.446 -21.5  -22.8 0.032 -87.7 
  (-20.1, 8.8)    (-43.6, -1.9)   
  During using or shortly after used 39.0 -0.9 

(-17.5, 15.6) 
0.920 -2.3  -23.5 

(-46.4, -0.6) 
0.044 -60.3 

  During using and shortly after used 7.0 -7.6 
(-17.1, 1.9) 

0.116 -108.6  -10.0 
(-22.0, 2.0) 

0.102 -142.9 

Unadjusted used generalized estimating equations with times and time interaction.  * Model did not run due to zero prevalence in one or more groups. 
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 4.2.10 Intervention effects of Insecticide Application Models Program in 

knowledge, attitude, and practice variables (adjusted for confounding factors)  

 At baseline, from the previous table (table 4.1 and 4.2) independent variable 

that had statistically significant difference between the intervention group and control 

group (cut off point significant difference level at 0.1) were 3 variables (confounding 

factors): a. having diseases -- those farmers in the intervention group having diseases 

by doctor diagnosis more than farmers in the control group (p=0.010), b. use 

mosquito coils that the intervention group more user than the control (p=0.022), and c. 

pesticides household spray using that more users in the intervention group than the 

control (p=0.004). The analytical models were adjusted for these 3 variables. 
 

  4.2.10.1 Effectiveness of Insecticide Application Models Program 

on knowledge in insecticides use of Shogun orange farmers (adjusted for 

confounding factors)  

 Average knowledge score in the control group (12 points) was higher than 

intervention group (9.9 points) at baseline. At follow-up 1 after farmers received the 

intervention program two months found that average knowledge score of farmer 

subjects in the intervention group was rapidly increase and higher (13.5 points) than 

control group (12.4 points), and in follow-up 2 at five months after received program 

subjects in the intervention group had average score at 13.93 higher than the control 

group (12.8 points), see in figure 4.25.  
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 Figure 4.25: Mean knowledge score in intervention and control groups at baseline, 

follow-up 1 and follow-up 2 (adjusted for having diseases, use mosquito coils, and 

use household pesticide spray) 

 

 General Linear Model repeated-measures ANOVA adjusted for confounding 

factors was used to assess overall effect of intervention in knowledge of insecticides 

use. Possible knowledge score was 0 to 15 points. Overall effectiveness of insecticide 

application models program was highly statistically significant effect in knowledge 

score at p<0.001 in repeated-measures analysis of variance (Wilks’Lambda from 

Multivariate test) as shown in table 4.19. 
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Table 4.19: Overall effectiveness of Insecticide Application Models Program on 

knowledge score at baseline, follow-up 1 and follow-up 2 (adjusted for confounding 

factors)  
 

Variable 

  

F 

 

Hypothesis 

df 

Error df 

 

P-value 

 

       

 Knowledge score   38.592 2.000 86.000 <0.001 

       

General Linear Model repeated-measures ANOVA, Wilks' Lambda from multivariate test 

 

 Adjusted for confounding factors, overall effects of Insecticide Application 

Models Program was highly statistically significant effected in knowledge score at 

p<0.001 in General Linear Model repeated-measures ANOVA (Test of Within-

Subjects Effects), as shown in table 4.20. 
 

Table 4.20: Overall test of intervention effects on knowledge score in intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (adjusted for confounding 

factors)  

Knowledge score Type III Sum of 

Squares 

df Mean 

Square 

F p-

value 

Sphericity Assumed 126.343 2 63.171 54.044 <0.001 

Greenhouse-Geisser 126.343 1.652 76.463 54.044 <0.001 

Huynh-Feldt 126.343 1.758 71.880 54.044 <0.001 

Lower-bound 126.343 1.000 126.343 54.044 <0.001 

Test of Within-Subjects Effects in General Linear Model repeated-measures ANOVA, 

adjusted for confounding factors 

 
 

  4.2.10.2 Effectiveness of Insecticide Application Models Program 

on attitude in insecticides use of Shogun orange farmers (adjusted for 

confounding factors)  

 General Linear Model repeated-measures ANOVA adjusted for confounding 

factors used to predict the effective of Insecticide Application Models Program for 



156 
 

 

attitude score (continuous variable). Average attitude score in the control group (99.4 

points) was higher than intervention group (92.1 points) at baseline. At follow-up 1 

after farmers received the intervention program two months found that average 

attitude score of farmer subjects in the intervention group was rapidly increased and 

higher (104.6 points) than control group (99.4 points), and in follow-up 2 at five 

months after received program subjects in the intervention group had average attitude 

score at 109.2 points that higher than the control group (101.9 points), see figure 4.26.  
 

 
Figure 4.26: Mean attitude score in intervention and control groups at baseline, 

follow-up 1 and follow-up 2 (adjusted for having diseases, use mosquito coils, and 

use household pesticide spray) 

 

 General Linear Model repeated-measures ANOVA adjusted for confounding 

factors was used to assess overall effects of intervention in attitude of insecticides use. 

Overall effectiveness of Insecticide Application Models Program was highly 

statistically significant effect in attitude score at p<0.001 when adjusted for 
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confounding factors in repeated-measures analysis of variance (Wilks’ Lambda from 

Multivariate test) shown in table 4.21. 
 

 

Table 4.21: Overall effectiveness of Insecticide Application Models Program on 

attitude score in intervention and control groups at baseline, follow-up 1 and follow-

up 2 (adjusted for confounding factors).   
 

Variable 

  

F 

 

Hypothesis 

df 

Error df 

 

P-value 

 

       

 Attitude score   44.892 2.000 86.000 <0.001 

       

General Linear Model repeated-measures ANOVA, Wilks' Lambda  from multivariate test 

 

 For General Linear Model repeated-measures ANOVA adjusted for 

confounding factors, overall effects of Insecticide Application Models Program was 

highly statistically significant effected in attitude score at p<0.001 (Test of Within-

Subjects Effects), as shown in table 4.22. 

 

Table 4.22: Overall test of intervention effects on attitude score in intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (adjusted for confounding 

factors)  

Attitude score Type III Sum of 

Squares 

df Mean Square F p-value 

Sphericity Assumed 2379.024 2 1189.512 64.823 <0.001 

Greenhouse-Geisser 2379.024 1.635 1455.281 64.823 <0.001 

Huynh-Feldt 2379.024 1.738 1368.529 64.823 <0.001 

Lower-bound 2379.024 1.000 2379.024 64.823 <0.001 

Test of Within-Subjects Effects in General Linear Model repeated-measures ANOVA, 

adjusted for confounding factors 
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  4.2.10.3 Effectiveness of Insecticide Application Models Program 

on practice in insecticides use of Shogun orange farmers (adjusted for 

confounding factors)  

 Average practice score in the intervention group (123.3 points) was higher 

than the control group (118.4 points) at baseline. At follow-up 1 after farmers 

received the intervention program two months found that average practice score of 

farmer subjects in the intervention group was rapidly increased and higher (130.4 

points) than control group (119 points), and in follow-up 2 at five months after 

received program subjects in the intervention group had increased average practice 

score to 132.5 points that higher than the control group (121.3 points), see figure 4.27.  

 

 
 Figure 4.27: Mean practice score in intervention and control group at baseline, 

follow-up 1 and follow-up 2 (adjusted for having diseases, use mosquito coils, and 

use household pesticide spray) 

 

 General Linear Model repeated-measures ANOVA adjusted for confounding 

factors was used to assess overall effect of intervention in practice of insecticides use. 

Overall effectiveness of Insecticide Application Models Program was statistically 

significant effected in practice score at p=0.024 when adjusted for confounding 
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factors in repeated-measures analysis of variance (Wilks’ Lambda from Multivariate 

test), shown in table 4.23. 
 
 

Table 4.23: Overall effectiveness of Insecticide Application Models Program on 

practice score in intervention and control groups at baseline, follow-up 1 and follow-

up 2 (adjusted for confounding factors) 
 

Variable 

  

F 

 

Hypothesis 

df 

Error df 

 

P-value 

 

       

 Practice score   3.892 2.000 86.000 0.024 

       

General Linear Model repeated-measures ANOVA, Wilks' Lambda from multivariate test 

 

 For General Linear Model repeated-measures ANOVA adjusted for 

confounding factors, overall effects of Insecticide Application Models Program were 

statistically significant effected in practice score at p=0.004 (Test of Within-Subjects 

Effects), as shown in table 4.24. 
 

Table 4.24: Overall test of intervention effects on practice score in intervention and 

control groups at baseline, follow-up 1 and follow-up 2 (adjusted for confounding 

factors)   
 

Practice score Type III Sum of 

Squares 

df Mean Square F p-value 

Sphericity Assumed 515.378 2 257.689 5.739 0.004 

Greenhouse-Geisser 515.378 1.439 358.145 5.739 0.009 

Huynh-Feldt 515.378 1.524 338.187 5.739 0.008 

Lower-bound 515.378 1.000 515.378 5.739 0.019 

Test of Within-Subjects Effects in General Linear Model repeated-measures ANOVA, 

adjusted for confounding factors 
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 4.2.11 Intervention effects of Insecticide Application Models Program in 

continuous variables (adjusted for confounding factors)  

 For continuous dependent variables (knowledge, attitude and practice in 

insecticides use), Mixed Models Testing with adjusted for confounding factors was 

used for differences between intervention effects at different time (adjusted for having 

diseases, use mosquito coils, and use household pesticide spray). 

  4.2.11.1 Intervention effects of Insecticide Application Models 

Program in knowledge, attitude, and practice in insecticides use (adjusted for 

confounding factors) 

  When adjusted for confounding factors, the intervention program still  shown 

strongly effected in knowledge in insecticide use by the intervention group increased 

knowledge score with magnitude 3.14 (p<0.001) at follow-up 1 and with magnitude 

3.16 (p<0.001) at follow-up 2 when compared with a control as shown in table 4.25. 

 When adjusted for confounding factors, the intervention program still shown 

strongly effected in attitude in insecticide use by the intervention group increased 

attitude score with magnitude 12.5 (p<0.001) at follow-up 1 and with magnitude 14.6 

(p<0.001) at follow-up 2 when compared with a control as shown in table 4.25. 

  When adjusted for confounding factors, the intervention program shown that 

had effected on practice in insecticide use by the intervention group increased practice 

score with magnitude 6.47 (p=0.006) at follow-up 1 and with magnitude 6.26 

(p=0.019) at follow-up 2 when compared with a control as shown in table 4.25. 

  4.2.11.2 Intervention effects of Insecticide Application Models 

Program in practice with PPE use (safety behavior) (adjusted for confounding 

factors) 

 After adjustment, the intervention was not associated with significant 

improvement in PPE-related practice scores. In term of improvement in safety 

behavior, 8 practices in personal protective equipment use from a total of 33 practices. 

The intervention program had limited in improvement safety behavior by increased 

practice with PPE use scores in the intervention group greater than the control group 

with magnitude 1.4 (p=0.218) at follow-up 1 and limited in improved practice with 

PPE use scores with magnitude 0.3 (p=0.805) at follow-up 2 when compare with a 

control as shown in table 4.25. 
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Table 4.25: Effects of intervention on knowledge, attitude, practice in insecticides use, and practice score for PPE use in the intervention 

and control groups at baseline, follow-up 1 and follow-up 2 (adjusted for confounding factors) 

 Baseline Follow-up 1 Follow-up 2 Intervention effects 

 Control 

(n = 50) 

Intervention 

(n = 42) 

Control 

(n = 50) 

Intervention 

(n = 42) 

Control 

(n = 50) 

Intervention 

(n = 42) 

Follow-up 1 Follow-up 2 

 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Magnitude  P -

value 

Magnitude P -

value 

       (95%CI)  (95%CI)  

           

Knowledge  11.7 1.8 10.1 2.4 12.3 1.8 13.6 1.0 12.8 1.3 14.0 0.9 3.14 <0.001 3.16 <0.001 

score             (2.4, 3.9)  (2.4, 4.0)  

                 

Attitude 99.3 8.8 92.1 9.3 99.0 8.0 105.0 7.6 101.7 6.6 109.5 8.1 12.5 <0.001 14.6 <0.001 

score             (9.8, 15.3)  (11.3, 17.9)  

                 

Total practice  118.9 14.2 122.7 15.9 118.9 12.6 130.5 12.4 121.1 9.2 132.6 11.0 6.5 0.006 6.3 0.019 

score             (1.9, 11.1)  (1.0, 11.5)  

                 

Practice for PPE 

use 

27.6 7.2 30.6 7.7 28.0 5.6 33.6 3.9 29.9 4.4 35.0 2.7 1.4 

(-0.8, 3.5) 

0.218 0.3 

(-2.0, 2.6) 

0.805 

Mixed model, adjusted for confounding factor
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  4.2.11.3 Absolute and proportional intervention effects compare to 

baseline mean in knowledge, attitude, practice in insecticide use, and practice 

with PPE use (safety behavior) (adjusted)  

 The intervention program had effectively improved knowledge, attitude, and 

practice in the intervention group at follow-up 1 and follow-up 2 compare to  mean 

score at baseline: for knowledge the program had effected to increased 26.4% from 

baseline score at follow-up 1 and as increased 25.5% from baseline score at follow-up 

2 when compare with control group, for attitude the program had effected to increased 

13.8% from baseline score at follow-up 1 and increased 15.6% from baseline score at 

follow-up 2 when compare with control group, for practice the program had effected 

to increased 6.5% from baseline score at follow-up 1 and increased 6.4% from 

baseline score at follow-up 2 when compared with control group, and for practice 

with PPE used (safety behavior) the intervention had limited improvement in 

increased on practice used with PPE score when compare with the control as shown in 

table 4.26. 

Table 4.26: Absolute and proportional magnitudes of intervention effects in the 

knowledge, attitude, total practice in insecticides used, and practice with PPE use 

(safety behavior) compare to the baseline mean (adjusted) 
  

Overall 

mean 

at 

baseline 

Intervention effect (adjusted) 

Follow-up 1  Follow-up 2 

Absolute 

change 

(95%CI) 

P -

value 

Proportional 

change 

(As% of 

baseline 

mean) 

 Absolute 

change  

(95%CI) 

P -

value 

Proportional 

change 

(As% of 

baseline 

mean) 

 

Knowledge   11.0 3.1 <0.001 28.2  3.2 <0.001 29.1 

score  (2.4, 3.9)    (2.4, 4.0)   

Attitude 96.0 12.5 <0.001 13.0  14.6 <0.001 15.2 

score  (9.8, 15.3)    (11.3, 17.9)   

Total 

practice 

120.6 6.5 

(1.9, 11.1) 

0.006 5.4  6.3 

(1.0, 11.5) 

0.019 5.2 

score         

Practice 

PPE score 

29.0 1.4 

(-0.8, 3.5) 

0.218 4.8  0.3 

(-2.0, 2.6) 

0.805 1.0 

Unadjusted used Mixed Model with time and time interaction 
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 4.2.12 Intervention effect of Insecticide Application Models Program in 

dichotomous variables (adjusted for confounding factors)  

 For dichotomous dependent variables (unsafe serum cholinesterase level and 

prevalence of insecticide related symptoms), generalized estimating equations 

Distribution = Poisson, Link = Identity with adjusted for confounding factors was 

used for differences between intervention effects at baseline, follow-up 1 and follow-

up 2 (adjusted for having diseases, use mosquito coils, and use household pesticide 

spray). 

 Caused of the model did not run for all symptoms in adjusted model due to 

zero prevalence in one or more groups, it was found that the intervention effects were 

not too much difference effected in both follow-up when compared with generalized 

estimating equations, so used Mixed Model was appropriated as shown in table 4.27. 

 

Table 4.27: Compare the intervention effects in adjusted for confounding factors on 

symptoms prevalence between GEE and Mixed models (adjusted for having diseases, 

use mosquito coils, and use household pesticide spray)   
 

 

Dichotomous 

Outcome 

GEE adjusted*  Mixed models adjusted 

 

β 

Std. 

error 

Wald 

Chi-square 

p-value   

β 

Std. 

error 

 

t 

p-value 

 

 

Unsafe SChE level 

   Follow-up 1 -0.201 0.981 4.200 0.040  -0.201 0.102 -1.96 0.054 

   Follow-up 2 -0.327 0.128 6.542 0.011  -0.317 0.125 -2.53 0.013 

          

Any neuromuscular symptom during using or shortly after used  

   Follow-up 1 -0.013 0.082 0.023 0.879  -0.003 0.086 -0.039 0.969 

   Follow-up 2 -0.221 0.080 7.651 0.006  -0.170 0.089 -1.892 0.066 

          

*Generalized estimating equations, Distribution = Poisson, Link = Identity, only run for 

unsafe SChE level and any neuromuscular symptom during using or shortly after used 
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  4.2.12.1 Intervention effect of Insecticide Application Models 

Program in dichotomous variables (adjusted for confounding factors with Mixed 

Model)  

 In adjusted for confounding factors, the intervention program shown effected 

to reduced unsafe level of serum cholinesterase by the intervention group decreased 

unsafe serum cholinesterase level only in follow-up 2 with magnitude -31.7 (p=0.013) 

when compare with a control. And in prevalence of symptoms the intervention 

program shown effected to reduced prevalence of insecticide related symptoms by: 

the intervention group had decreased any digestive symptom during using with 

magnitude -17.0 (p=0.012) at follow-up 1 and with magnitude -44.3 (p<0.001) at 

follow-up 2, decreased any digestive symptom shortly after used with magnitude -

22.9 (p=0.017) at follow-up 2,  and decreased any digestive symptom during using or 

shortly after used with magnitude -54.3 (p<0.001) at follow-up 2 when compared with 

a control (see table 4.28). 
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Table 4.28: Effects of intervention on unsafe serum cholinesterase level and 

prevalence of symptoms at baseline, follow-up 1 and follow-up 2 (adjusted for having 

diseases, use mosquito coils, and use household pesticide spray) 
 

  
Intervention effects (adjusted) 

Follow-up 1  Follow-up 2 
Magnitude  
(95%CI) 

P -
value 

  Magnitude  
(95%CI) 

P -
value 

 
 

        
Unsafe SChE level  -20.1 0.054   -31.7 0.013  
 (-40.5 to 0.3)    (-56.5 to -6.8)   
        
Symptoms         
Any neuromuscular         
  During using 2.8 0.759   -16.3 0.111  
 (-15.6 to 21.2)    (-36.4 to 3.8)   
  Shortly after used -4.8 0.583   -2.9 0.805  
 (-22.1 to 12.5)    (-25.9 to 20.2)   
  During using or shortly after 
used 

-0.3 
(-17.9 to 17.2) 

0.969   -17.0 
(-35.2 to 1.2) 

0.066  

  During using and shortly 
after used 

-2.6 
(-23.4 to 18.3) 

0.806   11.4 
(-15.5 to 38.2) 

0.403  

        
Any respiratory         
  During using 10.4 0.307   3.3 0.778  
 (-9.7 to 30.5)    (-20.1 to 26.8)   
  Shortly after used -14.6  0.056   -13.4 0.245  
 (-29.6 to 0.3)    (-36.2 to 9.4)   
  During using or shortly after 
used 

3.7 
(-14.6 to 22.0) 

0.686   5.8 
(-12.8 to 24.5) 

0.536  

  During using and shortly 
after used 

2.0 
(-12.3 to 16.2) 

0.784   -7.4 
(-29.8 to 14.9) 

0.510  

        
Any digestive         
  During using -17.0 0.012   -44.3 <0.001  
 (-30.2 to -3.9)    (-67.3 to -21.2)   
  Shortly after used -9.9 0.167   -22.9 0.017  
 (-24.1 to 4.2)    (-41.7 to -4.2)   
  During using or shortly after 
used 

-16.9 
(-34.4 to 0.7) 

0.060   -54.3 
(-80.3 to -28.3) 

<0.001  

  During using and shortly 
after used 

-* -*   -* -*  

        
Mixed model, adjusted for confounding factors 

* Model did not run due to zero prevalence in one or more groups. 
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Table 4.28: Effects of intervention on unsafe serum cholinesterase level and 

prevalence of symptoms in intervention and control groups at baseline, follow-up 1 

and follow-up 2 (adjusted for having diseases, use mosquito coils, and use household 

pesticide spray) (continued) 
 

 

 

Symptoms 

 

Intervention effects (adjusted) 

Follow-up 1  Follow-up 2 

Magnitude  

(95%CI) 

P -

value 

  Magnitude  

(95%CI) 

P -

value 

 

 

        

Itchy eyes          

  During using 0.3 0.968   3.2 0.758  

 (-13.4 to 14.0)    (-17.1 to 23.4)   

  Shortly after used 4.2 0.623   9.5 0.406  

 (-12.7 to 21.0)    (-13.1 to 32.1)   

  During using or shortly after 

used 

0.2 

(-12.5 to 12.9) 

0.978   2.5 

(-20.1 to 25.0) 

0.830  

  During using and shortly 

after used 

4.3 

(-10.2 to 18.8) 

0.558   10.2 

(-10.3 to 30.8) 

0.325  

        

Itchy skin         

  During using -2.7 0.719   -12.3 0.159  

 (-17.3 to 12.0)    (-29.6 to 4.9)   

  Shortly after used -5.0 0.535   -22.5 0.057  

 (-20.8 to 10.9)    (-45.6 to 0.7)   

  During using or shortly after 

used 

-1.7 

(-19.7 to 16.4) 

0.855   -24.2 

(-49.1 to 0.7) 

0.057  

  During using and shortly 

after used 

-6.0 

(-17.3 to 5.4) 

0.300   -10.6 

(-24.8 to 3.6) 

0.142  

        

Mixed Models, adjusted for confounding factors 
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 4.2.13 Comparison of intervention effects in Insecticide Application 

Models Program in continuous dependent variables between unadjusted and 

adjusted for confounding factors 

 In the intervention effects of continuous variables (knowledge, attitude and 

practice in insecticide use score) when compared unadjusted with adjusted for 

confounding factors (Mixed Model, with time and time interaction) found that the 

adjustment made a little difference in modeled benefits on Knowledge, attitude, and 

practice score: a) in knowledge of insecticides use the intervention effected with 

adjusted for confounding factors had higher magnitude of score increased than 

unadjusted model: at follow-up 1 magnitude of unadjusted model was 2.9 (p<0.001) 

while magnitude of adjusted model was 3.14 (p<0.001), at follow-up 2 magnitude of 

unadjusted model was 2.8 (p<0.001) but when adjusted for confounding factors the 

magnitude had increased to 3.16 (p<0.001), b) for attitude of insecticide use score 

after adjusted for confounding factors the intervention effected in adjusted model was 

slight declined when compared with unadjusted model: at follow-up 1 magnitude of 

attitude scores in unadjusted was 13.2 (p<0.001) while magnitude in adjusted model 

was 12.5 (p<0.001), at follow-up 2 magnitude of unadjusted model was 15.0 (p<0.001) 

and in adjusted model the magnitude was 14.6 (p<0.001), c) in practice of insecticide 

use scores the magnitude of unadjusted model was higher than magnitude of adjusted 

model in both of follow-up times: at follow-up 1 magnitude of practice scores in 

unadjusted was 7.77 (p<0.001) while magnitude in adjusted model was 6.47 

(p=0.006), at follow-up 2 magnitude of unadjusted model was 7.69 (p=0.002) and in 

adjusted model the magnitude was 6.26 (p=0.019). But in the adjustment of practices 

with PPE use (safety behavior) made a difference in modeled benefits on this score, 

the intervention not associated and statistically significant improvement in increased 

practice with PPE use scores, see table 4.29. 
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Table 4.29: Compare the intervention effects in knowledge, attitude, practice, and practice PPE use score at baseline, follow-up 1 and 

follow-up 2 between Unadjusted Models with Adjusted Model (adjusted for having diseases, use mosquito coils, and use household 

pesticide spray) 
 

 Intervention effects (Unadjusted)  Intervention effects (Adjusted) 

Follow-up 1  Follow-up 2 Follow-up 1  Follow-up 2 

Magnitude 

(95%CI) 

P -value  Magnitude 

(95%CI) 

P -value Magnitude 

(95%CI) 

P -value  Magnitude 

(95%CI) 

P -value 

Knowledge 2.9 <0.001  2.8 <0.001  3.1 <0.001  3.2 <0.001 

score (2.2, 3.9)    (2.0, 3.6)    (2.42, 3.86)    (2.35, 3.97)   

                

Attitude  13.2 <0.001  15.0 <0.001  12.5 <0.001  14.6 <0.001 

score (10.7, 15.7)    (12.1, 18.0)    (9.76, 15.26)    (11.32, 17.87)   

                

Practice  7.8 <0.001  7.7 0.002  6.5 0.006  6.3 0.019 

score (3.6, 11.9)    (2.9, 12.4)    (1.89, 11.05)    (1.04, 11.48)   

 

Practice in PPE 

score 

 

2.6 

(0.6, 4.7) 

  

0.012 

  

2.1 

(-0.1, 4.4) 

  

0.064 

  

1.4 

(-0.8, 3.5) 

  

0.218 

  

0.3 

(-2.0, 2.6) 

  

0.805 

Unadjusted and Adjusted for confounding factors used Mixed Models with time and time interaction 
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 4.2.14 Comparison of intervention effects of Insecticide Application 

Models Program in dichotomous dependent variables between unadjusted and 

adjusted for confounding factors 

 In the intervention effects of dichotomous variables (prevalence of unsafe 

serum cholinesterase level (SChE) and insecticide-related symptoms) when compared 

unadjusted with adjusted for confounding factors (for unadjusted model used 

generalized estimating equations, Distribution=Poisson, Link=Identity, for adjusted 

model used Mixed Models) found that: in unsafe serum cholinesterase level for 

unadjusted model the intervention had effected to reduced prevalence of unsafe serum 

cholinesterase level in both follow-up magnitude was -23.0 (p<0.001) at follow-up 1 

and -32.2 at follow-up 2 while in adjusted model the intervention had effected in only 

follow-up 2 that magnitude was -31.7 (p=0.013). For prevalence of insecticide related 

symptoms after adjusted for confounding factors only any digestive symptom was still 

had intervention effected with statistically significance when compared with 

unadjusted model: any digestive symptom during using in unadjusted had intervention 

effected at follow-up 1 magnitude -26.0 (p<0.001), magnitude -13.9 (p=0.028) at 

follow-up 2 and in adjusted model magnitude was -17.0 (p=0.012) at follow-up 1 and 

-44.3 (p<0.001) at follow-up 2. Any digestive symptom shortly after use insecticides, 

in unadjusted had intervention effected at follow-up 2 with magnitude was -17.9 

(p=0.034) and -22.9 (p=0.017) at follow-up 2 when adjusted for confounding factors. 

And for any digestive symptom during using or shortly after use insecticides, in 

unadjusted model had intervention effected at follow-up 2 with magnitude was -44.3 

(p<0.001) and in adjusted model magnitude was -54.3 (p<0.001) at follow-up 2 (see 

table4.30). Finally, for this study in adjusted for confounding factors in dichotomous 

outcomes was used mixed model analysis to test the effectiveness of the intervention 

program. Otherwise, the results of intervention effects were similar to unadjusted and 

partial adjusted. 
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Table 4.30: Compare the intervention effects in unsafe serum cholinesterase (SChE) and symptoms prevalence at baseline, follow-up 1 

and follow-up 2 between Unadjusted with Adjusted Model (adjusted for confounding factors) 
 Intervention effects (Unadjusted)  Intervention effects (Adjusted) 

Follow-up 1  Follow-up 2 Follow-up 1  Follow-up 2 
Magnitude  
(95%CI) 

P -value  Magnitude  
(95%CI) 

P -value Magnitude  
(95%CI) 

P -value  Magnitude  
(95%CI) 

P -value 

        
Unsafe SChE level  -23.0 <0.001  -32.2 <0.001  -20.1 0.054  -31.7 0.013 
 (-41.8, -4.3)    (-54.9, -9.4)    (-40.5, 0.3)    (-56.5, -6.8)   
Symptoms             
Any neuromuscular             
  During using 11.4 0.203  -5.4 0.574  2.8 0.759  -16.3 0.111 
 (-6.2, 29.0)   (-24.4, 13.5)   (-15.6, 21.2)   (-36.4, 3.8)  
  Shortly after used -1.6 0.839  6.7 0.544  -4.8 0.583  -2.9 0.805 
 (-17.2, 14.0)    (-14.8, 28.2)    (-22.1, 12.5)    (-25.9, 20.2)   
  During using or 
shortly after used 

7.9 
(-7.3, 23.1) 

0.307  -7.3 
(-23.7, 9.0) 

0.379  -0.3 
(-17.9, 17.2) 

0.969  -17.0 
(-35.2, 1.2) 

0.066 

  During using and 
shortly after used 

-0.9  
(-20.0, 18.3) 

0.930  14.6 
(-9.4, 38.6) 

0.234  -2.6 
(-23.4, 18.3) 

0.806  11.4 
(-15.5, 38.2) 

0.403 

              
Any respiratory                 
  During using 10.3 0.279  3.0 0.778  10.4 0.307  3.3 0.778 
 (-8.3, 28.9)    (-18.1, 24.2)    (-9.7, 30.5)    (-20.1, 26.8)   
  Shortly after used -13.5 0.050  -10.0 0.348  -14.6 0.056  -13.4 0.245 
 (-27.0, 0.0)    (-30.9, 10.9)    (-29.6, 0.3)    (-36.2, 9.4)   
  During using or 
shortly after used 

7.5 
(-9.8, 24.8) 

0.394  9.0 
(-8.2, 26.3) 

0.304  3.7 
(-14.6, 22.0) 

0.686  5.8 
(-12.8, 24.5) 

0.536 

  During using and 
shortly after used 

-2.0 
(-15.3, 11.3) 

0.768  -14.0 
(-34.4, 6.4) 

0.178  2.0 
(-12.3, 16.2) 

0.784  -7.4 
(-29.8, 14.9) 

0.510 

For Unadjusted used generalized estimating equations with times and time interaction, Distribution=Poisson, Link=Identity 

For Adjusted used Mixed Model with time and time interaction, Adjusted for confounding factors 
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Table 4.30: Compare the intervention effects in unsafe serum cholinesterase level and symptoms prevalence at baseline, follow-up 1 and 

follow-up 2 between Unadjusted Models with Adjusted Model (adjusted for confounding factors) (continued). 
 

 
Symptoms  

Intervention effects (Unadjusted)  Intervention effects (Adjusted) 
Follow-up 1  Follow-up 2 Follow-up 1  Follow-up 2 

Magnitude  
(95%CI) 

P -value  Magnitude  
(95%CI) 

P -value Magnitude  
(95%CI) 

P -value  Magnitude  
(95%CI) 

P -value 

Any digestive             
  During using -26.0 <0.001  -13.9 0.028  -17.0 0.012  -44.3 <0.001 
 (-26.3, -1.5)   (-56.6, -14.4)   (-30.2, -3.9)   (-67.3, -21.2)  
  Shortly after used -7.5 0.273  -17.9 0.034  -9.9 0.167  -22.9 0.017 
 (-21.0, 5.9)    (-34.5, -1.3)    (-24.1, 4.2)    (-41.7, -4.2)   
  During using or 
shortly after used 

-14.3 
(-30.8, 2.2) 

0.090  -44.3 
(-68.1, -20.5) 

<0.001  -16.9 
(-34.4, 0.7) 

0.060  -54.3 
(--80.3, -28.3) 

<0.001 

  During using and 
shortly after used 

- -  - -  - -  - - 

Itchy eyes                 
  During using -0.4 0.952  -2.8 0.769  0.3 0.968  3.2 0.758 
 (-12.8, 12.0)    (-21.2, 15.7)    (-13.3, 14.0)    (-17.1, 23.4)   
  Shortly after used 4.0 0.609  8.8 0.405  4.2 0.623  9.5 0.406 
 (-11.3, -11.8)    (-11.8, 29.4)    (-12.7, 21.0)    (-13.1, 32.1)   
  During using or 
shortly after used 

2.0 
(-9.5, 13.5) 

0.734  -2.4 
(-23.0, 18.2) 

0.821  0.2 
(-12.5, 12.9) 

0.978  2.5 
(-20.1, 25.0) 

0.830 

  During using and 
shortly after used 

1.6 
(-11.4, 14.6) 

0.807  8.4 
(-10.2, 26.9) 

0.376  4.3 
(-10.2, 18.8) 

0.558  10.2 
(-10.3, 30.8) 

0.325 

Itchy skin                 
  During using -2.9 0.659  -10.8 0.167  -2.7 0.719  -12.3 0.159 
 (-15.5, 9.8)    (-26.0, 4.5)    (-17.3, 12.0)    (-29.6, 4.9)   
  Shortly after used -5.6 0.446  -22.8 0.032  -5.0 0.535  -22.5 0.057 
 (-20.1, 8.8)    (-43.6, -1.9)    (-20.8, 10.9)    (-45.6, 0.7)   
  During using or 
shortly after used 

-0.9 
(-17.5, 15.6) 

0.920  -23.5 
(-46.6, -0.6) 

0.044  -1.7 
(-19.7, 16.4) 

0.855  -24.2 
(-49.1, 0.7) 

0.057 

  During using and 
shortly after used 

-7.6 
(-17.1, 1.9) 

0.116  -10.0 
(-22.0, 2.0) 

0.102  -6.0 
(-17.3, 5.4) 

0.300  -10.6 
(-24.8, 3.6) 

0.142 

For Unadjusted used generalized estimating equations, Distribution=Poisson, Link=Identity, for Adjusted used Mixed Model 
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4.3 The relationship between knowledge, attitude and practice in insecticide use 

 This section presents the related between knowledge, attitude and practice in 

insecticide use. Mixed Model was used to find the relationship between knowledge, 

attitude and practice in insecticide use in the intervention and control groups at 

baseline, follow-up 1 and follow-up 2. 

 

 4.3.1 The relationship between attitude and knowledge in insecticide use 

 

Table 4.31: Relationship between attitude and knowledge in insecticide use in the 

intervention and control groups at baseline, follow-up 1 and follow-up 2 

 

Parameter 

 

B 

 

t 

 

P-

value 

 

95% Confidence Interval 

Lower 

Bound 

 

Upper Bound 

 

    
  Intercept 2.98 2.665 0.008 0.78 5.19 

      
Attitude 

score 

0.10 9.016 <0.001 0.08 0.12 

      
Dependent variable = knowledge score, Mixed Model  

  

Table 4.31 shown that attitude in insecticide use had positively and 

statistically significance associated with knowledge in insecticide use (p<0.001).   
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 4.3.2 The relationship between knowledge and practice in insecticide use 

 

Table 4.32: Relationship between insecticide knowledge and practice in insecticides 

used in the intervention and control groups at baseline, follow-up 1 and follow-up 2. 
 

Parameter 

 

B 

 

t 

 

P-value 

 

95% Confidence Interval 

Lower Bound 

 

Upper Bound 

 

    
  Intercept 104.20 27.123 <0.001 96.63 111.78 

      
knowledge score 1.68 5.928 <0.001 1.12 2.23 

      
Dependent variable = practice score, Mixed Model 

  

The results in table 4.32 shown that knowledge in insecticide use had 

positively and statistically significantly associated with insecticide practice (p<0.001). 

 

 4.3.3 The relationship between attitude and practice in insecticide use 

 

Table 4.33: Relationship between attitude and practice in insecticides used in the 

intervention and control groups at baseline, follow-up 1 and follow-up 2 
 

Parameter 

 

B 

 

t 

 

P-value 

 

95% Confidence Interval 

Lower Bound 

 

Upper Bound 

 

    
  Intercept 54.20 9.262 <0.001 42.67 65.73 

      
Attitude score 0.69 12.495 <0.001 0.58 0.79 

      
Dependent variable = practice score, Mixed Model 
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 As shown in table 4.33, attitude in insecticides use had positively and 

statistically significantly associated with practice in insecticide use (p<0.001). 

 

 4.3.4 The relationship between knowledge, attitude and practice in 

insecticide use. 

Table 4.34: Relationship between insecticide attitude, knowledge in insecticides used, 

and practice in insecticides used in the intervention and control groups at baseline, 

follow-up 1 and follow-up 2. 
 

Parameter 

 

B 

 

t 

 

P-value 

 

95% Confidence Interval 

Lower Bound 

 

Upper Bound 

 

    
  Intercept 54.15 9.236 <0.001 42.60 65.71 

      
knowledge score 0.10 0.343 0.732 -0.47 0.66 

      
Attitude score 0.67 10.415 <0.001 0.55 0.80 

      
Dependent variable = practice score, Mixed Model 

Regarding to relationship between knowledge, attitude and practice in 

insecticide use, attitude in insecticide use had positively and statistically significantly 

associated with practice in insecticide use (p<0.001). Knowledge in insecticide use 

was not significantly associated with practice in insecticide use (p=0.732) as shown in 

table 4.34. 

   

4.4 Influence of the role models group on intervention outcomes 

 As mentioned above the intervention group included a subgroup of 10 people 

who were widely respected by their peers. This “role model group” served as a source 

of consultation, and as a concrete example, regarding safe use of insecticides 

throughout the study. A total of 33 practices were considered as potentially related to 

intervention. These were classified into 3 groups according to the researcher’s 
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judgment regarding the likelihood that they might be affected by the presence of the 

role model group. These 3 groups were as follows: a) 4 practices likely not involve 

behavior changed by the role model group (buy insecticide following a neighbor’s 

advice, buy insecticide from a shop in the market, have to spray insecticide all day 

and harvest the plants less than 15 days after they were last sprayed); b) 19 practices 

that could possibly be affected by contact with the role model group (used insecticides 

having  clearly instruction for usage, read the instruction before spraying insecticide, 

use a spoon to measure insecticide when dissolve it, dissolve insecticide at home 

before going to spray in the field, dissolve many kinds of insecticide together when 

mixing, smell insecticide in its container, blow a nozzle with your mouth when 

clogged up, wear a long-sleeve shirt, trousers, boots and a mask while spraying, stop 

spraying to smoke or drink water from time to time, wash your hands with water and 

soap for a meal, stop spraying when it is windy, continue spraying although your 

clothes are soaking from insecticide, spray spreading over a large area, clean the 

sprayer after finishing, discard unused insecticide by pouring it out on the ground or 

in the water, wash the clothes you wear for spraying together with other clothes, keep 

the left-over insecticide in your house, check the spray tank before using, clean 

insecticide packages before throwing them away; and c) 10 practices that would likely 

be affected by contact with the role model group (use higher concentration of 

insecticide than that specified on the label, spray both upwind and downwind, take a 

shower immediately after finish spraying, wear glove when mixing, wear long shirt 

and pants when applied insecticides, wear a mask when applied insecticides, wear a 

rubber napkin when applied insecticides, wear a bonnet or hat when applied 

insecticides, wear a boot when applied insecticides, wear full PPE when applied 

insecticides). The effects of the intervention on these 3 groups of practices were 

analyzed separately, and compared. 

 Unadjusted intervention effects in these 3 groups of practices are shown in 

table 4.35. Unadjusted intervention-related benefits were greatest in practices likely to 

be affected by contact with the role model group (average 11% of baseline score). 

Benefits were intermediate for practices possibly influenced by such contact, and 

were smallest for practices unlikely to be affected by such contact (averages 5% and 

1% of baseline, respectively).  
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Table 4.35: Effects of intervention in behavior changed by role models at baseline, follow-up 1 and follow-up 2 (unadjusted) 
 

           Intervention effects (unadjusted) Proportional changed of baseline 
            Follow-up 1             Follow-up 2  Individual   

Magnitude P -value Magnitude P -value Follow-up 1 Follow-up 2 Average  
(95%CI)  (95%CI)  Magnitude Magnitude Magnitude 

       
Dependent variable = total practice score, mean at baseline = 120.61    

7.77 <0.001 7.69 0.001 6.4 6.3 6.4 
(3.60 to 11.92)  (2.95 to 12.44)     

    
Dependent variable = practice score likely not involved behavior changed by role models, mean at baseline  = 15.45 

0.41 0.405 -0.21 0.723 3.0 -1.0 1.0 
(-0.56 to 1.39)  (-1.37 to 0.95)     

    
Dependent variable = practice score possibly involved behavior changed by role models, mean at baseline = 69.20 

3.12 0.032 4.42 0.006 5.0 6.0 5.0 
(0.28 to 5.97)  (1.28 to 7.56)     

    
Dependent variable = practice score likely involved behavior changed by role models, mean at baseline = 35.97 

4.28 <0.001 3.52 0.002 12.0 9.7 11.0 
(2.35 to 6.20)  (1.34 to 5.71)     

       
Mixed Model with time and time interaction 

Proportion individual = magnitude of intervention effect/mean score at baseline 
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Table 4.36: Effects of intervention in behavior changed by role models at baseline, follow-up 1 and follow-up 2 (adjusted) 
 

           Intervention effects (adjusted) Proportional changed of baseline 
            Follow-up 1             Follow-up 2  Individual   

Magnitude P -value Magnitude P -value Follow-up 1 Follow-up 2 Average  
(95%CI)  (95%CI)  Magnitude Magnitude Magnitude 

       
Dependent variable = total practice score, mean at baseline = 120.61    

6.47 0.006 6.26 0.019 5.4 5.2 5.3 
(1.87 to 11.05)  (1.04 to 11.48)     

    
Dependent variable = practice score likely not involved behavior changed by role models, mean at baseline  = 15.45 

0.54 0.325 -0.02 0.976 3.5 -0.1 1.7 
(-0.54 to 1.62)  (-1.30 to 1.27)     

    
Dependent variable = practice score possibly involved behavior changed by role models, mean at baseline = 69.20 

2.93 0.069 4.47 0.013 4.2 6.5 5.4 
(-0.23 to 6.10)  (0.95 to 7.93)     

    
Dependent variable = practice score likely involved behavior changed by role models, mean at baseline = 35.97 

2.98 0.004 1.82 0.113 8.3 5.1 6.7 
(0.95 to 5.0)  (-0.44 to 4.08)     

       
Mixed Model with time and time interaction 

Proportion individual = magnitude of intervention effect/mean score at baseline 
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 Table 4.36, adjusted intervention-related benefits were greatest in practices 

likely to be affected by contact with the role model group (average 6.7% of baseline 

score). Benefits were intermediate for practices possibly influenced by such contact, 

and were smallest for practices unlikely to be affected by such contact (averages 5.4% 

and 1.7% of baseline, respectively). Differences between groups of practices were not 

as pronounced for adjusted results as for unadjusted results. Even so, the direction of 

adjusted results was the same as would be expected if the role model group enhanced 

the effect of the intervention on practice. On balance, it appears that inclusion of the 

role model group served to improve the effects of the intervention on insecticide-

related practice. 



 
 

CHAPTER V 

 

CONCLUSIONS, DISCUSSIONS AND RECOMMENDATIONS 

 

The aims of this quasi-experimental study with control group were to 

demonstrate the effects of Insecticides Application Models Program (IAMP) on the 

insecticides usage by measuring safety behaviors (personal protective equipments 

practical in insecticides use) and the health risks from insecticides exposure 

(insecticides-related symptoms and unsafe serum cholinesterase level (SChE) 

prevalences), To develop and implement a multi-component intervention program to 

improve insecticide-related knowledge, attitude, and practice scores and to reduce 

unsafe serum cholinesterase (SChE) prevalence and insecticide-related symptom 

prevalences in Shogun orange farmers in Khao-phanom District Krabi Province, to test 

intervention effects in a quasi-experimental study in which outcomes were measured at 

baseline, and at 2nd and 5th months post-intervention, to assess the possible benefit of 

"role model group" (one part in the intervention program) on practice scores, and to 

assess relationships among knowledge, attitude, and practice in insecticides use before 

and after the intervention program among Shogun orange farmers in Khao-phanom 

District, Krabi Province, Thailand. This chapter would display in summarize and 

discussion part. The discussion would clarify the reason of findings as well as 

compared and contrast between others study. 

 

5.1 Summary of research findings and discussion 
 

  At baseline before the intervention program, the researcher had tested the 

difference between the intervention and control group in independent variables 

(general characteristic, durations of work, duration of insecticides practice and health 

status) with cut off point for the difference inclusion at p<0.1 was appropriated than 

p<0.05 because the researcher need to differentiated between both groups as much as 

possible for clarity confounding factors before tested the effects of the intervention 

program with adjusted model (adjusted for confounding factors). The results given 3 

difference variables as confounding factors: having diseases that farmers in the 
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intervention group having diseases by doctor diagnosis more than farmers in the 

control group were 9 and 2, respectively with p=0.010, used mosquito coils that the 

intervention group more users than the control (p=0.022), and pesticides household 

spray using that more users in the intervention group than the control (p<0.004), no 

other baseline characteristic differed significantly between the study groups such as 

similarly in sex of farmers, almost of them came from Northeast region (87.0%), 

almost all farmers in intervention group and control groups had never been trained 

(87%) and had the same work characteristics; the amount of sprayer were similar in 

both groups, insecticides application ; 86% usually used insecticides that were similar 

in both groups and also in herbicides and fungicides used, so no adjustment was made 

for these other characteristics. For situations of difference in 3 baseline characteristics, 

the intervention groups had different higher than the control it might be that: in the 

term of having diseases by doctor diagnosed, the intervention group (Sri-jarern site A 

in Khaodin Sub-district was located near by the central of District than the control 

(Site B, Nakhao Sub-district) and Sri-jarern Site A farm was set up before farm Site B 

(Site A started in 1991, Site B started in 1998), so farmers in the intervention group 

had more chance, frequencies and easier to came to the hospital and clinical in the city 

for doctor visited when got sick than the control that they had only went to the public 

health center when got sick cause of a long distant to the city. In others difference 

between study groups; higher used mosquito coils and pesticides household spray that 

greater in the intervention it might be from the location environment of farm Site A 

around with the forest than Site B and its water sided a Khaodin canal, these can be 

reasons for more mosquitoes and more used in mosquito coils and pesticides 

household spray in the intervention group.  
 

 Baseline levels of dependent variables were also compared between the 

intervention and control groups at baseline. Among these variables, mean knowledge 

score and mean practice score were both significantly higher in the control group at 

baseline. For three reasons, however, it is highly unlikely that these baseline 

differences would have had any important effect on the results of the analysis of the 

intervention effect for these two scores. First, absolute mean baseline knowledge and 

attitude scores differed by less than 10% between groups. Second, the analysis of 
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intervention effects compares baseline-to-follow-up differences in the groups’ scores, 

not the baseline scores themselves. Third, in both unadjusted and adjusted models, the 

intervention was associated with substantial and highly significant increases in both 

knowledge and attitude scores (p<0.001 for both scores at both follow-up times). 

 The other dependent variables (practice score, serum cholinesterase level, and 

symptom prevalence) did not differ significantly between the intervention and control 

groups at baseline. Thus, any baseline differences would not have affected the 

observed intervention effects for these variables. The absence of appreciable baseline 

differences in these variables was consistent with the fact that both study farms had a 

single owner, and cultivation practices and pesticide usage were similar at both 

intervention and control group. In the study area, Shogun oranges are grown, and 

agricultural pesticides are used constantly throughout the year-there are no distinct 

cultivation cycles as in rice farming. 
 

 The intervention had effected at 2 months and 5 months after the end of the 

intervention program in improved safety insecticides used (increased knowledge, 

attitude and practice in insecticides use) with led to reduced insecticides related 

symptoms and unsafe serum cholinesterase level in the intervention group when 

compared with the control. The intervention group after received Insecticide 

Application Models Program (IAMP) based on observational learning from modeling 

in Social Cognitive Theory, 10 role models (one part of intervention program) were 

selected from voted by all subjects in the intervention group as observed media 

models for influenced safety behaviors was such the first intervention in Thailand that 

a role model group drawn from subjects' known and respected peers is more effective 

than a model group composed of health volunteers from outside the community; 

health volunteers came from public health workers tried to select or chosen them by 

their decisions that they were good enough, had a time working together, high 

knowledge in health or anything else, they had work together for a long times but did 

not success in public health problems solving specified in insecticides exposure 

reduction as they expected consistent with the study in Phrom Phiram District 

Phitsanulok Province agriculturists studied the appropriate method of leftover 

insecticides’ toxin in agriculturists reduction and protection by health volunteer 
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examination by used reactive paper, knowledge, attitude and practice in insecticide 

use, this was not succeed because it was not routine method and health volunteer had 

limited of time (Phisanulok Provincial Health office, 1994) such the studied the 

appropriate basic health processing style about insecticides toxic reduction at Non 

Sung District Nakhonratchasima Province tested with reactive paper by public health 

workers and health volunteers, the activities had to stop cannot run continuously 

caused of health workers were moved from the community (Nakhonratchasima 

Provincial health Office, 1994). But in this study the role models came from their 

selection, they perceived the role models as similar to themselves, living together, had 

good relationship and well-recognized that more value for influenced behaviors 

changed by role models presented than before; health volunteers. 
 

 Effectiveness of an Insecticide Application Models Program in knowledge, 

attitude and practice in insecticide use, insecticide related symptoms and unsafe serum 

cholinesterase level: the intervention effected by increased knowledge, attitude and 

practice in insecticide use score and higher than the control group both at follow-up 1 

and 2, minimized insecticide-related symptoms and led to unsafe serum cholinesterase 

level reduction as the all results shown in Chapter 4 consistent with a randomized 

control trial in Wisconsin farmers tested the effects of a small group education 

intervention with 6 months follow-up used cognitive behavioral strategic and found 

that intervention had effected on safety behaviors and symptoms (Melissa J, Perry, 

2003), and consistent with Phataraphon M. (2012) studied the effects of pesticide risk 

reduction program in adults rice farmers in improving knowledge, attitude, and 

practice based on Cognitive Social Psychological Model, found that these modeled 

intervention concept had beneficial effects in knowledge, attitude, and practice 

improvement; wearing plastic gloves during mixing, washing hands immediately after 

mixing, made the farmers to wear hat, use mask, wear goggles, wear boots and wear 

plastic gloves during pesticides application on the other hand the relationship among 

knowledge, attitude and practice were not assessed in this study. Besides the results of 

increased knowledge, attitude, and practice scores the researcher found the strongly 

positive relationship between attitude with practice but did not saw the relationship in 

knowledge with practice when compared with the control (Table 4.30) it supported 
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that the increased of attitude in farmers it related to increased the practice (practice 

was more closely related to attitude than to knowledge), the role models in the 

intervention program had effected to increased safety insecticide attitude in farmers as 

observers then lead to increased safety practice insecticide used and results of 

behaviors changed in table 4.31 and4.32 supported that the role models had benefited 

for safety behaviors of farmers changed in reasonable.   
 

In addition to effectiveness of the intervention program in increased safety 

insecticides practice and led to minimized insecticides exposure in reasonable of 

unsafe serum cholinesterase level reduction but able limited to decreased only some 

displayed in digestive symptom (see adjusted model in Table 4.26), it had been that 

the reduction of serum cholinesterase level was unsafe level more farmers were still in 

risky level not normal so that can be able to displayed other insecticides related 

symptoms but that not mean it not likely successes due to Shogun orange plantation 

had more insecticides application every 7 days though out a year due to more insect 

pests and its need 9 months of time from flower to orange fruit with products all of 

the year and no distinct cultivation cycle so even though farmers having good 

knowledge, attitude and practice in insecticides use it’s not enough to reduce hazard 

from most recent insecticides exposure; suggestion: it should have negotiations with 

the owners such as supported appropriated PPE for employer, have an activity time 

line for insecticides application and crops cultivation that consistent with the study of 

risk reduction of paraquat exposure in Thai maize farmers in Nan province (Denpong 

W., 2010) which based on principle of risk communication model, even though 

farmers had increased knowledge, attitude, and practice in herbicides used with 

personal protective equipments they also had paraquat poisoning toxic symptoms.  
 

And consistent with a randomized controlled study of Melissa J. Perry et al 

(2003) in Wisconsin dairy farmers certified to apply pesticides to field crops found 

that this educational intervention successfully increased protective equipment use. 

However, the intervention did not have a significant impacted in reducing the amount 

of self-reported dermal pesticide exposure during the most recent application reported 

by applicators, more intensive programs are needed to achieve greater reductions in 

personal pesticide exposure. Consistently with a review paper of effectiveness of the 
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interventions to reduce pesticide overexposure and poisonings in worker populations, 

Matthew C. Keifer (2000) he used the Cochrane Collaboration search strategy to 

search the following databases for articles and found that reviewed studies showed 

that PPE was effective in reducing exposure and no controlled studies were found that 

addressed reducing pesticide poisonings. He concluded and suggested that use of 

personal protective equipment, and biological monitoring reduced pesticide exposure 

under controlled conditions, and cholinesterase monitoring can identify workers with 

a higher risk of overexposure. Most techniques were not tested in actual worksite 

programs. Interventions should be examined for their ability to reduce pesticide 

overexposure in actual working populations. These should be more studies in 

exposure routes and which was the better in self-report symptoms to digest toxic 

symptoms actually.     
 

Another reason for few toxic insecticide-related symptoms reductions; in this 

study researcher had categorized in to 5 groups of symptoms organ; neuromuscular, 

respiratory, digestive, eyes, and skin that in each system organ composed of more 

than one symptoms that mean even though it had reduced more symptoms but if it 

only one or two symptoms displayed in its system organ so the model in the analysis 

still being had symptom by organ. Suggestion that in next study in term of analysis 

should be assess in each symptom compare with symptoms by organ. Other point that 

the intervention program had strong effected on reduce unsafe serum cholinesterase 

but not on reduced insecticides related symptoms, it had been that even though the 

intervention effected on reduced serum cholinesterase level in Shogun orange farmers 

but it only unsafe level reduction almost of them still having risky level of serum 

cholinesterase that why they still having insecticides related symptoms. It should to 

assess in each symptom to specify in which symptom that has effects when apply this 

program or others, beneficially. 
 

In this study focus on reduced in insecticides exposure, in further study for the 

best of knowledge, should focus on the way that reduce using insecticides with has 

the participation in both of owner and employee, comparison and evaluation of 

reducing insecticides, increasing productivity, higher income, cost effectiveness while 

minimizing environment contamination and health hazards.  
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My main assumption in intervention succeed was in multi-disciplinary 

approach this easily convinced education tools (2 days knowledge course and 2 days 

training course), in Insecticide application Models Program intervention (IAMP) 

incorporated several components, including didactic instruction, practical 

demonstrations, use of a fluorescent tracer, and provision of continuing guidance 

regarding proper insecticide use via a specially trained role model group within the 

overall intervention group modified for influencing behavior and emphasizes the 

safety messages about preventing insecticides exposure, seeing clear pictures of 

insecticides contamination, mimicked insecticide on skin, cloths, and surfaces from 

fluorescent tracer manual, and increase the priority of doing during insecticides 

application to minimize further contamination with quick demonstrations in field 

applications. This field application revealed how farmer’s equipments, skin and 

clothing contaminated and given them a proper step for decontaminated while 

observed the difference between using personal protective equipment (PPE) and did 

not. And observed media role models determines what behaviors a farmer is able to 

observe and it imitated most frequently when observers perceive the role models as 

similar to themselves that influencing safety behavior changed, valued of insecticides 

exposure reduction. Furthermore, this study was consisted of variety skill in 

researcher and assistants such as public health workers, nurses, psychologist, teacher, 

and agriculture officer that beneficial in brain storm and share experience for the best 

of knowledge in this program.           

 

5.2 Limitations  
 

 5.2.1 As mentioned above, the intervention incorporated several components, 

including didactic instruction, practical demonstrations, use of a fluorescent tracer, 

and provision of continuing guidance regarding proper insecticide use via a specially 

trained model group within the overall intervention group. The study design did not 

enable comparative testing of the specific contributions of these components to the 

overall effects of the intervention. It would be desirable to address this topic in future 

research. 
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5.2.2 This intervention program can applied in other study and other kinds of 

plantation in Thailand and elsewhere for reduce insecticide exposure, otherwise it 

should not be difference about farm size and qualities of plantation and difference in 

insecticides applications while study. 
 

 5.2.3 Biomarker (reactive paper finger blood test: crudity and limited of 

detectable after contacted with insecticides after 7 days) it does not reflect exposure to 

all insecticides can measures only to cholinesterase inhibiting insecticides: 

organophosphates (OPs) and carbamates (CMs) in serum. Otherwise, in this study 

most insecticide class that Shogun orange farmers usually used was carbamates; 

Methomyl.  
 

 5.2.4 Self-reported symptoms, 30 symptoms asked in this study were occurred 

within 24 hours after applied insecticides, and not over 4 hours after applied 

insecticides for symptom occurred shortly after used insecticides question (Extension 

Toxicology Network, 1993). These self-report symptoms in this study adapted from 

previous study and it might not be surely that can accurate the display insecticide-

related symptoms actually. 
 

 5.2.5 Appropriated personal protective equipment in this study was 

suboptimal, it better than no used or inappropriate personal protective equipment but 

not the best in insecticide exposure prevention with full gear of personal protective 

equipment cause of time, comfortable, climate, and characteristic in agriculture 

plantation especially for Thailand climates.     

 

5.3 Recommendations  

  The role models implementation in this program should be similarly with the 

population such as domicile, workplace, community, work characteristics-working 

together (easy to observed behaviors), staff, and should be known with well-

recognized when applied in other study. 
 

 The intervention in this study was targeted specifically toward reducing 

insecticide exposure. Farmers in the study area and elsewhere use a wide variety of 

pesticides in addition to insecticides. It is quite conceivable that broader interventions, 
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intended to reduce exposure to both insecticides and other pesticides, might be 

associated with larger benefits than were observed in this study. Such broader 

interventions should be implemented and evaluated in further research. Finally, the 

ultimate goal of pesticide-related agricultural interventions is to improve farmers' 

health and quality of life. Assessing such long-term goals was beyond the scope of the 

present study. Hopefully, it will be possible to conduct long-term research in the 

future, in which the effectiveness of interventions in achieving these goals can be 

assessed.  
 

The researcher would like to recommend that the Insecticides Application 

Models Program intervention with multi-disciplinary approach for occupational 

authorities should consider for insecticide applicators and farmers in both of 

insecticide exposure and insecticide use reduction studies and policies. 
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Appendix A 
 Questionnaire [preliminary] for Research 

Health Effects of Insecticide Use in Shogun orange farmers, Krabi 

Province 2012 

Explanation 

1. This questionnaire is created to: 

1.1 Study general information and health-related data of Shogun 

orange farmers in Krabi Province 

1.2 Study working data of Shogun orange farmers in Krabi 

Province 

1.3 Study knowledge in insecticide practice of Shogun orange 

farmers in Krabi Province 

1.4 Study attitude in insecticide practice of Shogun orange farmers 

in Krabi Province 

1.5 Study insecticide practice of Shogun orange farmers in Krabi 

Province 

1.6 Study factors relating to insecticide practice of Shogun orange 

farmers in Krabi Province 

2. This questionnaire is divided into 4 parts: 

Part 1 General information and health-related data of Shogun orange 

farmers 

Part 2 Knowledge in insecticide practice of Shogun orange farmers 

Part 3 Attitude in insecticide practice of Shogun orange farmers 

Part 4 Practice in insecticide use of Shogun orange farmers 

3. All information obtained by means of this questionnaire will be kept 

confidential and used for the purpose of study only.  You are requested 

to answer all questions as they apply to you. 

 

Thank You for Your Kind Corporation 

Mr. Paisit Boonyakawee 

Ph.D. student in Public Health 

College of Public Health Sciences, Chulalongkorn University 
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Part 1 General Information of Shogun orange farmers 

Explanation: Put / check  in  or fill in the blank for the following questions 

as they apply to you. 

 

QUESTIONS CODE 

Name: __________ Surname: ________________ 

Address: _____ Moo ___ Tambon ________________ 

_______________District, Krabi Province 

 NO 

My domicile was   1) Northern               2) Central 

                               3) Northeast              4) Southern 

 DOMI 

1  Age ___ years old  AGE 

2  Gender          1) Male                     2) Female  SEX 

3 Education (Check only one item.) 

 1) No formal education 

 2) Had education, but not above Pratom Grade 4 

 3) Pratom Grade 5 or 6 

 4) Matayom 1-3 or Matayom Seuksa 1-3 

 5) Matayom 4-6 or Matayom Seuksa 4-5 

 6) Certificate/Diploma 

 7) Bachelor Degree and above 

 

 

 

 

 

 

 

 

 

EDU1 

EDU2 

EDU3 

EDU4 

EDU5 

EDU6 

EDU7 

4 Have you ever smoked cigarettes?  (Count both hand-

rolled and store-bought cigarettes.) 

  Yes               No 

 SMOK1 

5 If yes, about how old were you when you started smoking 

cigarettes?__________ years old 
 SMOK2 

6 If yes, do you smoke cigarettes at present? 

  Yes               No 

 SMOK3 

7 If you have ever smoked cigarettes, but do not smoke at 

present, about how old were you when you stopped 

smoking?  ____________ years old 

 SMOK4 

8 If you have ever smoked cigarettes, about how many 

cigarettes have you smoked per day, on average? 

 ____________ cigarettes/day 

 SMOK5 
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QUESTIONS CODE 

9 During the past 12 months, how often did you drink any 

kind of alcoholic beverage (including beer, wine, and 

whiskey)?  Check only one. 

 1) Less than one time per month (including never) 

 2 )1-3 times per month 

 3) About one time per week 

 4) 2-4 times per week 

 5) Almost every day or every day 

 

 

DRINK1 

 

10 On days when you drank an alcoholic beverage, about 

how many drinks did you have, on average?  (One drink is 

one beer, one glass of wine, or one shot of whiskey.)  Check 

only one. 

 1) Did not drink at all 

 2) 1 or 2 drinks 

 3) 3 – 4 drinks 

 4) 5 drinks or more 

 

 

DRINK2 

 

11 Have you ever been received a SchE level screening test 

by the Public Health Officers? 

  Yes               No 

 

 

SCHE1 

 

12 If yes, what the result of your tested? 

  Normal [orange color] 

  Safe [yellow color]            

  Risky [green color] 

  Unsafe [green-blue color]           

  Forgot it  

 

 

SCHE2 

 

13 Today, your SchE level is 

  Normal [orange color] 

  Safe [yellow color]            

  Risky [green color] 

  Unsafe [green-blue color]           

 

 

SCHE3 
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QUESTIONS CODE 

14 Have you ever been diagnosed by doctors in this: 

(Can check more than 1) 

 1) None 

 2) Cancer 

 3) Heart disease 

 4) Diabetes 

 5) Hypertension 

 6) Asthma 

 7) Tuberculosis  

 8) Rheumatoid Arthritis 

 9) Skin diseases 

 10) others: ____________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIS1 

DIS2 

DIS3 

DIS4 

DIS5 

DIS6 

DIS7 

DIS8 

DIS9 

DIS10 

15  Present working characteristic: 

(Can check more than 1) 

 1) Cultivate crops by yourself 

 2) Hire other person(s) to cultivate crops 

 3) Employee in agricultural sector 

 

 

 

 

 

 

 

CAL1 

CAL2 

CAL3 

16  What are you growing other than Shogun orange: 

(Can check more than 1) 

 1) Paddy field which is ___________________________ 

 2) Farm which is ________________________________ 

 3) Plantation which is ____________________________ 

 4) Oil Palm 

 5) Para Rubber 

 6) None 

 

 

 

 

 

 

 

 

 

 

OCC1 

OCC2 

OCC3 

OCC4 

OCC5 

OCC6 

17  You have done agriculture for ___ years  LONG 
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QUESTIONS CODE 

18  How do you have contact with insecticides: 

(Can check more than 1) 

 1) Do not use insecticide 

 2) Sprayer 

 3) Mixer 

 4) Do not spray/ mix/scatter  but do go into insecticide 

using area 

 

 

 

 

 

 

 

 

 

RISK1 

RISK2 

RISK3 

RISK4 

 

19 You have been using insecticide for ___ years  USE1 

20 Have you ever been trained in application of 

insecticides by the government agency such as Ministry 

of agriculture, Ministry of public health? 

  Yes               No 

 

 

 

 

 

USE2 

21 If yes, how long you have been trained? 

____________ years 
 USE3 

22 Pesticides class that you usually used in your cultivate 

(Can check more than 1)  

 1) insecticides 

 2) herbicides 

 3) fungicides 

 4) rodenticides 

 5) none 

 

 

 

 

 

 

 

 

 

CLASS1 

CLASS2 

CLASS3 

CLASS4 

CLASS5 

23 How often do you use insecticide a year: Check only 

one 

 1) 1-3 times 

 2) 4-6 times  

 3) 7-9 times 

 4) 10-12 times 

 5) 13-15 times 

 6) more than 15 times 

 

 

 

 

 

 

  

YEAR 

24 How many cc. do you spray insecticide each time, on 

average? 

Dissolve in water _____ cc. per rai 

 MIX 
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QUESTIONS CODE 

25 Type of insecticides that you used? (can check more 

than one): 

 1) Powder 

 2)  liquid 

 3)  Others __________________________ 

 

 

   

 

 

  

 

TYPE1 

TYPE2 

TYPE3 

26 When do you usually spray insecticide? (check only 

one): 

 1) Before 8am 

 2)  8am – 12pm 

 3)  12pm – 4pm 

 4)  After 4pm 

 

 

TIME 

27 In one days, on average you spray insecticides about 

(check only one): 

 1) None 

 2)  less than 2 hours 

 3)  2 – 4 hours 

 4)  More than 4 hours 

 

 

HOUR 

28 The insecticides concentration that you mixed or 

applied was usually _____ (check only one): 

 1) None 

 2)  As label recommend 

 3)  Less than label recommend  

 4)  More than  label recommend 

 

 

LABE 
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QUESTIONS CODE 

29  Have you ever been in this following situation while 

and/or after spraying insecticide: 

(Can check more than 1) 

 1) Headache 

 - During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 2) Twitching muscle 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 3) Blurred or dim vision 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 4) Trembling 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 5) Been soaked with sweat 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 6) Weakness / lack of energy 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 7) Saliva comes down  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 
- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes     d      Yes               No 

- When not using          Yes               No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HEAD1 

HEAD2 

HEAD3 

HEAD4 

TWIT1 

TWIT2 

TWIT3 

TWIT4 

DIM1 

DIM2 

DIM3 

DIM4 

TREM1 

TREM2 

TREM3 

TREM4 

SOAK1 

SOAK2 

SOAK3 

SOAK4 

WEAK1 

WEAK2 

WEAK3 

WEAK4 

SAL1 

SAL2 

SAL3 

SAL4 

DIAR1 

DIAR2 

DIAR3 

DIAR4 
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QUESTIONS CODE 

 8) Muscle cramps 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 9) Staggering gait 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 10) Dizziness  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 11) Urinating 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 12) Slow heart beat 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 13) Numbness in arms or legs 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 14) Difficult breathing  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MUS1 

MUS2 

MUS3 

MUS4 

 STAG1 

STAG2 

STAG3 

STAG4 

DIZ1 

DIZ2 

DIZ3 

DIZ4 

URI1 

URI2 

URI3 

URI4 

HEART1 

HEART2 

HEART3 

HEART4 

NUMB1 

NUMB2 

NUMB3 

NUMB4 

BREA1 

BREA2 

BREA3 

BREA4 
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QUESTIONS CODE 

 15) Runny nose 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 16) Wheezing 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 17) Dry/sore throat  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 18) Cough 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 19) Chest pain 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 20) Numbness of tongue 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 21) Feel nauseous or vomiting 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOSE1 

NOSE2 

NOSE3 

NOSE4 

WHEZ1 

WHEZ2 

WHEZ3 

WHEZ4 

THRO1 

THRO2 

THRO3 

THRO4 

COUG1 

COUG2 

COUG3 

COUG4 

CHES1 

CHES2 

CHES3 

CHES4 

TONG1 

TONG2 

TONG3 

TONG4 

VOM1 

VOM2 

VOM3 

VOM4 
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QUESTIONS CODE 

 22) Diarrhea  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No  

 23) Stomach ache  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 24) Itchy/scratchy eye, eye irritation, tear come down 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 25) Rash/itchy skin 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIAR1 

DIAR2 

DIAR3 

DIAR4 

STOM1 

STOM2 

STOM3 

STOM4 

EYE1 

EYE2 

EYE3 

EYE4 

RASH1 

RASH2 

RASH3 

RASH4 

30 The latest time you used or contacted insecticide was 

________ days ago. 
 DAY 

31 Do you usually apply chemical fertilizer, herbicides in 

cultivating crops? 

  Yes               No  

 

 

FER 

32 In your house have you used Mosquito Coils?  

  Yes               No 

 MOS 

33 In your house you used Household Pesticide Spray? 

  Yes               No 

 

 

 

HOMSPRAY 

 



210 
 

 

Part 2 Knowledge in Insecticide Practice of Agriculturists 

Explanation: Put / check  in  or fill in the blank for the following questions 

as they apply to you.  Check only one choice in each question. 

 

QUESTIONS CODE 

1  We can get insecticide exposure via which route? 

 1) Oral 

 2) Dermal 

 3) Breathing 

 4) All are correct. 

 5) Don’t know 

 KNO1 

2  We can get insecticide exposure most easily in what 

kind of weather? 

 1) Humid 

 2) Hot  

 3) Cold 

 4) Fine weather 

 5) Variable climate 

 KNO2 

3  Who had opportunity to get insecticide poisoning? 

 1) Animals; birds, cows, etc. 

 2) Infant 

 3) farmers applying  insecticides 

 4) people who eat fruits, vegetable,  meat 

 5) All are correct 

 KNO3 

4  Where should you keep insecticides? 

 1) In specific and safe place 

 2) In a drug cabinet 

 3) In a basement 

 4) In a kitchen 

 5) Wherever it can be accessed conveniently 

 KNO4 
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QUESTIONS CODE 

5  The more quantity of insecticide is used, 

 1) the more pests are killed 

 2) the more quantity of insecticide a user gets 

 3) the less cost agriculturists have to pay 

 4) the more productive the farm is 

 5) the more income agriculturists earn 

 KNO5 

6  How should you treat a insecticide package after 

finishing? 

 1) Burn 

 2) Leave in the field 

 3) Wash and reuse as a glass or dish 

 4) Bury somewhere far away from a river and/or canal 

 5) Sell for second-hand use 

 KNO6 

7  How should you protect yourself from insecticide? 

 1) Cover mouth and nose with a thin cloth 

 2) Wear a face cover, a long-sleeve shirt and trousers 

 3) Wear a mask, long gloves, a long-sleeve shirt and 

trousers 

 4) Stay upwind of the spray 

 5) Just wear a mask 

 KNO7 

8  What is the right instruction for insecticide practice? 

 1) Neighbor’s advice 

 2) Direction on a label 

 3) Shopkeeper’s advice 

 4) Up to individual experience and skill  

 5) Same technique for all brands 

 KNO8 

9  How can you tell that a insecticide is very dangerous? 

 1) Strong odor 

 2) Dark color 

 3) Skull and crossbones symbol 

 4) No FAO Thailand  sign guaranteed by the Food and 

Drug Administration 

 5) Expensive 

 KNO9 
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QUESTIONS CODE 

10  What is the best and easiest way to check for the 

insecticide left over in your body? 

 1) Brain checking 

 2) Blood examination 

 3) Stool examination 

 4) Clothes examination 

 4) EKG test 

 KNO10 

11  What is the correct reason for choosing insecticides to 

use? 

 1) Buy according to neighbor’s advice 

 2) Buy according to government agriculture official’s 

advice 

 3) Buy according to vendor’s advice 

 4) Buy according to  advertisement 

 5) Buy according to sales representative’s advice 

 KNO11 

12  Which is the correct method to mix insecticide: 

 1) Pour insecticide for an amount estimated by sight 

 2) Stir insecticide by hand 

 3) Wear rubber gloves and stir insecticide using a stick 

 4) Pour insecticide into a container and shake well 

 5) Prefer high concentration 

 KNO12 

13 Persons who have ever had insecticide poisoning will 

be immunized and will not have poisoning again. 

 1) Yes 

 2) No 

 KNO13 

14 Using more than one type of insecticide while applying 

is more risky than using only one type.   
 1) Yes 

 2) No 

 KNO14 

15 Taking some drugs such Dimenhydrinate, 

Paracetamol before and after mixing or applying can 

prevent or reduce insecticide poisoning. 

 1) Yes 

 2) No 

 KNO15 
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Part 3 Attitude in Insecticide Practice of Agriculturists 

Explanation: Put / check  in  for the following questions as they apply to 

you.  Check only one choice for each question. 

 

QUESTIONS 
Strongly 

Agree 
Agree 

Don’t 

Know 
Disagree 

Strongly 

Disagree 
CODE 

1 The more expensive, the 

better quality the insecticide 

is. 

      ATT1 

2 It is necessary to use 

insecticide every time you 

grow crops. 

      ATT2 

3 A insecticide consisting of 

many compounds is of good 

quality. 

      ATT3 

4 Spraying tank can be 

washed in a river/canal 

without any harm to other 

animals. 

      ATT4 

5 Insecticide will only affect 

to insects.  

      ATT5 

6 Your health are strongly 

enough that can protect 

yourself  from  harmful 

      ATT6 

7 You should stand 

windward while spraying. 

      ATT7 

8 All agriculturists should 

have a medical check-up for 

insecticide left over at least 

once a year. 

      ATT8 

9 Smoking while spraying 

nothing to do with the 

insecticide left over in the 

body. 

      ATT9 
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QUESTIONS 
Strongly 

Agree 
Agree 

Don’t 

Know 
Disagree 

Strongly 

Disagree 
CODE 

10 You can smoke, drink 

water or eat food while 

mixing or applying 

insecticides. 

      ATT10 

11 Herbal insecticide usage 

is complicated and useless 

      ATT11 

12 Although you have good 

health, you would have 

insecticide poisoning after 

you exposed to insecticide. 

      ATT12 

13You must stop spraying 

immediately it is windy. 

      ATT13 

14 While mixing or spraying 

insecticide in a few times or 

few dosage not necessary to 

wear PPE 

      ATT14 

15 After applied insecticide 

only change your clothes is 

enough not necessary to take 

a bath 

      ATT15 

16  Insecticide poisoning can 

be prevent and reduce 

      ATT16 

17 More contact in a long 

time with insecticide even 

though few dosage  more 

dangerous to your health 

      ATT17 

18 Some chemical 

insecticides not harmed to 

your health  

      ATT18 

19 Mixed more insecticides 

together can reduced times 

and health effected 

      ATT19 

20While using insecticides 

with using PPE is not 

comfortable to works 

      ATT20 
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QUESTIONS 
Strongly 

Agree 
Agree 

Don’t 

Know 
Disagree 

Strongly 

Disagree 
CODE 

21Even though PPE is 

expensive and rarify but  it’s  

necessary and worthwhile  

      ATT21 

22Take a bath suddenly after 

applied insecticide can 

reduce effected from 

insecticides 

      ATT22 

23 Separate laundry a sweat 

clothes from others is 

costliness  

 

 

 

     ATT23 

24 Farmer who had ever 

been allergy will have 

immunity 

      ATT24 

25 When having only mild 

symptoms it can disappear  

itself not necessary to see a 

doctor 

 

 

 

 

     ATT25 

26 Insecticides can cause 

cancers 

      ATT26 
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Part 4 Practice in Insecticide use of Agriculturists 

Explanation: Put / check  in  for the following questions as they apply to 

you.  Check only one choice for each question. 

 

Practice 
Every-

time 
Often 

Some- 

times 
Rarely Never CODE 

1 You buy insecticide 

following a neighbor’s 

advice. 

      PRAC1 

2 You buy insecticide 

from a shop in the market. 

      PRAC2 

3 You used insecticides 

having  clearly instruction 

for usage. 

      PRAC3 

4 You read the instruction 

before spraying 

insecticide. 

      PRAC4 

5 You use a spoon to 

measure insecticide when 

dissolve it. 

      PRAC5 

6 You dissolve insecticide 

at home before going to 

spray in the field. 

      PRAC6 

7 You use higher 

concentration of 

insecticide than that 

specified on the label. 

      PRAC7 

8 You dissolve many 

kinds of insecticide 

together when mixing. 

      PRAC8 

9 You smell insecticide in 

its container, just to prove 

it. 

 

 

     PRAC9 

10 You have to spray 

insecticide all day. 

      PRAC10 
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Practice 
Every-

time 
Often 

Some- 

times 
Rarely Never CODE 

11 When a nozzle is 

clogged up, blow it with 

your mouth. 

      PRAC11 

12 You wear a long-

sleeve shirt, trousers, 

boots and a mask while 

spraying. 

      PRAC12 

13 You spray both upwind 

and downwind. 

      PRAC13 

14 You stop spraying to 

smoke or drink water 

from time to time. 

      PRAC14 

15 When you stop 

spraying for a meal, you 

wash your hands with 

water and soap. 

      PRAC15 

16 You stop spraying 

when it is windy. 

      PRAC16 

17 You continue spraying 

although your clothes are 

soaking from insecticide. 

      PRAC17 

18 You spray spreading 

over a large area. 

      PRAC18 

19 You clean the sprayer 

after finishing. 

      PRAC19 

20 You discard unused 

insecticide by pouring it 

out on the ground or in the 

water. 

      PRAC20 

21 You take a shower 

immediately after finish 

spraying. 

      PRAC21 

22 You wash the clothes 

you wear for spraying 

together with other 

clothes. 

      PRAC22 
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Practice 
Every-

time 
Often 

Some- 

times 
Rarely Never CODE 

23 You keep the left-over 

insecticide in your house. 

      PRAC23 

24 You harvest the plants 

less than 15 days after 

they were last sprayed. 

      PRAC24 

25 You check the spray 

tank before using. 

      PRAC25 

26 You clean insecticide 

packages before throwing 

them away. 

      PRAC26 

27 You wear glove when 

mixing 

      PRAC27 

28 You wear long shirt 

and pants when applied 

insecticides  

      PRAC28 

29 You wear a mask when 

applied insecticides 

      PRAC29 

30 You wear a rubber 

napkin when applied 

insecticides 

      PRAC30 

31 You wear a bonnet or 

hat when applied 

insecticides 

      PRAC31 

32 You wear a boot when 

applied insecticides 

      PRAC32 

33 You wear full PPE 

when applied insecticides 

      PRAC33 

34 A years ago you had 

spray   herbicide in the 

fields? 

  Yes               No 

      PRAC34 

 

Thank you for your kind attention  

 

 



 

 

Appendix B  
Questionnaire for Research [intervention group] 

Health Effects of Insecticide Use in Shogun orange farmers, Khao-phanom 

District Krabi Province 2012 

Explanation 

1. This questionnaire is created to: 

1.1 Study general information and health-related data of Shogun orange 

farmers in Krabi Province 

1.2 Study working data of Shogun orange farmers in Krabi Province 

1.3 Study knowledge in insecticide practice of Shogun orange farmers in 

Krabi Province 

1.4 Study attitude in insecticide practice of Shogun orange farmers in 

Krabi Province 

1.5 Study insecticide practice of Shogun orange farmers in Krabi Province 

1.6 Study factors relating to insecticide practice of Shogun orange farmers 

in Krabi Province 

2. This questionnaire is divided into 4 parts: 

Part 1 General information and health-related data of Shogun orange farmers 

Part 2 Knowledge in insecticide practice of Shogun orange farmers 

Part 3 Attitude in insecticide practice of Shogun orange farmers 

Part 4 Practice in insecticide use of Shogun orange farmers 

Part 5 Characteristic of farmers in Shogun orange farm 

3. All information obtained by means of this questionnaire will be kept 

confidential and used for the purpose of study only.  You are requested to 

answer all questions as they apply to you. 

 

 

Thank You for Your Kind Corporation 

Mr. Paisit Boonyakawee 

Ph.D. student in Public Health 

College of Public Health Sciences, Chulalongkorn University 
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Part 1 General Information of Shogun orange farmers 

Explanation: Put / check  in  or fill in the blank for the following questions as they 

apply to you. 

 

QUESTIONS CODE 

Name: __________ Surname: ________________ 

Address: _____ Moo ___ Tambon ________________ 

Khao-phanom District, Krabi Province 

 NO 

My domicile was   1) Northern               2) Central 

                               3) Northeast              4) Southern 

 DOMI 

1  Age ___ years old  AGE 

2  Gender    1) Male                     2) Female  SEX 

3 Education (Check only one item.) 

 1) No formal education 

 2) Had education, but not above Pratom Grade 4 

 3) Pratom Grade 5 or 6 

 4) Matayom 1-3 or Matayom Seuksa 1-3 

 5) Matayom 4-6 or Matayom Seuksa 4-5 

 6) Certificate/Diploma 

 7) Bachelor Degree and above 

 

 

 

 

 

 

 

 

 

EDU1 

EDU2 

EDU3 

EDU4 

EDU5 

EDU6 

EDU7 

4 Have you ever smoked cigarettes?  (Count both hand-

rolled and store-bought cigarettes.) 

  Yes               No 

 SMOK1 

5 If yes, about how old were you when you started smoking 

cigarettes?__________ years old 
 SMOK2 

6 If yes, do you smoke cigarettes at present? 

  Yes               No 

 SMOK3 

7 If you have ever smoked cigarettes, but do not smoke at 

present, about how old were you when you stopped 

smoking?  ____________ years old 

 SMOK4 

8 If you have ever smoked cigarettes, about how many 

cigarettes have you smoked per day, on average? 

 ____________ cigarettes/day 

 SMOK5 
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QUESTIONS CODE 

9 During the past 12 months, how often did you drink any 

kind of alcoholic beverage (including beer, wine, and 

whiskey)?  Check only one. 

 1) Less than one time per month (including never) 

 2 )1-3 times per month 

 3) About one time per week 

 4) 2-4 times per week 

 5) Almost every day or every day 

 

 

DRINK1 

 

10 On days when you drank an alcoholic beverage, about 

how many drinks did you have, on average?  (One drink is 

one beer, one glass of wine, or one shot of whiskey.)  Check 

only one. 

 1) Did not drink at all 

 2) 1 or 2 drinks 

 3) 3 – 4 drinks 

 4) 5 drinks or more 

 

 

DRINK2 

 

11 Have you ever been received a SchE level screening test 

by the Public Health Officers? 

  Yes               No 

 

 

SCHE1 

 

12 If yes, what the result of your tested? 

  Normal [orange color] 

  Safe [yellow color]            

  Risky [green color] 

  Unsafe [green-blue color]           

  Forgot it  

 

 

SCHE2 

 

13 Today, your SchE level is 

  Normal [orange color] 

  Safe [yellow color]            

  Risky [green color] 

  Unsafe [green-blue color]           

 

 

SCHE3 
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QUESTIONS CODE 

14 Have you ever been diagnosed by doctors in this: 

(Can check more than 1) 

 1) None 

 2) Cancer 

 3) Heart disease 

 4) Diabetes 

 5) Hypertension 

 6) Asthma 

 7) Tuberculosis  

 8) Rheumatoid Arthritis 

 9) Skin diseases 

 10) others: ____________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIS1 

DIS2 

DIS3 

DIS4 

DIS5 

DIS6 

DIS7 

DIS8 

DIS9 

DIS10 

15  Present working characteristic: 

(Can check more than 1) 

 1) Cultivate crops by yourself 

 2) Hire other person(s) to cultivate crops 

 3) Employee in agricultural sector 

 

 

 

 

 

 

 

CAL1 

CAL2 

CAL3 

16  What are you growing other than Shogun orange: 

(Can check more than 1) 

 1) Paddy field which is ___________________________ 

 2) Farm which is ________________________________ 

 3) Plantation which is ____________________________ 

 4) Oil Palm 

 5) Para Rubber 

 6) None 

 

 

 

 

 

 

 

 

 

 

OCC1 

OCC2 

OCC3 

OCC4 

OCC5 

OCC6 

17  You have done agriculture for ___ years  LONG 



223 
 

 

QUESTIONS CODE 

18  How do you have contact with insecticides: 

(Can check more than 1) 

 1) Do not use insecticide 

 2) Sprayer 

 3) Mixer  

 4) Do not spray/ mix/scatter  but do go into insecticide 

using area 

 

 

 

 

 

 

 

 

 

RISK1 

RISK2 

RISK3 

RISK4 

19 You have been using insecticide for ___ years  USE1 

20 Have you ever been trained in application of 

insecticides by the government agency such as Ministry 

of agriculture, Ministry of public health? 

  Yes               No 

 

 

 

 

 

USE2 

21 If yes, how long you have been trained? 

____________ years 
 USE3 

22 Pesticides class that you usually used in your cultivate 

(Can check more than 1)  

 1) insecticides 

 2) herbicides 

 3) fungicides 

 4) rodenticides 

 5) none 

 

 

 

 

 

 

 

 

 

CLASS1 

CLASS2 

CLASS3 

CLASS4 

CLASS5 

23 How often do you use insecticide a year: Check only 

one 

 1) 1-3 times 

 2) 4-6 times  

 3) 7-9 times 

 4) 10-12 times 

 5) 13-15 times 

 6) more than 15 times 

 

 

YEAR 

24 How many cc. do you spray insecticide each time, on 

average? 

Dissolve in water _____ cc. per rai 

 MIX 
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QUESTIONS CODE 

25 Type of insecticides that you used? (can check more 

than one): 

 1) Powder 

 2)  liquid 

 3)  Others __________________________ 

 

 

   

 

 

  

 

TYPE1 

TYPE2 

TYPE3 

26 When do you usually spray insecticide? (check only 

one): 

 1) Before 8am 

 2)  8am – 12pm 

 3)  12pm – 4pm 

 4)  After 4pm 

 

 

TIME 

27 In one days, on average you spray insecticides about 

(check only one): 

 1) None 

 2)  less than 2 hours 

 3)  2 – 4 hours 

 4)  More than 4 hours 

 

 

HOUR 

28 The insecticides concentration that you mixed or 

applied was usually _____ (check only one): 

 1) None 

 2)  As label recommend 

 3)  Less than label recommend  

 4)  More than label recommend 

 

 

LABE 



225 
 

 

QUESTIONS CODE 

29  Have you ever been in this following situation while 

and/or after spraying insecticide: 

(Can check more than 1) 

 1) Headache 

 - During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 2) Twitching muscle 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 3) Blurred or dim vision 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 4) Trembling 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 5) Been soaked with sweat 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 6) Weakness / lack of energy 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 7) Saliva comes down  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HEAD1 

HEAD2 

HEAD3 

HEAD4 

 

TWIT1 

TWIT2 

TWIT3 

TWIT4 

DIM1 

DIM2 

DIM3 

DIM4 

TREM1 

TREM2 

TREM3 

TREM4 

SOAK1 

SOAK2 

SOAK3 

SOAK4 

WEAK1 

WEAK2 

WEAK3 

WEAK4 

SAL1 

SAL2 

SAL3 

SAL4 
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QUESTIONS CODE 

 8) Muscle cramps 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 9) Staggering gait 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 10) Dizziness  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 11) Urinating 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 12) Slow heart beat 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 13) Numbness in arms or legs 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 14) Difficult breathing  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MUS1 

MUS2 

MUS3 

MUS4 

 STAG1 

STAG2 

STAG3 

STAG4 

DIZ1 

DIZ2 

DIZ3 

DIZ4 

URI1 

URI2 

URI3 

URI4 

HEART1 

HEART2 

HEART3 

HEART4 

NUMB1 

NUMB2 

NUMB3 

NUMB4 

BREA1 

BREA2 

BREA3 

BREA4 
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QUESTIONS CODE 

 15) Runny nose 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 16) Wheezing 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 17) Dry/sore throat  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 18) Cough 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 19) Chest pain 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 20) Numbness of tongue 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 21) Feel nauseous or vomiting 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOSE1 

NOSE2 

NOSE3 

NOSE4 

WHEZ1 

WHEZ2 

WHEZ3 

WHEZ4 

THRO1 

THRO2 

THRO3 

THRO4 

COUG1 

COUG2 

COUG3 

COUG4 

CHES1 

CHES2 

CHES3 

CHES4 

TONG1 

TONG2 

TONG3 

TONG4 

VOM1 

VOM2 

VOM3 

VOM4 
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QUESTIONS CODE 

 22) Diarrhea  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No  

 23) Stomach ache  

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 24) Itchy/scratchy eye, eye irritation, tear come down 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 25) Rash/itchy skin 

- During using              Yes               No 

- Shortly after used      Yes               No 

- When not using          Yes               No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIAR1 

DIAR2 

DIAR3 

DIAR4 

STOM1 

STOM2 

STOM3 

STOM4 

EYE1 

EYE2 

EYE3 

EYE4 

RASH1 

RASH2 

RASH3 

RASH4 

30 The latest time you used or contacted insecticide was 

________ days ago. 
 DAY 

31 Do you usually apply chemical fertilizer, herbicides in 

cultivating crops? 

  Yes               No  

 

 

FER 

32 In your house have you used Mosquito Coils?  

  Yes               No 

 MOS 

33 In your house you used Household Pesticide Spray? 

  Yes               No 

 

 

 

HOMSPRAY 
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Part 2 Knowledge in Insecticide Practice of Agriculturists 

Explanation: Put / check  in  or fill in the blank for the following questions as they 

apply to you.  Check only one choice in each question. 

 

QUESTIONS CODE 

1  We can get insecticide exposure via which route? 

 1) Oral 

 2) Dermal 

 3) Breathing 

 4) All are correct. 

 5) Don’t know 

 KNO1 

2  We can get insecticide exposure most easily in what 

kind of weather? 

 1) Humid 

 2) Hot  

 3) Cold 

 4) Fine weather 

 5) Variable climate 

 KNO2 

3  Who had opportunity to get insecticide poisoning? 

 1) Animals; birds, cows, etc. 

 2) Infant 

 3) farmers applying  insecticides 

 4) people who eat fruits, vegetable,  meat 

 5) All are correct 

 KNO3 

4  Where should you keep insecticides? 

 1) In specific and safe place 

 2) In a drug cabinet 

 3) In a basement 

 4) In a kitchen 

 5) Wherever it can be accessed conveniently 

 KNO4 
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QUESTIONS CODE 

5  The more quantity of insecticide is used, 

 1) the more pests are killed 

 2) the more quantity of insecticide a user gets 

 3) the less cost agriculturists have to pay 

 4) the more productive the farm is 

 5) the more income agriculturists earn 

 KNO5 

6  How should you treat a insecticide package after 

finishing? 

 1) Burn 

 2) Leave in the field 

 3) Wash and reuse as a glass or dish 

 4) Bury somewhere far away from a river and/or canal 

 5) Sell for second-hand use 

 KNO6 

7  How should you protect yourself from insecticide? 

 1) Cover mouth and nose with a thin cloth 

 2) Wear a face cover, a long-sleeve shirt and trousers 

 3) Wear a mask, long gloves, a long-sleeve shirt and 

trousers 

 4) Stay upwind of the spray 

 5) Just wear a mask 

 KNO7 

8  What is the right instruction for insecticide practice? 

 1) Neighbor’s advice 

 2) Direction on a label 

 3) Shopkeeper’s advice 

 4) Up to individual experience and skill  

 5) Same technique for all brands 

 KNO8 

9  How can you tell that a insecticide is very dangerous? 

 1) Strong odor 

 2) Dark color 

 3) Skull and crossbones symbol 

 4) No FAO Thailand  sign guaranteed by the Food and 

Drug Administration 

 5) Expensive 

 KNO9 
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QUESTIONS CODE 

10  What is the best and easiest way to check for the 

insecticide left over in your body? 

 1) Brain checking 

 2) Blood examination 

 3) Stool examination 

 4) Clothes examination 

 4) EKG test 

 KNO10 

11  What is the correct reason for choosing insecticides to 

use? 

 1) Buy according to neighbor’s advice 

 2) Buy according to government agriculture official’s 

advice 

 3) Buy according to vendor’s advice 

 4) Buy according to  advertisement 

 5) Buy according to sales representative’s advice 

 KNO11 

12  Which is the correct method to mix insecticide: 

 1) Pour insecticide for an amount estimated by sight 

 2) Stir insecticide by hand 

 3) Wear rubber gloves and stir insecticide using a stick 

 4) Pour insecticide into a container and shake well 

 5) Prefer high concentration 

 KNO12 

13 Persons who have ever had insecticide poisoning will 

be immunized and will not have poisoning again. 

 1) Yes 

 2) No 

 KNO13 

14 Using more than one type of insecticide while applying 

is more risky than using only one type.   
 1) Yes 

 2) No 

 KNO14 

15 Taking some drugs such Dimenhydrinate, 

Paracetamol before and after mixing or applying can 

prevent or reduce insecticide poisoning. 

 1) Yes 

 2) No 

 KNO15 
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Part 3 Attitude in Insecticide Practice of Agriculturists 

Explanation: Put / check  in  for the following questions as they apply to you.  

Check only one choice for each question. 

 

QUESTIONS 
Strongly 

Agree 
Agree 

Don’t 

Know 
Disagree 

Strongly 

Disagree 
CODE 

1 The more expensive, the 

better quality the insecticide 

is. 

      ATT1 

2 It is necessary to use 

insecticide every time you 

grow crops. 

      ATT2 

3 A insecticide consisting of 

many compounds is of good 

quality. 

      ATT3 

4 Spraying tank can be 

washed in a river/canal 

without any harm to other 

animals. 

      ATT4 

5 Insecticide will only affect 

to pest  

      ATT5 

6 Your health are strongly 

enough that can protect 

yourself  from  harmful 

      ATT6 

7 You should stand 

windward while spraying. 

      ATT7 

8 All agriculturists should 

have a medical check-up for 

insecticide left over at least 

once a year. 

      ATT8 

9 Smoking while spraying 

nothing to do with the 

insecticide left over in the 

body. 

      ATT9 
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QUESTIONS 
Strongly 

Agree 
Agree 

Don’t 

Know 
Disagree 

Strongly 

Disagree 
CODE 

10 You can smoke, drink 

water or eat food while 

mixing or applying 

insecticides. 

      ATT10 

11 Herbal insecticide usage 

is complicated and useless 

      ATT11 

12 Although you have good 

health, you would have 

insecticide poisoning after 

you exposed to insecticide. 

      ATT12 

13You must stop spraying 

immediately it is windy. 

      ATT13 

14 While mixing or spraying 

insecticide in a few times or 

few dosage not necessary to 

wear PPE 

      ATT14 

15 After applied insecticide 

only change your clothes is 

enough not necessary to take 

a bath 

      ATT15 

16  Insecticide poisoning can 

be prevent and reduce 

      ATT16 

17 More contact in a long 

time with insecticide even 

though few dosage  more 

dangerous to your health 

      ATT17 

18 Some chemical 

insecticides not harmed to 

your health  

      ATT18 

19 Mixed more insecticides 

together can reduced times 

and health effected 

      ATT19 

20While using insecticides 

with using PPE is not 

comfortable to works 

      ATT20 



234 
 

 

QUESTIONS 
Strongly 

Agree 
Agree 

Don’t 

Know 
Disagree 

Strongly 

Disagree 
CODE 

21Even though PPE is 

expensive and rarify but  it’s  

necessary and worthwhile  

      ATT21 

22Take a bath suddenly after 

applied insecticide can 

reduce effected from 

insecticides 

      ATT22 

23 Separate laundry a sweat 

clothes from others is 

costliness  

 

 

 

     ATT23 

24 Farmer who had ever 

been allergy will have 

immunity 

      ATT24 

25 When having only mild 

symptoms it can disappear  

itself not necessary to see a 

doctor 

 

 

 

 

     ATT25 

26 Insecticides can cause 

cancers 

      ATT26 
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Part 4 Practice in Insecticide use of Agriculturists 

Explanation: Put / check  in  for the following questions as they apply to you.  

Check only one choice for each question. 

 

Practice 
Every-

time 
Often 

Some- 

times 
Rarely Never CODE 

1 You buy insecticide 

following a neighbor’s 

advice. 

      PRAC1 

2 You buy insecticide 

from a shop in the market. 

      PRAC2 

3 You used insecticides 

having  clearly instruction 

for usage. 

      PRAC3 

4 You read the instruction 

before spraying 

insecticide. 

      PRAC4 

5 You use a spoon to 

measure insecticide when 

dissolve it. 

      PRAC5 

6 You dissolve insecticide 

at home before going to 

spray in the field. 

      PRAC6 

7 You use higher 

concentration of 

insecticide than that 

specified on the label. 

      PRAC7 

8 You dissolve many 

kinds of insecticide 

together when mixing. 

      PRAC8 

9 You smell insecticide in 

its container, just to prove 

it. 

 

 

     PRAC9 

10 You have to spray 

insecticide all day. 

      PRAC10 
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Practice 
Every-

time 
Often 

Some- 

times 
Rarely Never CODE 

11 When a nozzle is 

clogged up, blow it with 

your mouth. 

      PRAC11 

12 You wear a long-

sleeve shirt, trousers, 

boots and a mask while 

spraying. 

      PRAC12 

13 You spray both upwind 

and downwind. 

      PRAC13 

14 You stop spraying to 

smoke or drink water 

from time to time. 

      PRAC14 

15 When you stop 

spraying for a meal, you 

wash your hands with 

water and soap. 

      PRAC15 

16 You stop spraying 

when it is windy. 

      PRAC16 

17 You continue spraying 

although your clothes are 

soaking from insecticide. 

      PRAC17 

18 You spray spreading 

over a large area. 

      PRAC18 

19 You clean the sprayer 

after finishing. 

      PRAC19 

20 You discard unused 

insecticide by pouring it 

out on the ground or in the 

water. 

      PRAC20 

21 You take a shower 

immediately after finish 

spraying. 

      PRAC21 

22 You wash the clothes 

you wear for spraying 

together with other 

clothes. 

      PRAC22 
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Practice 
Every-

time 
Often 

Some- 

times 
Rarely Never CODE 

23 You keep the left-over 

insecticide in your house. 

      PRAC23 

24 You harvest the plants 

less than 15 days after 

they were last sprayed. 

      PRAC24 

25 You check the spray 

tank before using. 

      PRAC25 

26 You clean insecticide 

packages before throwing 

them away. 

      PRAC26 

27 You wear glove when 

mixing 

      PRAC27 

28 You wear long shirt 

and pants when applied 

insecticides  

      PRAC28 

29 You wear a mask when 

applied insecticides 

      PRAC29 

30 You wear a rubber 

napkin when applied 

insecticides 

      PRAC30 

31 You wear a bonnet or 

hat when applied 

insecticides 

      PRAC31 

32 You wear a boot when 

applied insecticides 

      PRAC32 

33 You wear full PPE 

when applied insecticides 

      PRAC33 

34 A years ago you had 

spray   herbicide in the 

fields? 

  Yes               No 

      PRAC34 
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Part 5 characteristics of intervention group 

Explanation: Put / check  in  for the following questions as they apply to you.   

QUESTIONS CODE 

1 You are Model for insecticides applications in your farm 

[check only one] 

  Yes               

 No 

 MODEL 

 

Thank you for your kind attention 

 



APPENDIX C 

แบบสอบถามเพือ่การวจิัย 

เร่ือง 

ปัจจัยที่มีผลต่อการแพ้พิษสารเคมีก าจัดศัตรูพชืในเกษตรกรส้มโชกนุ  จังหวัดกระบี่ 

ปี 2555 

(ส ำหรับก่อนศึกษำและกลุ่มทัว่ไป) 

ค าช้ีแจง 

1. แบบสอบถำมน้ีมีวตัถุประสงคเ์พ่ือ 

1.1 ศึกษำขอ้มูลทัว่ไปของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 

1.2 ศึกษำขอ้มูลกำรท ำงำนของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 

1.3 ศึกษำควำมรู้เก่ียวกบัสำรเคมีก ำจดัศตัรูพืชของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 

1.4 ศึกษำควำมคิดเห็นในกำรใชส้ำรเคมีก ำจดัศตัรูพืชของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 

1.5 ศึกษำกำรปฏิบติัเก่ียวกบักำรใชส้ำรเคมีก ำจดัศตัรูพืชของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 

1.6 ศึกษำควำมสมัพนัธ์ระหว่ำงปัจจยัต่ำงๆกบักำรใชส้ำรเคมีก ำจดัศตัรูพืชส้มโชกนุ จงัหวดักระบ่ี 

 2.  แบบสอบถำมน้ี แบ่งเป็น  4  ส่วน 

  ส่วนท่ี 1 เป็นขอ้มูลทัว่ไปของเกษตรกร 

  ส่วนท่ี 2 ขอ้มูลควำมรู้ของเกษตรกรเร่ืองกำรใชส้ำรเคมีก ำจดัศตัรูพืช 

  ส่วนท่ี 3 ขอ้มูลควำมคิดเห็นของเกษตรกรเร่ืองกำรใชส้ำรเคมีก ำจดัศตัรูพืช 

  ส่วนท่ี 4 ขอ้มูลพฤติกรรมของเกษตรกรในกำรใชส้ำรเคมีก ำจดัศตัรูพืช 

3. ขอ้มูลท่ีไดจ้ำกแบบสอบถำมฉบบัน้ีถือเป็นควำมลบั จะน ำไปใชป้ระโยชน์ในกำรศึกษำเท่ำนั้น ดงันั้นขอให้เกษตรกร

ตอบค ำถำมให้ครบทุกขอ้ ตำมควำมเป็นจริง ดว้ยควำมตั้งใจและสบำยใจ 

 

ขอขอบคุณในควำมร่วมมือของเกษตรกรทุกท่ำน 

นำยไพสิฐ  บุณยะกวี 

นกัศึกษำหลกัสูตรสำธำรณสุขศำสตร์ดุษฎีบณัฑิต 

วิทยำลยัวิทยำศำสตร์สำธำรณสุข จุฬำลงกรณ์มหำวิทยำลยั 
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ส่วนท่ี 1 ขอ้มูลทัว่ไปของเกษตรกร 

ค ำช้ีแจง โปรดกรอกขอ้ควำมและใส่เคร่ืองหมำย ลงใน ตำมควำมเป็นจริง 

 CODE 

หมำยเลขแบบสมัภำษณ์ 

ช่ือ.......................สกุล...................................... 

บำ้นเลขท่ี......... หมู่ท่ี........ต ำบล............................................ 

อ  ำเภอ....................  จงัหวดักระบ่ี 

 NO 

 

ภูมิล ำเนำเดิมอยูท่ี่   1. ภำคเหนือ      2. ภำคกลำง 

    3. ภำคตะวนัออกเฉียงเหนือ       4. ภำคใต ้

 DOMI 

1.ขณะน้ีท่ำนอำย.ุ.......ปี(นบัปีเตม็)  AGE 

2.เพศ       1. ชำย                       2. หญิง  SEX 

3.ท่ำนจบกำรศึกษำสูงสุดชั้น 

 1. ไม่ไดเ้รียน                 2. ป.4 

 3. ป. 6                      4. ม. 3, ม.ศ. 3 

 5. ม.6, ม.ศ. 5             6. อนุปริญญำหรือเทียบเท่ำ 

 7. ปริญญำตรีข้ึนไป 

 

 

 

 

 

 

 

EDU1 

EDU2 

EDU3 

EDU4 

EDU5 

EDU6 

EDU7 

4. ท่ำนเคยสูบบุหร่ีหรือสูบใบจำกยำเส้นหรือไม่  

 1. เคย               2. ไม่เคย 

 SMOK1 

5. ถำ้เคยสูบบุหร่ี ท่ำนสูบมำก่ีปีนบัตั้งแต่เร่ิมสูบ........... ปี  SMOK2 

6. ถำ้เคยสูบบุหร่ี ปัจจุบนัท่ำนสูบบุหร่ีหรือไม่ 

 1. ใช่               2. ไม่ใช่ 

 SMOK3 

7. ถำ้ท่ำนเคยสูบบุหร่ี แต่ปัจจุบนัท่ำนหยดุสูบแลว้ ท่ำนหยดุสูบ

มำนำนเท่ำไหร่ ................ ปี 

 SMOK4 

8. ถำ้ท่ำนเคยสูบหรือก ำลงัสูบบุหร่ีอยู ่โดยประมำณแลว้ท่ำนสูบ

วนัละก่ีมวน ............. มวน/วนั 

 SMOK5 



241 
 

 

9. ในระยะ 12 เดือนท่ีผำ่นมำ โดยประมำณก่ีคร้ังต่อเดือนท่ีท่ำน

ด่ืมสุรำ(รวมถึงเบียร์, ไวน์ และเหลำ้ขำว) เลือกเพียง 1 ขอ้ 

  1. ไม่เกิน 1 คร้ังต่อเดือน(รวมถึงไม่ด่ืม) 

  2. 1-3 คร้ังต่อเดือน 

  3. ประมำณ 1 คร้ัง ต่อ สปัดำห์ 

  4.  2 – 4 คร้ัง ต่อสปัดำห์ 

  5. เกือบทุกวนัหรือทุกวนั                                                   

 

 

DRINK1 

10. ในวนัหนึ่งๆ ที่ท่านดืม่สุรา โดยประมาณท่านดืม่เท่าไหร่ ( 1 

ดืม่ เท่ากบั 1 ขวดเบียร์, 1 ขวด สปาย, 1 ขวดเลก็เหล้าขาว) 

เลอืกเพยีง 1ข้อ 

 1. ไม่เคยดืม่                2. 1 ถึง 2 ดืม่ 

 3. 3 ถึง 4 ดืม่             4. 5 ดืม่ หรือมากกว่า 

 

 

DRINK2 

11.ล่ำสุด ท่ำนเคยไดรั้บกำรตรวจกำรแพพิ้ษสำรเคมีก ำจดัศตัรูพืช

โดยกำรเจำะเลือดจำกเจำ้หน้ำท่ีสำธำรณสุข 

 1. เคย              2. ไม่เคย 

 

 

SCHE1 

12.ถำ้เคยผลเลือดของท่ำนเป็นอยำ่งไร 

 1. ปกติ                2. ปลอดภยั 

 3. เส่ียง                4. ไม่ปลอดภยั  

 5. จ ำไม่ได,้ไม่แน่ใจ 

 

 

SCHE2 

13.วนัน้ี ผลกำรตรวจเลือดของท่ำนคือ 

 1. ปกติ                2. ปลอดภยั 

 3. เส่ียง                4. ไม่ปลอดภยั 

 

 

SCHE3 

14.ท่ำนเคยไดรั้บกำรวินิจฉยัจำกแพทยว์ำ่ป่วยดว้ยโรคประจ ำตวั

ต่อไปน้ีหรือไม่(ตอบไดม้ำกกวำ่ 1 ขอ้) 

 1. ไม่มีโรคประจ ำตวั/ไม่เคยรับกำรตรวจ        

 2. มะเร็ง 

 

 

 

 

 

 

 

 

DIS1 

DIS2 



242 
 

 

 3. โรคหวัใจ  

 4. เบำหวำน 

 5. ควำมดนัโลหิตสูง        

 6. หอบหืด 

 7. วณัโรคปอด  

 8. โรคขอ้อกัเสบ 

 9. โรคผิวหนงัต่ำงๆ        

 10. อ่ืนๆ ระบุ .................................................... 

 

 

 

 

 

 

 

 

DIS3 

DIS4 

DIS5 

DIS6 

DIS7 

DIS8 

DIS9 

DIS10 

 

15.ลกัษณะกำรท ำงำนดำ้นกำรเกษตรของท่ำนในตอนน้ี (ตอบได้

มำกกวำ่ 1 ขอ้) 

 1. ท ำกำรเกษตรดว้ยตนเอง        

 2. จำ้งคนอ่ืนท ำ 

 3. รับจำ้งท ำกำรเพำะปลูก  

 

 

 

 

CAL1 

CAL2 

CAL3 

 

16.ปัจจุบันท่านท าการเพาะปลูกอะไรบ้างนอกจากส้มโชกนุ(ตอบ

ได้มากกว่า 1 ข้อ) 

 1. นา ได้แก่................. 

 2. ไร่ ได้แก่................. 

 3. สวน ได้แก่.............. 

 4. ปาล์มน า้มัน 

 5. ยางพารา 

 6. ไม่ได้เพาะปลูก 

 

 

 

 

 

 

 

 

 

 

OCC1 

OCC2 

OCC3 

OCC4 

OCC5 

OCC6 

17.รวมระยะเวลาที่ท่านท าการเกษตรกรรมมาทั้งส้ิน ...........ปี  LONG 

 

 

 

 

 



243 
 

 

ส่วนท่ี 1 (ต่อ) 

 CODE 

18.ท่ำนมีส่วนเก่ียวขอ้งกบักำรใชส้ำรเคมีก ำจดัศตัรูพืชในลกัษณะ

ใด(ตอบไดม้ำกกวำ่ 1 ขอ้) 

 1. ไม่ไดใ้ชส้ำรเคมี       2. เป็นผูฉี้ดพน่เอง 

 3. เป็นผูผ้สมสำรเคมี 

 4. ไม่ไดฉี้ดพน่เองแต่อยูใ่นบริเวณท่ีมีกำรใชส้ำรเคมีก ำจดั

ศตัรูพืช 

 

 

 

 

 

 

 

 

RISK1 

RISK2 

RISK3 

RISK4 

19.ท่านใช้สารเคมีก าจัดศัตรูพชืมานานประมาณ............... ปี  USE1 

20.ท่ำนเคยไดรั้บกำรอบรมเก่ียวกบักำรใชส้ำรเคมีก ำจดัศตัรูพืช

จำกภำครัฐเช่น สำธำรณสุข,เกษตร หรือไม่ 

 USE2 

21.ถำ้เคย ผำ่นมำแลว้ ................... ปี  USE3 

22.สารเคมีที่ท่านเคยใช้คือ (ตอบได้มากกว่า 1 ข้อ) 

1. ยำฆ่ำแมลง            2. ยำฆ่ำหญำ้ 

3. ยำฆ่ำเช้ือรำ                4. ยำฆ่ำหนู 

5. ไม่เคยใช ้

 

 

 

 

 

CLASS1 

CLASS2 

CLASS3 

CLASS4 

CLASS5 

23.ท่านใช้สารเคมีก าจัดศัตรูพชืปีละกีค่ร้ัง (ตอบเพยีง 1 ข้อ) 

 1. 1-3 คร้ัง                2. 4-6 คร้ัง 

 3. 7-9 คร้ัง                4. 10-12 คร้ัง 

 5. 13-15 คร้ัง            6. มากกว่า 15 คร้ัง 

 YEAR 

24.ท่ำนฉีดพน่สำรเคมีก ำจดัศตัรูพืชโดยเฉล่ียคร้ังละเท่ำใด ฉีด

คร้ังละ(ผสมน ้ำ)…................................ ซี.ซี. ต่อ 1 ไร่ 

 MIX 

25.ลกัษณะของสำรเคมีท่ีท่ำนเคยใช(้ตอบไดม้ำกกวำ่ 1ขอ้) 

 1. ชนิดผง              2. ชนิดน า้ 

 3. อืน่ๆ ระบุ ................................ 

 

 

 

 

 

TYPE1 

TYPE2 

TYPE3 
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 CODE 
26.ส่วนใหญ่ท่านฉีดพ่นสารเคมีก าจัดศัตรูพชืในช่วงเวลาใด 
(เลอืก 1 ข้อ) 
 1. ช่วงก่อน 8 โมงเช้า     2. ช่วงหลัง 8 โมงเช้าถึงเที่ยง 
 3. ช่วงตั้งแต่เที่ยงจนถึง 4 โมงเย็น 
 4. ช่วงตั้งแต่ 4 โมงเยน็ถึงค ่า 

 TIME 

27.ในหน่ึงวนั โดยเฉล่ียท่ำนใชเ้วลำพน่สำรเคมี ประมำณเท่ำไหร่ 
(เลือก 1 ขอ้) 
 1. ไม่ไดใ้ชส้ำรเคมี          2. นอ้ยกวำ่ 2 ชัว่โมง 
 3. 2-4 ชัว่โมง             4. มำกกวำ่ 4 ชัว่โมง 

 
 
 

 

HOUR 

28.ในกำรผสมสำรเคมีแต่ละคร้ังท่ำนผสมโดย (เลือก 1 ขอ้) 
 1. ไม่ไดใ้ชส้ำรเคมี          2. ตำมท่ีฉลำกระบุ 
 3. นอ้ยกวำ่ท่ีฉลำกระบุ      4. มำกกวำ่ท่ีฉลำกระบุ 

 
 
 

 

LABE 

29.ขณะฉีดพน่หรือหลงัจำกกำรใชส้ำรเคมีก ำจดัศตัรูพืช ท่ำนเคย
มีอำกำรต่อไปน้ีหรือไม่ (ตอบไดม้ำกกวำ่ 1 ขอ้) 
 1.ปวดศีรษะ  
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 2.กลำ้มเน้ือกระตุก 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 3.ตำพร่ำ,มวั 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 4.ตวัสัน่ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
HEAD1 
HEAD 2 
HEAD 3 
HEAD 4 
 
TWIT1 
TWIT2 
TWIT3 
TWIT4 
 
DIM1 
DIM2 
DIM3 
DIM4 
TREM1 
TREM 2 
TREM 3 
TREM 4 
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 CODE 

 5.เหง่ือออกมำก 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 6.อ่อนเพลีย/ไม่มีแรง 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 7.น ้ำลำยไหล 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 8.ตะคริวตำมกลำ้มเน้ือ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 9.เดินเซ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 10.ตำลำย,วิงเวียนศีรษะ  

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 11.ปัสสำวะไหล 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SOAK1 

SOAK2 

SOAK3 

SOAK4 

 

WEAK1 

WEAK 2 

WEAK 3 

WEAK 4 

 

SAL1 

SAL2 

SAL3 

SAL4 

 

MUS1 

MUS2 

MUS3 

MUS4 

 

STAG1 

STAG2 

STAG3 

STAG4 

 

DIZ1 

DIZ2 

DIZ3 

DIZ4  

 



246 
 

 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 12.หวัใจเตน้ชำ้ลง 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 13.แขนหรือขำ ชำ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 

 

 

 

 

 

 

URI1 

URI2 

URI3 

URI4 

 

HEART1 

HEART2 

HEART3 

HEART4 

 

NUMB1 

NUMB2 

NUMB3 

NUMB4 

 14.หำยใจขดั 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 15.น ้ำมูกไหล 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 16.เหน่ือยหอบ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 17.คอแห้ง,แสบคอ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BREA1 

BREA2 

BREA3 

BREA4 

 

NOSE1 

NOSE2 

NOSE3 

NOSE4 

 

WHEZ1 

WHEZ2 

WHEZ3 

WHEZ4 

 

THRO1 

THRO2 
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- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 18.ไอ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 19.เจบ็แน่นหนำ้อก 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 20.ล้ินชำ 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 21.คล่ืนไส้,อำเจียน 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 22.ทอ้งเสีย 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THRO3 

THRO4 

 

COUG1 

COUG2 

COUG3 

COUG4 

 

CHES1 

CHES2 

CHES3 

CHES4 

 

TONG1 

TONG2 

TONG3 

TONG4 

 

VOM1 

VOM2 

VOM3 

VOM4 

 

DIAR1 

DIAR2 

DIAR3 

DIAR4 

  

 23.ปวดทอ้ง 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

 

 

 

STOM1 

STOM2 

STOM3 
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- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 24.ปวดแสบ/คนัตำ/น ้ ำตำไหล 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 25.ผื่นคนัท่ีผิวหนงั 

- ขณะใช ้                             ใช่       ไม่ใช่ 

- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 

- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 

 

 

 

 

 

 

 

 

 

 

STOM4 

 

EYE1 

EYE2 

EYE3 

EYE4 

 

RASH1 

RASH2 

RASH3 

RASH4 

30.ท่านมีการใช้สารหรือมีการสัมผสักบัสารเคมีก าจัดศัตรูพชืคร้ัง

สุดท้าย ผ่านมาแล้ว ............วนั 

 DAY 

31.ท่านใช้ปุ๋ยเคมีหรือยาฆ่าหญ้าในสวนหรือไม่ 

       ใช้                ไม่ใช้ 

 FER 

32.ในบ้านของท่านใช้ยาจุดกนัยุงหรือไม่ 

        ใช้       ไม่ใช้ 

 MOS 

33.ในบ้านของท่านใช้ยาฉีดกนัยุงชนิดสเปร์ยหรือไม่ 

        ใช้       ไม่ใช้ 

 HOMSPRAY 
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ส่วนที่ 2 ควำมรู้ของเกษตรกร เร่ือง กำรใชส้ำรเคมีก ำจดัศตัรูพืช กา  ใน  เพยีงข้อเดยีว 

 CODE 
1.สำรเคมีก ำจดัศตัรูพืชเขำ้สู่ร่ำงกำยของคนเรำไดท้ำงใดบำ้ง 
 1.ทำงปำก                   2.ทำงผิวหนงั 
 3.ทำงหำยใจ                4.ทั้ง 3 ทำง 
 5.ไม่ทรำบ 

 KNO1 

2.สภำพอำกำศเช่นใด สำรเคมีก ำจดัศตัรูพืชเขำ้สู่ร่ำงกำยไดดี้ท่ีสุด 
 1.อำกำศช้ืนจดั           2.อำกำศร้อนจดั 
 3.อำกำศหนำวจดั       4.อำกำศสดใส 
 5.อำกำศแปรปรวน 

 KNO2 

3.พิษของสำรเคมีก ำจดัศตัรูพืชจะตกคำ้งในร่ำงกำยของใครไดบ้ำ้ง 
 1. สตัวต่์ำงๆ เช่น นก,ววั       2. ทำรกในครรภ ์
 3. เกษตรกรผูใ้ชส้ำรเคมี 
 4. ประชำชนท่ีบริโภคผกั,ผลไมแ้ละเน้ือสตัว ์
 5. ถูกทุกขอ้ 

 KNO3 

4.ควรเก็บสำรเคมีก ำจดัศตัรูพืช ไวท่ี้ใด 
 1.มีท่ีเก็บเฉพำะและปลอดภยั   2. เก็บในตูย้ำประจ ำบำ้น  
 3. เก็บไวใ้ตถุ้นบำ้น     4. เก็บไวใ้นครัว 
 5. เก็บตำมควำมสะดวก ท่ีมองเห็นและหยบิใชไ้ดง่้ำย 

 KNO4 

5.กำรใชส้ำรเคมีก ำจดัศตัรูพืชในปริมำณสูง จะมีผลอยำ่งไร 
 1. แมลงจะตำยมำกข้ึน  2. ผูใ้ชจ้ะไดรั้บสำรพิษเขำ้ไปมำก 
 3. ค่ำใชจ่้ำยนอ้ยลง     4. ผลผลิตจะไดม้ำกข้ึน 
 5. รำยไดเ้พ่ิมข้ึน 

 KNO5 

6.ภาชนะบรรจุสารเคมีก าจัดศัตรูพืชที่ใช้หมดแล้วควรท าอย่างไร 
 1. เผา           2. ทิง้ไว้ในสวน, ไร่, นา  
 3. ล้างแล้วน ามาใส่น า้ดืม่หรืออาหาร 
 4. ฝังดนิ ไม่ให้ใกล้กบัแหล่งน า้   
 5. กองเกบ็เอาไว้ขายกับพ่อค้าของเก่า 

 KNO6 
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ส่วนท่ี 2 (ต่อ)  

 CODE 
7.กำรป้องกนัอนัตรำยจำกกำรใชส้ำรเคมีก ำจดัศตัรูพืชท่ีถูกตอ้ง 
ขณะฉีดพน่คือ 
 1. ใชผ้ำ้บำง ปิดจมูก และปำก 
 2. ใส่เส้ือแขนยำว กำงเกงขำยำว และผำ้ปิดหนำ้ 
 3. ใส่หนำ้กำกป้องกนั ใส่ถุงมือยำว สวมเส้ือแขนยำว และ
กำงเกงขำยำว  
 4. ไม่ตอ้งป้องกนัอะไร เพียงยนืเหนือลมก็พอ 
 5. ใส่หนำ้กำกป้องกนั อยำ่งเดียวก็เพียงพอ 

 KNO7 

8.ขอ้ใดเป็นหลกัในกำรใชส้ำรเคมีก ำจดัศตัรูพืช ท่ีถูกตอ้ง 
 1. ใชต้ำมเพื่อนบำ้นแนะน ำ 
 2. ใชต้ำมฉลำกระบ ุ
 3. ใชต้ำมเจำ้ของร้ำนท่ีขำยแนะน ำ 
 4. ใชต้ำมควำมถนดัและประสบกำรณ์ของแต่ละคน 
 5. ใชเ้หมือนกนัทกุยีห่้อ 

 KNO8 

9.สำรเคมีก ำจดัศตัรูพืชท่ีอนัตรำยมำก จะสงัเกตลกัษณะได้
อยำ่งไร 
 1. มีกล่ินฉุนมำก 
 2. มีสีเขม้มำก 
 3. มีรูปหวักะโหลกไขว ้
 4.ไม่มีเคร่ืองหมำย อย. 
 5. รำคำแพงมำกๆ 

 KNO9 

10.กำรตรวจวำ่มีสำรพิษตกคำ้งจำกสำรเคมีก ำจดัศตัรูพืชใน
ร่ำงกำย ท ำอยำ่งไร 
 1. ตรวจสมอง 
 2. เจำะเลือดตรวจ 
 3. ตรวจอุจจำระ 
 4. ตรวจเส้ือผำ้ 
 5. ตรวจคล่ืนหวัใจ 

 KNO10 

11.ขอ้ไดเป็นกำรตดัสินใจในกำรเลือกใชส้ำรเคมีก ำจดัศตัรูพืช 
 1.ซ้ือตำมค ำแนะน ำของเพ่ือนบำ้น 
 2.ซ้ือตำมค ำแนะน ำของเจำ้หนำ้ท่ีเกษตร 
 3.ซ้ือตำมค ำแนะน ำของร้ำนขำยของ 
 4.ซ้ือตำมค ำโฆษณำ 
 5.ซ้ือตำมค ำแนะน ำของตวัแทนขำย 

 KNO11 
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ส่วนท่ี 2 (ต่อ) 

 CODE 
12.วิธีเตรียมผสมสำรเคมีก ำจดัศตัรูพืชท่ีถูกตอ้งท ำอยำ่งไร 
 1. เทน ้ำยำโดยใชส้ำยตำประมำณว่ำพอดี 
 2. ผสมสำรโดยใชมื้อเปล่ำคนยำ 
 3. ใส่ถุงมือยำงและใชไ้มค้นยำ 
 4. เทยำลงแลว้ผสมโดยเขยำ่ถงั 
 5. ผสมให้เขม้ขน้ไวก่้อนเป็นดี  

 KNO12 

13.ผูท่ี้เคยมีอำกำรแพพิ้ษจำกสำรเคมีก ำจดัศตัรูพืชมำก่อนแลว้ 
ร่ำงกำยจะสร้ำงภูมิคุม้กนัข้ึนมำ 
 1. ใช่ 
 2. ไม่ใช่ 
 2. ไม่แน่ใจ  

 KNO13 

14.กำรท่ีผสมสำรเคมีหลำยชนิดในกำรฉีดพน่แต่ละคร้ังเพ่ือ
ประหยดัเวลำเป็นอนัตรำยกวำ่กำรฉีดพ่นดว้ยสำรเคมีชนิดเดียว 
 1. ใช่ 
 2. ไม่ใช่  

 KNO14 

15.กำรกินยำบำงตวัเช่นยำแกป้วดลดไขห้รือยำแกวิ้งเวียนศีรษะ 
จะช่วยป้องกนัหรือลดกำรแพพิ้ษสำรเคมีได ้
 1. ใช่ 
 2. ไม่ใช่  

 KNO15 
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ส่วนที่ 3 แบบสอบถามเกีย่วกบัความคดิเห็นในการใช้สารเคมีก าจัดศัตรูพชื 

ค าช้ีแจง  ให้ท าเคร่ืองหมาย  ลงในช่องว่างให้ตรงกบัความคดิเห็นของท่าน  

ค าถาม เห็น
ด้วย

อย่างยิง 

เห็น
ด้วย 

ไม่
แน่ใจ 

ไม่เห็น
ด้วย 

ไม่เห็น
ด้วยอย่าง

ยิง่ 

CODE 

1.สำรเคมีก ำจดัศตัรูพืชท่ีมีรำคำแพง
จะมีคุณภำพดีกวำ่สำรเคมีท่ีมีรำคำ
ถูก 

      ATT1 

2.เม่ือท่ำนปลูกพืชจ ำเป็นตอ้งใช้
สำรเคมีก ำจดัศตัรูพืชทุกคร้ัง 

      ATT2 

3.สำรเคมีก ำจดัศตัรูพืชท่ีมีตวัยำ
หลำยตวัเป็นสำรท่ีมีคุณภำพดี 

      ATT3 

4.เคร่ืองพน่สำรเคมีหรือภำชนะ
บรรจุสำรเคมีสำมำรถน ำไปลำ้งใน
แม่น ้ำโดยไม่เกิดอนัตรำยใดๆต่อ
สตัวอ่ื์น 

      ATT4 

5. สำรเคมีก ำจดัแมลงจะออกฤทธ์ิ
เฉพำะต่อแมลงเท่ำนั้น 

      ATT5 

6.สุขภำพร่ำงกำยของท่ำนแขง็แรง
พอและสำมำรถตำ้นสำรพิษในยำฆ่ำ
แมลงได ้

      ATT6 

7.ในขณะพน่สำรเคมีก ำจดัศตัรูพืช
ควรยนือยูท่ำงเหนือลมเท่ำนั้น 

      ATT7 

8.เกษตรกรทุกคนควรตรวจร่ำงกำย
หำสำรพิษตกคำ้งในร่ำงกำยอยำ่ง
นอ้ยปีละ 1 คร้ัง 

      ATT8 

9.กำรสูบบุหร่ีระหวำ่งพน่สำรเคมี
ก ำจดัศตัรูพืชไม่ท  ำให้สำรเคมีเขำ้สู่
ร่ำงกำย 

      ATT9 

10.ท่ำนสำมำรถหยดุสูบบุหร่ี,ด่ืม
น ้ำ,กินอำหำรไดข้ณะฉีดพน่ยำฆ่ำ
แมลง 

      ATT10 

11.กำรน ำสมุนไพรมำใชใ้นกำร
ก ำจดัศตัรูพืชไม่ไดผ้ลดีเท่ำท่ีควร
และยุง่ยำก 

      ATT11 
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ส่วนท่ี 3 (ต่อ) 

ค าถาม เห็น
ด้วย

อย่างยิง 

เห็น
ด้วย 

ไม่
แน่ใจ 

ไม่เห็น
ด้วย 

ไม่เห็น
ด้วยอย่าง

ยิง่ 

CODE 

12.ถึงแมว้ำ่ท่ำนจะมีร่ำงกำย
แขง็แรงดีแต่ก็สำมำรถเกิดกำรแพพิ้ษ
ยำฆ่ำแมลงไดห้ำกมีกำรสมัผสัหรือ
ใชส้ำรเคมีนั้น 

      ATT12 

13.เม่ือลมพดัแรงมำกๆจะตอ้งหยดุ
ฉีดพน่สำรเคมีก ำจดัศตัรูพืชทนัที 

      ATT13 

14.กำรผสมหรือฉีดพน่ยำฆ่ำแมลง
ในจ ำนวนนอ้ยๆและช่วงสั้นๆไม่
จ  ำเป็นตอ้งสวมใส่อุปกรณ์ป้องกนั 

   
 
 

   ATT14 

15.หลงัจำกกำรใชส้ำรฆ่ำแมลงแค่
เปล่ียนชุดท ำงำนก็พอไม่ตอ้งอำบน ้ ำ
ก็ได ้

      ATT15 

16.อนัตรำยจำกยำฆ่ำแมลงสำมำร
ป้องกนัและลดควำมรุนแรงได ้

      ATT16 

17.ถึงแมจ้ะสมัผสัหรือใชย้ำฆ่ำ
แมลงในปริมำณนอ้ยแต่เป็น
เวลำนำนก็ยงัจะเป็นอนัตรำยต่อ
สุขภำพได ้

      ATT17 

18.สำรเคมีฆ่ำแมลงบำงชนิดไม่ได้
เป็นอนัตรำยต่อผูใ้ช ้

      ATT18 

19.ผสมสำรเคมีหลำยชนิดเขำ้
ดว้ยกนัในกำรฉีดพน่สำมำรถลด
เวลำในกำรท ำงำนและอนัตรำยให้
นอ้ยลงได ้

      ATT19 

20.สวมใส่อุปกรณ์ป้องกนัในขณะ
ผสมและฉีดพน่ท ำให้รู้สึกอึดอดัไม่
สะดวกในกำรท ำงำน 

      ATT20 

21.ถึงแมว้ำ่อุปกรณ์ป้องกนัจะมี
รำคำแพงและหำซ้ือยำก แต่ก็จ  ำเป็น
และคุม้ค่ำ 

      ATT21 

22.อำบน ้ำทนัทีหลงัจำกกำรใชย้ำ
ฆ่ำแมลง จะช่วยลดผลกระทบต่อ
สุขภำพ 

      ATT22 
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ส่วนท่ี 3 (ต่อ) 

ค าถาม เห็น
ด้วย

อย่างยิง 

เห็น
ด้วย 

ไม่
แน่ใจ 

ไม่เห็น
ด้วย 

ไม่เห็น
ด้วยอย่าง

ยิง่ 

CODE 

23.กำรแยกซกัผำ้ชุดท ำงำนกบัผำ้
อ่ืนๆเป็นกำรส้ินเปลืองค่ำใชจ่้ำย
อยำ่งเปล่ำประโยชน์ 

      ATT23 
  

24.ผูท่ี้เคยมีอำกำรแพพิ้ษยำฆ่ำ
แมลงมำแลว้ ร่ำงกำยจะสร้ำงภูมิ
ตำ้นทำนข้ึนมำ 

      ATT24 
  

25.เม่ือมีอำกำรแพพิ้ษสำรเคมี
เกิดข้ึนเล็กนอ้ย สำมำรถหำยเองได้
ไม่ตอ้งพบแพทยเ์พ่ือตรวจรักษำ 

      ATT25 
  

26.สำรเคมีก ำจดัแมลงศตัรูพืช 
สำมำรถก่อให้เกิดโรคมะเร็งได ้

      ATT26 
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ส่วนที่ 4 ข้อมูลพฤติกรรมเกีย่วกบัการใช้สารเคมีก าจัดศัตรูพชื 

ค าช้ีแจง  ให้ท าเคร่ืองหมาย  ลงในช่องว่างให้ตรงกบัการปฏิบัติของท่าน 

การปฏิบัติ ท าทุก 
คร้ัง 

ท าบ่อย
มาก 

ท าบ่อย นานๆคร้ัง ไม่เคยท า CODE 

1.ท่ำนเลือกซ้ือสำรเคมีก ำจดั
ศตัรูพืชตำมค ำแนะน ำของเพื่อนบำ้น
และโฆษณำ 

      PRAC1 

2.ท่ำนเลือกซ้ือสำรเคมีก ำจดั
ศตัรูพืชจำกร้ำนขำยในตลำด 

      PRAC2 

3.ท่ำนเลือกใชส้ำรเคมีก ำจดัศตัรูพืช
ท่ีมีฉลำกบอกวิธีใชช้ดัเจน 

      PRAC3 

4.ท่ำนอ่ำนฉลำกวิธีใชก่้อนฉีดพน่
สำรเคมีก ำจดัศตัรู 

      PRAC4 

5.ท่ำนใชช้อ้นตวงตวงสำรเคมีเวลำ
ผสมยำ 

      PRAC5 

6.ท่ำนผสมสำรเคมีก ำจดัศตัรูพืช
จำกบำ้นแลว้ไปฉีดพน่ในสวน 

      PRAC6 

7.ท่ำนผสมสำรเคมีก ำจดัศตัรูพืชให้
มีควำมเขม้ขน้กวำ่ในฉลำกระบุ 

      PRAC7 

8.ท่ำนผสมสำรเคมีก ำจดัศตัรูพืช
หลำยชนิดรวมกนัในกำรฉีด 

      PRAC8 

9.ท่ำนดมสำรเคมีก ำจดัศตัรูพืชเพ่ือ
พิสูจน์กล่ิน 

      PRAC9 

10.ท่ำนตอ้งฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชตลอดทั้งวนัหรือเกือบตลอด
ทั้งวนั 

      PRAC10 

11.ถำ้หวัฉีดพน่สำรเคมีอุดตนัท่ำน
ใชป้ำกเป่ำสำรเคมีออก 

      PRAC11 

12.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนใส่เส้ือแขนยำวกำงเกง
ขำยำวรองเทำ้บูทและใส่หนำ้กำก 

      PRAC12 

13.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนฉีดพน่ทั้งเหนือลมและ
ใตล้ม 

      PRAC13 
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ส่วนท่ี 4 (ต่อ) 

 
การปฏิบัติ 

ท าทุก 
คร้ัง 

ท าบ่อย
มาก 

ท าบ่อย นานๆคร้ัง ไม่เคยท า CODE 

14.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนตอ้งหยดุสูบบุหร่ีหรือ
ด่ืมน ้ำเป็นระยะๆ 

      PRAC14 

15.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนหยดุรับประทำนอำหำร
โดยกำรลำ้งมือดว้ยน ้ ำและสบู่ 

      PRAC15 

16.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชถำ้มีลมพดัแรงมำกท่ำนจะ
หยดุฉีดพน่ 

      PRAC16 

17.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชจนเส้ือผำ้ของท่ำนเปียกโชก
สำรเคมีท่ำนยงัคงฉีดพน่ต่อจนเสร็จ 

      PRAC17 

18.ขณะฉีดพน่สำรเคมีท่ำนพน่ให้
ฟุ้ งกระจำยมำกๆ 

      PRAC18 

19.ท่ำนลำ้งท ำควำมสะอำดเคร่ือง
พน่สำรเคมีก ำจดัศตัรูพืชหลงัจำกใช้
งำนเสร็จแลว้ 

      PRAC19 

20.สำรเคมีก ำจดัศตัรูพืชท่ีเหลือใน
ถงัหลงัฉีดพน่ท่ำนเททิ้งลงบนดิน 

      PRAC20 

21.หลงัฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชเสร็จท่ำนอำบน ้ ำทนัที 

      PRAC21 

22.หลงัฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนน ำเส้ือผำ้ท่ีใส่ฉีดพน่มำ
ซกัรวมกบัผำ้อ่ืนๆ 

      PRAC22 

23.ท่ำนเก็บสำรเคมีก ำจดัศตัรูพืชท่ี
เหลือจำกฉีดพน่ไวภ้ำยในบำ้น 

      PRAC23 

24.ท่ำนเก็บผลผลิตทำงกำรเกษตร
ไปขำยหลงัฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชก่อนก ำหนด 15 วนั 

      PRAC24 

25.ท่ำนตรวจสอบถงัพน่สำรเคมี
ก่อนฉีดพน่ 

      PRAC25 
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ส่วนท่ี 4 (ต่อ) 

การปฏิบัติ ท าทุก 
คร้ัง 

ท าบ่อย
มาก 

ท าบ่อย นานๆคร้ัง ไม่เคยท า CODE 

26.ท่ำนท ำควำมสะอำดภำชนะใส่
สำรเคมีก ำจดัศตัรูท่ีหมดแลว้ก่อน
น ำไปทิ้ง 

      PRAC26 

27.ท่ำนสวมถุงมือเม่ือผสมสำรเคมี
และฉีดพน่ 

      PRAC27 

28.ท่ำนสวำเส้ือแขนยำวและ
กำงเกงขำยำวเม่ือใชย้ำฆ่ำแมลง 

      PRAC28 

29.ท่ำนสวมหนำ้กำกปิดปำกและ
จมูกเม่ือใชย้ำฆ่ำแมลง 

      PRAC29 

30.ท่ำนใส่ผำ้ยำงกนัเป้ือนเม่ือใชย้ำ
ฆ่ำแมลง 

      PRAC30 

31.ท่ำนใส่หมวกเม่ือใชย้ำฆ่ำแมลง       PRAC31 

32.ท่ำนใส่รองเทำ้บูท้เม่ือใชย้ำฆ่ำ
แมลง 

      PRAC32 

33.ท่ำนใส่อุปกรณ์ป้องกนัครบชุด
เม่ือใชย้ำฆ่ำแมลง 

      PRAC33 

34.ในรอบปีท่ีผำ่นมำท่ำนเคยฉีด
พน่ยำฆ่ำหญำ้ในสวนหรือไม่ 
 ใช ้      ไม่ใช ้

  PRAC34 

 

ผู้วจิัยขอขอบคุณทุกท่าน 



APPENDIX D 

แบบสอบถามเพือ่การวจิัย 
เร่ือง 

ปัจจัยที่มีผลต่อการแพ้พิษสารเคมีก าจัดศัตรูพชืในเกษตรกรส้มโชกนุ  อ าเภอเขาพนม จังหวดักระบี่ 
ปี 2555 

(ส ำหรับกลุ่มศึกษำ) 
ค าช้ีแจง 

1. แบบสอบถำมน้ีมีวตัถุประสงคเ์พ่ือ 
1.1 ศึกษำขอ้มูลทัว่ไปของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 
1.2 ศึกษำขอ้มูลกำรท ำงำนของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 
1.3 ศึกษำควำมรู้เก่ียวกบัสำรเคมีก ำจดัศตัรูพืชของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 
1.4 ศึกษำควำมคิดเห็นในกำรใชส้ำรเคมีก ำจดัศตัรูพืชของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 
1.5 ศึกษำกำรปฏิบติัเก่ียวกบักำรใชส้ำรเคมีก ำจดัศตัรูพืชของเกษตรกรส้มโชกุน จงัหวดักระบ่ี 
1.6 ศึกษำควำมสมัพนัธ์ระหว่ำงปัจจยัต่ำงๆกบักำรใชส้ำรเคมีก ำจดัศตัรูพืชส้มโชกนุ จงัหวดักระบ่ี 

 2.  แบบสอบถำมน้ี แบ่งเป็น  5  ส่วน 
  ส่วนท่ี 1 เป็นขอ้มูลทัว่ไปของเกษตรกร 
  ส่วนท่ี 2 ขอ้มูลควำมรู้ของเกษตรกรเร่ืองกำรใชส้ำรเคมีก ำจดัศตัรูพืช 
  ส่วนท่ี 3 ขอ้มูลควำมคิดเห็นของเกษตรกรเร่ืองกำรใชส้ำรเคมีก ำจดัศตัรูพืช 
  ส่วนท่ี 4 ขอ้มูลพฤติกรรมของเกษตรกรในกำรใชส้ำรเคมีก ำจดัศตัรูพืช 
  ส่วนท่ี 5 ขอ้มูลคุณลกัษณะของเกษตรในกำรใชส้ำรเคมีก ำจดัศตัรูพืช 

3. ขอ้มูลท่ีไดจ้ำกแบบสอบถำมฉบบัน้ีถือเป็นควำมลบั จะน ำไปใชป้ระโยชน์ในกำรศึกษำเท่ำนั้น ดงันั้นขอให้เกษตรกร
ตอบค ำถำมให้ครบทุกขอ้ ตำมควำมเป็นจริง ดว้ยควำมตั้งใจและสบำยใจ 
 

ขอขอบคุณในควำมร่วมมือของเกษตรกรทุกท่ำน 
นำยไพสิฐ  บุณยะกวี 

นกัศึกษำหลกัสูตรสำธำรณสุขศำสตร์ดุษฎีบณัฑิต 
วิทยำลยัวิทยำศำสตร์สำธำรณสุข จุฬำลงกรณ์มหำวิทยำลยั 
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ส่วนท่ี 1 ขอ้มูลทัว่ไปของเกษตรกร 
ค ำช้ีแจง โปรดกรอกขอ้ควำมและใส่เคร่ืองหมำย ลงใน ตำมควำมเป็นจริง 
 
 CODE 
หมำยเลขแบบสมัภำษณ์ 
ช่ือ.......................สกุล...................................... 
บำ้นเลขท่ี......... หมู่ท่ี........ต ำบล............................................ 
อ  ำเภอ....................  จงัหวดักระบ่ี 

 NO 
 

ภูมิล ำเนำเดิมอยูท่ี่   1. ภำคเหนือ      2. ภำคกลำง 
    3. ภำคตะวนัออกเฉียงเหนือ       4. ภำคใต ้

 DOMI 

1.ขณะน้ีท่ำนอำย.ุ.......ปี(นบัปีเตม็)  AGE 
2.เพศ       1. ชำย                       2. หญิง  SEX 
3.ท่ำนจบกำรศึกษำสูงสุดชั้น 
 1. ไม่ไดเ้รียน                 2. ป.4 
 3. ป. 6                      4. ม. 3, ม.ศ. 3 
 5. ม.6, ม.ศ. 5             6. อนุปริญญำหรือเทียบเท่ำ 
 7. ปริญญำตรีข้ึนไป 

 
 
 
 
 
 
 

EDU1 
EDU2 
EDU3 
EDU4 
EDU5 
EDU6 
EDU7 

4. ท่ำนเคยสูบบุหร่ีหรือสูบใบจำกยำเส้นหรือไม่  
 1. เคย               2. ไม่เคย 

 SMOK1 

5. ถำ้เคยสูบบุหร่ี ท่ำนสูบมำก่ีปีนบัตั้งแต่เร่ิมสูบ .......... ปี  SMOK2 
6. ถำ้เคยสูบบุหร่ี ปัจจุบนัท่ำนสูบบุหร่ีหรือไม่ 
 1. ใช่               2. ไม่ใช่ 

 SMOK3 

7. ถำ้ท่ำนเคยสูบบุหร่ี แต่ปัจจุบนัท่ำนหยดุสูบแลว้ ท่ำนหยดุสูบ
มำนำนเท่ำไหร่ ................ ปี 

 SMOK4 

8. ถำ้ท่ำนเคยสูบหรือก ำลงัสูบบุหร่ีอยู ่โดยประมำณแลว้ท่ำนสูบ
วนัละก่ีมวน ............. มวน/วนั 

 SMOK5 

9. ในระยะ 12 เดือนท่ีผำ่นมำ โดยประมำณก่ีคร้ังต่อเดือนท่ีท่ำน
ด่ืมสุรำ(รวมถึงเบียร์, ไวน์ และเหลำ้ขำว) เลือกเพียง 1 ขอ้ 
  1. ไม่เกิน 1 คร้ังต่อเดือน(รวมถึงไม่ด่ืม) 
  2. 1-3 คร้ังต่อเดือน 
  3. ประมำณ 1 คร้ัง ต่อ สปัดำห์ 
  4.  2 – 4 คร้ัง ต่อสปัดำห์ 
  5. เกือบทุกวนัหรือทุกวนั                                                   

 
 

DRINK1 

10. ในวนัหนึ่งๆ ที่ท่านดืม่สุรา โดยประมาณท่านดืม่เท่าไหร่ ( 1 
ดืม่ เท่ากบั 1 ขวดเบียร์, 1 ขวด สปาย, 1 ขวดเลก็เหล้าขาว) 
เลอืกเพยีง 1ข้อ 
 1. ไม่เคยดืม่                2. 1 ถึง 2 ดืม่ 
 3. 3 ถึง 4 ดืม่             4. 5 ดืม่ หรือมากกว่า 
 

 
 

DRINK2 
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 CODE 
11.ล่ำสุด ท่ำนเคยไดรั้บกำรตรวจกำรแพพิ้ษสำรเคมีก ำจดัศตัรูพืช
โดยกำรเจำะเลือดจำกเจำ้หน้ำท่ีสำธำรณสุข 
 1. เคย              
 2. ไม่เคย 

 
 

SCHE1 

12.ถำ้เคยผลเลือดของท่ำนเป็นอยำ่งไร 
 1. ปกติ                2. ปลอดภยั 

 3. เส่ียง                4. ไม่ปลอดภยั  
 5. จ ำไม่ได,้ไม่แน่ใจ 

 
 

SCHE2 

13.วนัน้ี ผลกำรตรวจเลือดของท่ำนคือ 
 1. ปกติ                2. ปลอดภยั 

 3. เส่ียง                4. ไม่ปลอดภยั 

 
 

SCHE3 

14.ท่ำนเคยไดรั้บกำรวินิจฉยัจำกแพทยว์ำ่ป่วยดว้ยโรคประจ ำตวั
ต่อไปน้ีหรือไม(่ตอบไดม้ำกกวำ่ 1 ขอ้) 
 1. ไม่มีโรคประจ ำตวั/ไม่เคยรับกำรตรวจ        
 2. มะเร็ง 
 3. โรคหวัใจ  
 4. เบำหวำน 
 5. ควำมดนัโลหิตสูง        
 6. หอบหืด 
 7. วณัโรคปอด  
 8. โรคขอ้อกัเสบ 
 9. โรคผิวหนงัต่ำงๆ        
 10. อ่ืนๆ ระบุ .................................................... 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
DIS1 
DIS2 
DIS3 
DIS4 
DIS5 
DIS6 
DIS7 
DIS8 
DIS9 
DIS10 
 

15.ลกัษณะกำรท ำงำนดำ้นกำรเกษตรของท่ำนในตอนน้ี (ตอบได้
มำกกวำ่ 1 ขอ้) 
 1. ท ำกำรเกษตรดว้ยตนเอง        
 2. จำ้งคนอ่ืนท ำ 
 3. รับจำ้งท ำกำรเพำะปลูก  

 
 
 
 

CAL1 
CAL2 
CAL3 
 

16.ปัจจุบันท่านท าการเพาะปลูกอะไรบ้างนอกจากส้มโชกนุ(ตอบ
ได้มากกว่า 1 ข้อ) 
 1. นา ได้แก่................. 
 2. ไร่ ได้แก่................. 
 3. สวน ได้แก่.............. 
 4. ปาล์มน า้มัน 

 5. ยางพารา 
 6. ไม่ได้เพาะปลูก 

 
 
 
 
 
 
 
 

 
 
OCC1 
OCC2 
OCC3 
OCC4 
OCC5 
OCC6 

17.รวมระยะเวลาที่ท่านท าการเกษตรกรรมมาทั้งส้ิน ...........ปี  LONG 
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ส่วนท่ี 1 (ต่อ) 
 CODE 
18.ท่านมีส่วนเกีย่วข้องกบัการใช้สารเคมีก าจัดศัตรูพชืในลักษณะ
ใด(ตอบได้มากกว่า 1 ข้อ) 
 1. ไม่ได้ใช้สารเคมี    
 2. เป็นผู้ฉีดพ่นเอง 
 3. เป็นผู้ผสมสารเคมี 
 4. ไม่ได้ฉีดพ่นเองแต่อยู่ในบริเวณที่มีการใช้สารเคมีก าจัด
ศัตรูพชื 

 
 
 
 
 
 

 
 
RISK1 
RISK2 
RISK3 
RISK4 

19.ท่านใช้สารเคมีก าจัดศัตรูพชืมานานประมาณ................ 
ปี 

 USE1 

20.ท่ำนเคยไดรั้บกำรอบรมเก่ียวกบักำรใชส้ำรเคมีก ำจดัศตัรูพืช
จำกภำครัฐเช่น สำธำรณสุข,เกษตร หรือไม่ 

 USE2 

21.ถำ้เคย ผำ่นมำแลว้ ................... ปี  USE3 
22.สารเคมีที่ท่านเคยใช้คือ (ตอบได้มากกว่า 1 ข้อ) 
1. ยำฆ่ำแมลง 
2. ยำฆ่ำหญำ้ 
3. ยำฆ่ำเช้ือรำ 
4. ยำฆ่ำหนู 
5. ไม่เคยใช ้

 
 
 
 
 
 

 
 
CLASS1 
CLASS2 
CLASS3 
CLASS4 
CLASS5 

23.ท่านใช้สารเคมีก าจัดศัตรูพชืปีละกีค่ร้ัง (ตอบเพยีง 1 ข้อ) 
 1. 1-3 คร้ัง                
 2. 4-6 คร้ัง 
 3. 7-9 คร้ัง                
 4. 10-12 คร้ัง 
 5. 13-15 คร้ัง            
 6. มากกว่า 15 คร้ัง 

 YEAR 

24.ท่านฉีดพ่นสารเคมีก าจัดศัตรูพชืโดยเฉลีย่คร้ังละเท่าใด ฉีด
คร้ังละ(ผสมน า้)…................................. ซี.ซี. ต่อ 1 
ไร่ 

 MIX 

25.ลกัษณะของสำรเคมีท่ีท่ำนเคยใช(้ตอบไดม้ำกกวำ่ 1ขอ้) 
 1. ชนิดผง 
 2. ชนิดน า้ 
 3. อืน่ๆ ระบุ ................................ 
 

 
 
 
 
 

 
TYPE1 
TYPE2 
TYPE3 
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ส่วนท่ี 1 (ต่อ) 
 CODE 
26.ส่วนใหญ่ท่านฉีดพ่นสารเคมีก าจัดศัตรูพชืในช่วงเวลาใด 
(เลอืก 1 ข้อ) 
 1. ช่วงก่อน 8 โมงเช้า 
 2. ช่วงหลัง 8 โมงเช้าถึงเที่ยง 
 3. ช่วงตั้งแต่เที่ยงจนถึง 4 โมงเย็น 
 4. ช่วงตั้งแต่ 4 โมงเยน็ถึงค ่า 

 TIME 

27.ในหน่ึงวนั โดยเฉล่ียท่ำนใชเ้วลำพน่สำรเคมี ประมำณเท่ำไหร่ 
(เลือก 1 ขอ้) 
 1. ไม่ไดใ้ชส้ำรเคมี 
 2. นอ้ยกวำ่ 2 ชัว่โมง 
 3. 2-4 ชัว่โมง 
 4. มำกกวำ่ 4 ชัว่โมง 

 
 
 

 

HOUR 

28.ในกำรผสมสำรเคมีแต่ละคร้ังท่ำนผสมโดย (เลือก 1 ขอ้) 
 1. ไม่ไดใ้ชส้ำรเคมี 
 2. ตำมท่ีฉลำกระบุ 
 3. นอ้ยกวำ่ท่ีฉลำกระบุ 
 4. มำกกวำ่ท่ีฉลำกระบุ 

 
 
 

 

LABE 

29.ขณะฉีดพน่หรือหลงัจำกกำรใชส้ำรเคมีก ำจดัศตัรูพืช ท่ำนเคย
มีอำกำรต่อไปน้ีหรือไม่ (ตอบไดม้ำกกวำ่ 1 ขอ้) 
 1.ปวดศีรษะ  
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 2.กลำ้มเน้ือกระตุก 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 3.ตำพร่ำ,มวั 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 4.ตวัสัน่ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
HEAD1 
HEAD 2 
HEAD 3 
HEAD 4 
 
TWIT1 
TWIT2 
TWIT3 
TWIT4 
 
DIM1 
DIM2 
DIM3 
DIM4 
 
TREM1 
TREM 2 
TREM 3 
TREM 4 
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 CODE 
 5.เหง่ือออกมำก 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 6.อ่อนเพลีย/ไม่มีแรง 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 7.น ้ำลำยไหล 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 8.ตะคริวตำมกลำ้มเน้ือ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 9.เดินเซ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 10.ตำลำย,วิงเวียนศีรษะ  
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 11.ปัสสำวะไหล 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 12.หวัใจเตน้ชำ้ลง 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 13.แขนหรือขำ ชำ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SOAK1 
SOAK2 
SOAK3 
SOAK4 
 
WEAK1 
WEAK 2 
WEAK 3 
WEAK 4 
 
SAL1 
SAL2 
SAL3 
SAL4 
 
MUS1 
MUS2 
MUS3 
MUS4 
 
STAG1 
STAG2 
STAG3 
STAG4 
 
DIZ1 
DIZ2 
DIZ3 
DIZ4  
 
URI1 
URI2 
URI3 
URI4 
 
HEART1 
HEART2 
HEART3 
HEART4 
 
NUMB1 
NUMB2 
NUMB3 
NUMB4 
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 CODE 
 14.หำยใจขดั 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 15.น ้ำมูกไหล 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 16.เหน่ือยหอบ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 17.คอแห้ง,แสบคอ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 18.ไอ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 19.เจบ็แน่นหนำ้อก 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 20.ล้ินชำ 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 21.คล่ืนไส้,อำเจียน 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 22.ทอ้งเสีย 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BREA1 
BREA2 
BREA3 
BREA4 
 
NOSE1 
NOSE2 
NOSE3 
NOSE4 
 
WHEZ1 
WHEZ2 
WHEZ3 
WHEZ4 
 
THRO1 
THRO2 
THRO3 
THRO4 
 
COUG1 
COUG2 
COUG3 
COUG4 
 
CHES1 
CHES2 
CHES3 
CHES4 
 
TONG1 
TONG2 
TONG3 
TONG4 
 
VOM1 
VOM2 
VOM3 
VOM4 
 
DIAR1 
DIAR2 
DIAR3 
DIAR4 
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 CODE 
 23.ปวดทอ้ง 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 24.ปวดแสบ/คนัตำ/น ้ ำตำไหล 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 
 25.ผื่นคนัท่ีผิวหนงั 
- ขณะใช ้                             ใช่       ไม่ใช่ 
- ทนัทีหลงัจำกใชไ้ม่นำน             ใช่       ไม่ใช่ 
- แมไ้ม่ไดใ้ช ้                         ใช่       ไม่ใช่ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

STOM1 
STOM2 
STOM3 
STOM4 
 
EYE1 
EYE2 
EYE3 
EYE4 
 
RASH1 
RASH2 
RASH3 
RASH4 

30.ท่านมีการใช้สารหรือมีการสัมผสักบัสารเคมีก าจัดศัตรูพชืคร้ัง
สุดท้าย ผ่านมาแล้ว ............วนั 

 DAY 

31.ท่านใช้ปุ๋ยเคมีหรือยาฆ่าหญ้าในสวนหรือไม่ 
       ใช้                ไม่ใช้ 

 FER 

32.ในบ้านของท่านใช้ยาจุดกนัยุงหรือไม่ 
        ใช้       ไม่ใช้ 

 MOS 

33.ในบ้านของท่านใช้ยาฉีดกนัยุงชนิดสเปร์ยหรือไม่ 
        ใช้       ไม่ใช้ 

 HOMSPRAY 
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ส่วนที่ 2 ควำมรู้ของเกษตรกร เร่ือง กำรใชส้ำรเคมีก ำจดัศตัรูพืช กา  ใน  เพยีงข้อเดยีว 
 CODE 
1.สำรเคมีก ำจดัศตัรูพืชเขำ้สู่ร่ำงกำยของคนเรำไดท้ำงใดบำ้ง 
 1.ทำงปำก                   2.ทำงผิวหนงั 
 3.ทำงหำยใจ                4.ทั้ง 3 ทำง 
 5.ไม่ทรำบ 

 KNO1 

2.สภำพอำกำศเช่นใด สำรเคมีก ำจดัศตัรูพืชเขำ้สู่ร่ำงกำยไดดี้ท่ีสุด 
 1.อำกำศช้ืนจดั           2.อำกำศร้อนจดั 
 3.อำกำศหนำวจดั       4.อำกำศสดใส 
 5.อำกำศแปรปรวน 

 KNO2 

3.พิษของสำรเคมีก ำจดัศตัรูพืชจะตกคำ้งในร่ำงกำยของใครไดบ้ำ้ง 
 1. สตัวต่์ำงๆ เช่น นก,ววั 
 2. ทำรกในครรภ ์
 3. เกษตรกรผูใ้ชส้ำรเคมี 
 4. ประชำชนท่ีบริโภคผกั,ผลไมแ้ละเน้ือสตัว ์
 5. ถูกทุกขอ้ 

 KNO3 

4.ควรเก็บสำรเคมีก ำจดัศตัรูพืช ไวท่ี้ใด 
 1.มีท่ีเก็บเฉพำะและปลอดภยั 
 2. เก็บในตูย้ำประจ ำบำ้น  
 3. เก็บไวใ้ตถุ้นบำ้น     
 4. เก็บไวใ้นครัว 
 5. เก็บตำมควำมสะดวก ท่ีมองเห็นและหยบิใชไ้ดง่้ำย 

 KNO4 

5.กำรใชส้ำรเคมีก ำจดัศตัรูพืชในปริมำณสูง จะมีผลอยำ่งไร 
 1. แมลงจะตำยมำกข้ึน 
 2. ผูใ้ชจ้ะไดรั้บสำรพิษเขำ้ไปมำก 
 3. ค่ำใชจ่้ำยนอ้ยลง 
 4. ผลผลิตจะไดม้ำกข้ึน 
 5. รำยไดเ้พ่ิมข้ึน 

 KNO5 

6.ภาชนะบรรจุสารเคมีก าจัดศัตรูพืชที่ใช้หมดแล้วควรท าอย่างไร 
 1. เผา 
 2. ทิง้ไว้ในสวน, ไร่, นา  
 3. ล้างแล้วน ามาใส่น า้ดืม่หรืออาหาร 
 4. ฝังดนิ ไม่ให้ใกล้กบัแหล่งน า้ 
 5. กองเกบ็เอาไว้ขายกับพ่อค้าของเก่า 

 KNO6 
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ส่วนท่ี 2 (ต่อ)  
 CODE 
7.กำรป้องกนัอนัตรำยจำกกำรใชส้ำรเคมีก ำจดัศตัรูพืชท่ีถูกตอ้ง 
ขณะฉีดพน่คือ 
 1. ใชผ้ำ้บำง ปิดจมูก และปำก 
 2. ใส่เส้ือแขนยำว กำงเกงขำยำว และผำ้ปิดหนำ้ 
 3. ใส่หนำ้กำกป้องกนั ใส่ถุงมือยำว สวมเส้ือแขนยำว และ
กำงเกงขำยำว  
 4. ไม่ตอ้งป้องกนัอะไร เพียงยนืเหนือลมก็พอ 
 5. ใส่หนำ้กำกป้องกนั อยำ่งเดียวก็เพียงพอ 

 KNO7 

8.ขอ้ใดเป็นหลกัในกำรใชส้ำรเคมีก ำจดัศตัรูพืช ท่ีถูกตอ้ง 
 1. ใชต้ำมเพื่อนบำ้นแนะน ำ 
 2. ใชต้ำมฉลำกระบ ุ
 3. ใชต้ำมเจำ้ของร้ำนท่ีขำยแนะน ำ 
 4. ใชต้ำมควำมถนดัและประสบกำรณ์ของแต่ละคน 
 5. ใชเ้หมือนกนัทกุยีห่้อ 

 KNO8 

9.สำรเคมีก ำจดัศตัรูพืชท่ีอนัตรำยมำก จะสงัเกตลกัษณะได้
อยำ่งไร 
 1. มีกล่ินฉุนมำก 
 2. มีสีเขม้มำก 
 3. มีรูปหวักะโหลกไขว ้
 4.ไม่มีเคร่ืองหมำย อย. 
 5. รำคำแพงมำกๆ 

 KNO9 

10.กำรตรวจวำ่มีสำรพิษตกคำ้งจำกสำรเคมีก ำจดัศตัรูพืชใน
ร่ำงกำย ท ำอยำ่งไร 
 1. ตรวจสมอง 
 2. เจำะเลือดตรวจ 
 3. ตรวจอุจจำระ 
 4. ตรวจเส้ือผำ้ 
 5. ตรวจคล่ืนหวัใจ 

 KNO10 

11.ขอ้ไดเป็นกำรตดัสินใจในกำรเลือกใชส้ำรเคมีก ำจดัศตัรูพืช 
 1.ซ้ือตำมค ำแนะน ำของเพ่ือนบำ้น 
 2.ซ้ือตำมค ำแนะน ำของเจำ้หนำ้ท่ีเกษตร 
 3.ซ้ือตำมค ำแนะน ำของร้ำนขำยของ 
 4.ซ้ือตำมค ำโฆษณำ 
 5.ซ้ือตำมค ำแนะน ำของตวัแทนขำย 

 KNO11 
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ส่วนท่ี 2 (ต่อ) 
 CODE 
12.วิธีเตรียมผสมสำรเคมีก ำจดัศตัรูพืชท่ีถูกตอ้งท ำอยำ่งไร 
 1. เทน ้ำยำโดยใชส้ำยตำประมำณว่ำพอดี 
 2. ผสมสำรโดยใชมื้อเปล่ำคนยำ 
 3. ใส่ถุงมือยำงและใชไ้มค้นยำ 
 4. เทยำลงแลว้ผสมโดยเขยำ่ถงั 
 5. ผสมให้เขม้ขน้ไวก่้อนเป็นดี  

 KNO12 

13.ผูท่ี้เคยมีอำกำรแพพิ้ษจำกสำรเคมีก ำจดัศตัรูพืชมำก่อนแลว้ 
ร่ำงกำยจะสร้ำงภูมิคุม้กนัข้ึนมำ 
 1. ใช่ 
 2. ไม่ใช่ 
 2. ไม่แน่ใจ  

 KNO13 

14.กำรท่ีผสมสำรเคมีหลำยชนิดในกำรฉีดพน่แต่ละคร้ังเพ่ือ
ประหยดัเวลำเป็นอนัตรำยกวำ่กำรฉีดพ่นดว้ยสำรเคมีชนิดเดียว 
 1. ใช่ 
 2. ไม่ใช่  

 KNO14 

15.กำรกินยำบำงตวัเช่นยำแกป้วดลดไขห้รือยำแกวิ้งเวียนศีรษะ 
จะช่วยป้องกนัหรือลดกำรแพพิ้ษสำรเคมีได ้
 1. ใช่ 
 2. ไม่ใช่  

 KNO15 
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ส่วนที่ 3 แบบสอบถามเกีย่วกบัความคดิเห็นในการใช้สารเคมีก าจัดศัตรูพชื 
ค าช้ีแจง  ให้ท าเคร่ืองหมาย  ลงในช่องว่างให้ตรงกบัความคดิเห็นของท่าน  

ค าถาม เห็น
ด้วย

อย่างยิง 

เห็น
ด้วย 

ไม่
แน่ใจ 

ไม่เห็น
ด้วย 

ไม่เห็น
ด้วยอย่าง

ยิง่ 

CODE 

1.สำรเคมีก ำจดัศตัรูพืชท่ีมีรำคำแพง
จะมีคุณภำพดีกวำ่สำรเคมีท่ีมีรำคำ
ถูก 

      ATT1 

2.เม่ือท่ำนปลูกพืชจ ำเป็นตอ้งใช้
สำรเคมีก ำจดัศตัรูพืชทุกคร้ัง 

      ATT2 

3.สำรเคมีก ำจดัศตัรูพืชท่ีมีตวัยำ
หลำยตวัเป็นสำรท่ีมีคุณภำพดี 

      ATT3 

4.เคร่ืองพน่สำรเคมีหรือภำชนะ
บรรจุสำรเคมีสำมำรถน ำไปลำ้งใน
แม่น ้ำโดยไม่เกิดอนัตรำยใดๆต่อ
สตัวอ่ื์น 

      ATT4 

5. สำรเคมีก ำจดัแมลงจะออกฤทธ์ิ
เฉพำะต่อแมลงเท่ำนั้น 

      ATT5 

6.สุขภำพร่ำงกำยของท่ำนแขง็แรง
พอและสำมำรถตำ้นสำรพิษในยำฆ่ำ
แมลงได ้

      ATT6 

7.ในขณะพน่สำรเคมีก ำจดัศตัรูพืช
ควรยนือยูท่ำงเหนือลมเท่ำนั้น 

      ATT7 

8.เกษตรกรทุกคนควรตรวจร่ำงกำย
หำสำรพิษตกคำ้งในร่ำงกำยอยำ่ง
นอ้ยปีละ 1 คร้ัง 

      ATT8 

9.กำรสูบบุหร่ีระหวำ่งพน่สำรเคมี
ก ำจดัศตัรูพืชไม่ท  ำให้สำรเคมีเขำ้สู่
ร่ำงกำย 

      ATT9 

10.ท่ำนสำมำรถหยดุสูบบุหร่ี,ด่ืม
น ้ำ,กินอำหำรไดข้ณะฉีดพน่ยำฆ่ำ
แมลง 

      ATT10 

11.กำรน ำสมุนไพรมำใชใ้นกำร
ก ำจดัศตัรูพืชไม่ไดผ้ลดีเท่ำท่ีควร
และยุง่ยำก 

      ATT11 
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ส่วนท่ี 3 (ต่อ) 
ค าถาม เหน็

ด้วย
อย่างยิง 

เห็น
ด้วย 

ไม่
แน่ใจ 

ไม่เห็น
ด้วย 

ไม่เห็น
ด้วยอย่าง

ยิง่ 

CODE 

12.ถึงแมว้ำ่ท่ำนจะมีร่ำงกำย
แขง็แรงดีแต่ก็สำมำรถเกิดกำรแพพิ้ษ
ยำฆ่ำแมลงไดห้ำกมีกำรสมัผสัหรือ
ใชส้ำรเคมีนั้น 

      ATT12 

13.เม่ือลมพดัแรงมำกๆจะตอ้งหยดุ
ฉีดพน่สำรเคมีก ำจดัศตัรูพืชทนัที 

      ATT13 

14.กำรผสมหรือฉีดพน่ยำฆ่ำแมลง
ในจ ำนวนนอ้ยๆและช่วงสั้นๆไม่
จ  ำเป็นตอ้งสวมใส่อุปกรณ์ป้องกนั 

   
 
 

   ATT14 

15.หลงัจำกกำรใชส้ำรฆ่ำแมลงแค่
เปล่ียนชุดท ำงำนก็พอไม่ตอ้งอำบน ้ ำ
ก็ได ้

      ATT15 

16.อนัตรำยจำกยำฆ่ำแมลงสำมำร
ป้องกนัและลดควำมรุนแรงได ้

      ATT16 

17.ถึงแมจ้ะสมัผสัหรือใชย้ำฆ่ำ
แมลงในปริมำณนอ้ยแต่เป็น
เวลำนำนก็ยงัจะเป็นอนัตรำยต่อ
สุขภำพได ้

      ATT17 

18.สำรเคมีฆ่ำแมลงบำงชนิดไม่ได้
เป็นอนัตรำยต่อผูใ้ช ้

      ATT18 

19.ผสมสำรเคมีหลำยชนิดเขำ้
ดว้ยกนัในกำรฉีดพน่สำมำรถลด
เวลำในกำรท ำงำนและอนัตรำยให้
นอ้ยลงได ้

      ATT19 

20.สวมใส่อุปกรณ์ป้องกนัในขณะ
ผสมและฉีดพน่ท ำให้รู้สึกอึดอดัไม่
สะดวกในกำรท ำงำน 

      ATT20 

21.ถึงแมว้ำ่อุปกรณ์ป้องกนัจะมี
รำคำแพงและหำซ้ือยำก แต่ก็จ  ำเป็น
และคุม้ค่ำ 

      ATT21 

22.อำบน ้ำทนัทีหลงัจำกกำรใชย้ำ
ฆ่ำแมลง จะช่วยลดผลกระทบต่อ
สุขภำพ 

      ATT22 
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ส่วนท่ี 3 (ต่อ) 
ค าถาม เห็น

ด้วย
อย่างยิง 

เห็น
ด้วย 

ไม่
แน่ใจ 

ไม่เห็น
ด้วย 

ไม่เห็น
ด้วยอย่าง

ยิง่ 

CODE 

23.กำรแยกซกัผำ้ชุดท ำงำนกบัผำ้
อ่ืนๆเป็นกำรส้ินเปลืองค่ำใชจ่้ำย
อยำ่งเปล่ำประโยชน์ 

      ATT23 
  

24.ผูท่ี้เคยมีอำกำรแพพิ้ษยำฆ่ำ
แมลงมำแลว้ ร่ำงกำยจะสร้ำงภูมิ
ตำ้นทำนข้ึนมำ 

      ATT24 
  

25.เม่ือมีอำกำรแพพิ้ษสำรเคมี
เกิดข้ึนเล็กนอ้ย สำมำรถหำยเองได้
ไม่ตอ้งพบแพทยเ์พ่ือตรวจรักษำ 

      ATT25 
  

26.สำรเคมีก ำจดัแมลงศตัรูพืช 
สำมำรถก่อให้เกิดโรคมะเร็งได ้

      ATT26 
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ส่วนที่ 4 ข้อมูลพฤติกรรมเกีย่วกบัการใช้สารเคมีก าจัดศัตรูพชื 
ค าช้ีแจง  ให้ท าเคร่ืองหมาย  ลงในช่องว่างให้ตรงกบัการปฏิบัติของท่าน 

การปฏิบัติ ท าทุก 
คร้ัง 

ท าบ่อย
มาก 

ท าบ่อย นานๆคร้ัง ไม่เคยท า CODE 

1.ท่ำนเลือกซ้ือสำรเคมีก ำจดั
ศตัรูพืชตำมค ำแนะน ำของเพื่อนบำ้น
และโฆษณำ 

      PRAC1 

2.ท่ำนเลือกซ้ือสำรเคมีก ำจดั
ศตัรูพืชจำกร้ำนขำยในตลำด 

      PRAC2 

3.ท่ำนเลือกใชส้ำรเคมีก ำจดัศตัรูพืช
ท่ีมีฉลำกบอกวิธีใชช้ดัเจน 

      PRAC3 

4.ท่ำนอ่ำนฉลำกวิธีใชก่้อนฉีดพน่
สำรเคมีก ำจดัศตัรู 

      PRAC4 

5.ท่ำนใชช้อ้นตวงตวงสำรเคมีเวลำ
ผสมยำ 

      PRAC5 

6.ท่ำนผสมสำรเคมีก ำจดัศตัรูพืช
จำกบำ้นแลว้ไปฉีดพน่ในสวน 

      PRAC6 

7.ท่ำนผสมสำรเคมีก ำจดัศตัรูพืชให้
มีควำมเขม้ขน้กวำ่ในฉลำกระบุ 

      PRAC7 

8.ท่ำนผสมสำรเคมีก ำจดัศตัรูพืช
หลำยชนิดรวมกนัในกำรฉีด 

      PRAC8 

9.ท่ำนดมสำรเคมีก ำจดัศตัรูพืชเพ่ือ
พิสูจน์กล่ิน 

      PRAC9 

10.ท่ำนตอ้งฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชตลอดทั้งวนัหรือเกือบตลอด
ทั้งวนั 

      PRAC10 

11.ถำ้หวัฉีดพน่สำรเคมีอุดตนัท่ำน
ใชป้ำกเป่ำสำรเคมีออก 

      PRAC11 

12.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนใส่เส้ือแขนยำวกำงเกง
ขำยำวรองเทำ้บูทและใส่หนำ้กำก 

      PRAC12 

13.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนฉีดพน่ทั้งเหนือลมและ
ใตล้ม 

      PRAC13 
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ส่วนท่ี 4 (ต่อ) 
 

การปฏิบัติ 
ท าทุก 
คร้ัง 

ท าบ่อย
มาก 

ท าบ่อย นานๆคร้ัง ไม่เคยท า CODE 

14.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนตอ้งหยดุสูบบุหร่ีหรือ
ด่ืมน ้ำเป็นระยะๆ 

      PRAC14 

15.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนหยดุรับประทำนอำหำร
โดยกำรลำ้งมือดว้ยน ้ ำและสบู่ 

      PRAC15 

16.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชถำ้มีลมพดัแรงมำกท่ำนจะ
หยดุฉีดพน่ 

      PRAC16 

17.ขณะฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชจนเส้ือผำ้ของท่ำนเปียกโชก
สำรเคมีท่ำนยงัคงฉีดพน่ต่อจนเสร็จ 

      PRAC17 

18.ขณะฉีดพน่สำรเคมีท่ำนพน่ให้
ฟุ้ งกระจำยมำกๆ 

      PRAC18 

19.ท่ำนลำ้งท ำควำมสะอำดเคร่ือง
พน่สำรเคมีก ำจดัศตัรูพืชหลงัจำกใช้
งำนเสร็จแลว้ 

      PRAC19 

20.สำรเคมีก ำจดัศตัรูพืชท่ีเหลือใน
ถงัหลงัฉีดพน่ท่ำนเททิ้งลงบนดิน 

      PRAC20 

21.หลงัฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชเสร็จท่ำนอำบน ้ ำทนัที 

      PRAC21 

22.หลงัฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชท่ำนน ำเส้ือผำ้ท่ีใส่ฉีดพน่มำ
ซกัรวมกบัผำ้อ่ืนๆ 

      PRAC22 

23.ท่ำนเก็บสำรเคมีก ำจดัศตัรูพืชท่ี
เหลือจำกฉีดพน่ไวภ้ำยในบำ้น 

      PRAC23 

24.ท่ำนเก็บผลผลิตทำงกำรเกษตร
ไปขำยหลงัฉีดพน่สำรเคมีก ำจดั
ศตัรูพืชก่อนก ำหนด 15 วนั 

      PRAC24 

25.ท่ำนตรวจสอบถงัพน่สำรเคมี
ก่อนฉีดพน่ 

      PRAC25 
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ส่วนท่ี 4 (ต่อ) 
การปฏิบัติ ท าทุก 

คร้ัง 
ท าบ่อย
มาก 

ท าบ่อย นานๆคร้ัง ไม่เคยท า CODE 

26.ท่ำนท ำควำมสะอำดภำชนะใส่
สำรเคมีก ำจดัศตัรูท่ีหมดแลว้ก่อน
น ำไปทิ้ง 

      PRAC26 

27.ท่ำนสวมถุงมือเม่ือผสมสำรเคมี
และฉีดพน่ 

      PRAC27 

28.ท่ำนสวำเส้ือแขนยำวและ
กำงเกงขำยำวเม่ือใชย้ำฆ่ำแมลง 

      PRAC28 

29.ท่ำนสวมหนำ้กำกปิดปำกและ
จมูกเม่ือใชย้ำฆ่ำแมลง 

      PRAC29 

30.ท่ำนใส่ผำ้ยำงกนัเป้ือนเม่ือใชย้ำ
ฆ่ำแมลง 

      PRAC30 

31.ท่ำนใส่หมวกเม่ือใชย้ำฆ่ำแมลง       PRAC31 

32.ท่ำนใส่รองเทำ้บูท้เม่ือใชย้ำฆ่ำ
แมลง 

      PRAC32 

33.ท่ำนใส่อุปกรณ์ป้องกนัครบชุด
เม่ือใชย้ำฆ่ำแมลง 

      PRAC33 

34.ในรอบปีท่ีผำ่นมำท่ำนเคยฉีด
พน่ยำฆ่ำหญำ้ในสวนหรือไม่ 
 ใช ้      ไม่ใช ้

  PRAC34 
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ส่วนที่ 5 คุณลักษณะของเกษตรกรที่เข้าร่วมเป็นกลุ่มศึกษา 
 

 CODE 

1 ท่ำนเป็นเกษตรกรในกลุ่มกำรศึกษำท่ีไดรั้บกำรคดัเลือกเป็นผูใ้ชส้ำรเคมี

ตน้แบบ 

  ใช่               

 ไม่ใช่ 

 MODEL 

 
 
 
 

ผู้วจิัยขอขอบคุณทุกท่าน 



Appendix E 

คู่มอืการป้องกนัอนัตรายจาก
สารเคมกี าจดัศัตรูพชื 

 

 

 

 

 

 

จัดท ำโดย  นำย ไพสิฐ บุณยะกวี 
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ค ำน ำ 

 กำรประกอบอำชพีเกษตรกรรมถอืเป็นก ำลังส ำคัญทีเ่ป็นรำกฐำนทำงเศรษฐกจิของชำต ิ

กำรดแูลสขุภำพเกษตรกรจงึเป็นงำนส ำคัญประกำรหนึง่ จำกนโยบำยเกษตรกรปลอดโรค 

ผูบ้รโิภคปลอดภัย สมนุไพรลดลำ้งพษิ กำยจติผอ่งใส นำยไพสฐิ บณุยะกว ีและคณะ ไดจั้ดท ำ

คูม่อืกำรป้องกันอันตรำยจำกสำรเคมกี ำจัดศตัรพูชื ในเกษตรกรสม้โชกนุ เพือ่กำรป้องกันโรคพษิ

จำกสำรก ำจัดศตัรพูชืขึน้ โดยมวีตัถปุระสงคเ์พือ่เป็นเอกสำรเผยแพรค่วำมรูส้ ำหรับเกษตรกร

สม้โชกนุ และเพือ่ใชเ้ป็นเอกสำรประกอบกำรฝึกอบรมเกษตรกรในกำรป้องกันโรคพษิสำรก ำจัด

ศัตรพูชื อกีประกำรหนึง่เนือ้หำภำยในเลม่จะประกอบดว้ยควำมรูเ้กีย่วกับสำรเคมกี ำจัดศตัรพูชื 

เกษตรกรไดรั้บอันตรำยจำกสำรเคมกี ำจัดศตัรพูชืไดอ้ยำ่งไร อำกำรทีเ่กดิขึน้จำกสำรเคมกี ำจัด

ศัตรพูชื และกำรเฝ้ำระวงัตนเองกำรฉีดพน่สำรเคมกี ำจัดศตัรพูชือยำ่งปลอดภัยอปุกรณ์ป้องกันที่

จ ำเป็นกำรจัดกำรอยำ่งปลอดภัยเพือ่ลดควำมเสีย่ง และป้องกันอันตรำยจำกกำรใชส้ำรเคมกี ำจัด

ศัตรพูชื กำรปฐมพยำบำลผูไ้ดรั้บอันตรำยจำกสำรเคมกี ำจัดศัตรพูชื ผูจั้ดท ำหวงัเป็นอยำ่งยิง่วำ่

คูม่อืนีจ้ะมสีว่นในกำรสนับสนุนกำรดแูลสขุภำพเกษตรกรโดยตรง รวมทัง้ผูส้นใจอืน่ๆในกำร

น ำไปใชใ้หเ้กดิประโยชนต์อ่ไป 

     

ดว้ยควำมปรำรถนำด ี 

 นำยไพสฐิ บณุยะกว ีและ คณะ 

ทีป่รกึษำ 

• ศ.นพ. สรุศักดิ ์ฐำนพีำนชิสกลุ 

• ดร.โรเบริต์ เซดวคิ เชฟแมน 
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สารเคมีก าจัดศัตรูพชืเข้าสู่ร่างกายได้อย่างไร? 

เพือ่ควำมเขำ้ใจใหถ้กูตอ้งวำ่จะป้องกันพษิภัยจำกสำรเคมกี ำจัดศตัรพูชืไดอ้ยำ่งไรนัน้ 
จ ำเป็นตอ้งรูว้ำ่มันอำจจะเขำ้สูร่ำ่งกำยไดโ้ดยทำงใด  
 
สำรป้องกันก ำจัดศัตรพูชืสำมำรถเขำ้สูร่ำ่งกำยได ้3 ทำง คอื 
• ทำงผวิหนัง (โดยกำรดดูซมึเขำ้ทำงผวิหนัง) 
• ทำงปำก (โดยกำรกนิ) 
• ทำงหำยใจ (โดยกำรสดูดม) 
 
สำเหตกุำรเกดิพษิจำกสำรป้องกันก ำจัดศัตรพูชืทีพ่บบอ่ยทีส่ดุ คอืกำรสมัผัสกับผวิหนัง ซึง่
สำมำรถเกดิขึน้ไดไ้มเ่พยีงแตก่ำรทีส่ำรกระเด็นหรอืร่ัวถกูผวิหนังโดยตรง แตย่ังเกดิขึน้ไดจ้ำก
กำรสวมเสือ้ผำ้ทีเ่ปรอะเป้ือนสำร หรอืเกดิขึน้จำกกำรไดรั้บละอองสำรอยำ่งตอ่เนือ่ง สำรเคมจีำก
เสือ้ผำ้จะผำ่นไปยังผวิหนังและสำมำรถซมึผำ่นผวิหนังเขำ้สูร่่ำงกำยได ้ตำ ปำก และอวยัวะ
สบืพันธุเ์ป็นสว่นทีต่อ้งระวงัเป็นพเิศษ มอื และแขนเป็นอวยัวะทีม่ักสมัผัสกับสำรเสมอๆ เมือ่หยบิ
จับสำร ถำ้อำกำศรอ้นจะตอ้งระมัดระวงัเป็นพเิศษ เพรำะเหงือ่จะชว่ยใหก้ำรดดูซมึทำงผวิหนัง
เพิม่มำกขึน้ กำรไดรั้บสำรโดยผำ่นทำงปำกจะมอีันตรำยมำก แตข่อ้ควรระวงัทีจ่ะป้องกันอันตรำย
มงีำ่ยๆ ดังนี:้ 
 
• อยำ่เก็บสำรป้องกันก ำจัดศัตรพูชืในขวดน ้ำดืม่หรอืภำชนะบรรจอุำหำร ควรเก็บไวใ้นภำชนะ
บรรจเุดมิของสำรเทำ่นัน้ 
• อยำ่ขนสง่ หรอืเก็บสำรป้องกันก ำจัดศัตรพูชืไวร้วมกับอำหำรเพือ่หลกีเลีย่งกำรปนเป้ือน 
• เก็บเมล็ดพันธุท์ีค่ลกุสำรป้องกันก ำจัดศัตรพูชืใหห้ำ่งไกลจำกสิง่บรโิภค เพือ่หลกีเลีย่ง
อบุัตเิหตจุำกกำรรับประทำนทัง้โดยคน และสตัว ์

กำรไดรั้บสำรโดยทำงหำยใจ 
อำจจะมอีันตรำยในกรณีใชส้ำรทีร่ะเหยไดใ้นบรเิวณทีปิ่ดมดิชดิ หรอืในภำวะทีอ่ำกำศหยดุนิง่
แมว้ำ่มลีะอองและฝุ่ นจ ำนวนนอ้ยทีส่ำมำรถผำ่นจมกู ไปสูป่อด แตท่ำงทีด่คีวรหลกีเลีย่งกำร
หำยใจเอำละอองสำรเขำ้ไป นอกจำกนีเ้มือ่ใชส้ำรป้องกันก ำจัดศัตรพูชืจะตอ้งมั่นใจวำ่มกีำร
ระบำยอำกำศ เพยีงพอ และควรใชเ้ครือ่งป้องกันกำรหำยใจเมือ่เริม่ท ำกำรฉีดพน่ 

  
ทีปิ่ดปำกจมกูและแวน่ตำส ำหรับพน่สำร”  
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“ทีปิ่ดปำกจมกูทีม่คีณุภำพต ำ่ ใชไ้ดไ้มเ่กนิ 1 ชัว่โมง น ำไปลำ้งดว้ยน ้ำสะอำดและตำกใหแ้หง้จงึ

น ำมำใชต้อ่ไป”  

 

สตูรผสม กำรบรรจ ุกำรตวง และกำรผสม 

สตูรผสม 
บรษัิทผูผ้ลติจะก ำหนดสตูรผสมของสำรป้องกันก ำจัดศัตรพูชืใหอ้ยูใ่นรปูแบบที ่สำมำรถ
น ำไปใชใ้หเ้กดิประโยชนส์งูสดุและปลอดภัย สำรป้องกันก ำจัดศัตรพูชืมหีลำยรปูแบบทัง้ทีเ่ป็น
ของเหลว. ของแข็ง. ผง และชนดิเม็ด บำงชนดิพรอ้มทีจ่ะใชไ้ดทั้นท ีบำงชนดิตอ้งท ำใหเ้จอื
จำงกอ่น ซึง่ปกตมิกัใชน้ ้ำผสมใหเ้จอืจำงกอ่นใช ้

กำรบรรจหุบีหอ่ 
กำรบรรจหุบีหอ่สำรป้องกนัก ำจัดศตัรพูชืจะแตกตำ่งกันไปตำมชนดิคณุสมบตัทิำงเคมขีองสตูร
ผสม ปรมิำณทีจ่ะขำย และสภำวะกำรขนยำ้ยระหวำ่งผูผ้ลติกับผูใ้ช ้
ภำชนะบรรจทัุง้หมดจะตอ้งไดรั้บกำรปิดผนกึอยำ่งแน่นหนำจำกผูผ้ลติเพือ่ป้องกันกำรร่ัวไหล
สญูเสยี และเพือ่ใหส้งัเกตเห็นไดช้ดัเจนถำ้เกดิกำรฉีดขำดไมว่ำ่จะ้วยวธิใีดๆ ตัวอยำ่งของผนกึ
ดังกลำ่ว ไดแ้ก:่ 
• วงแหวนพลำสตกิรอบฝำเกลยีว 
• แผน่โลหะปิดผนกึใตฝ้ำเกลยีว 
• กระดำษฟอยลปิ์ดผนกึใตฝ้ำปิด 
ผูซ้ ือ้ควรตรวจผนกึเหลำ่นีอ้ยำ่งระมัดระวงั และจะตอ้งไมซ่ือ้สำรป้องกันทีห่บีหอ่ทีฉ่ีกขำด 

  

“อยำ่ซือ้สำรป้องกันก ำจัดศัตรพูชืทีไ่มไ่ดปิ้ด
มดิชดิ” 

“อยำ่แบง่สำรป้องกันก ำจัดศัตรพูชืใสภ่ำชนะ
อืน่” 

กำรบรรจทุีไ่มถ่กูตอ้ง 
อยำ่แบง่สำรป้องกันก ำจัดศัตรพูชืจำกภำชนะบรรจขุองบรษัิททีผ่ลติลงในภำชนะอืน่ หรอืแบง่
บรรจลุงในขวด ถงุ หรอืกระป๋อง เพือ่จ ำหน่ำยตอ่ไป กำรกระท ำดังกลำ่วผดิกฎหมำย 



 
 

280 
 

ค ำแนะน ำในกำรใช ้
ค ำแนะนะพืน้ฐำนส ำหรับกำรใชก้ฎหมำยบังคับใหใ้ชภ้ำษำทอ้งถิน่ทีเ่ขำ้ใจงำ่ยตดิบนภำชนะที่
บรรจ ุอำจจะมคี ำแนะน ำเพิม่เตมิในรปูของใบปลวิหรอืใบแทรก ผูซ้ ือ้ควรจะถำมหำวำ่ม ีหรอืไม ่
หำกมคีวรเก็บไวใ้กลม้อืเพือ่ใชอ้ำ้งองิตลอดระยะเวลำทีม่กีำรใชส้ำร 

อำ่นฉลำก และค ำแนะน ำกอ่นใชส้ำรป้องกันก ำจัดศตัรพูชื ส ิง่ส ำคัญทีจ่ ำเป็นตอ้งทรำบ คอื 
• สำรป้องกันก ำจัดศัตรพูชืนัน้เหมำะสมตำมวตัถปุระสงคท์ีต่อ้งกำรหรอืไม?่ 
• ตอ้งระวงัควำมปลอดภัยอยำ่งไรบำ้ง? 
 

 
“อยำ่ซือ้สำรป้องกันก ำจัดศัตรพูชืทีไ่มไ่ดปิ้ดมดิชดิ” 
 

กำรตวง และกำรผสม 
กำรตวงวดั 
เลอืกอัตรำกำรใชท้ีแ่นะน ำบนฉลำกใหเ้หมำะสมกับเนือ้ที ่และเครือ่งมอืทีจ่ะใช ้ตอ้งใชต้ำมอตัรำ
ทีแ่นะน ำอยำ่งเครง่ครัด กำรใชม้ำกจะไมไ่ดผ้ลดเีสมอไป สว่นกำรใชน้อ้ยจะไมไ่ดผ้ลโดยสิน้เชงิ
ท ำใหเ้กดิกำรสญูเสยีทำงเศรษฐกจิและกำรตำ้นทำนของศัตรพูชื 

หลักกำร และวธิตีวงวดัแตกตำ่งกันไปตำมลกัษณะชนดิของสำร และขนำดของพืน้ที ่ทีฉ่ีดพน่ 
สำรป้องกันก ำจัดศัตรพูชืทีเ่ป็นของแข็ง เชน่ ชนดิเม็ด และชนดิฝุ่ นสำมำรถใชไ้ดเ้ลยทันท ี
เชน่เดยีวกับชนดิ ULV ทีส่ำมำรถใสก่ับเครือ่งแลว้พน่ไดโ้ดยไมต่อ้งผสมน ้ำ สำรเขม้ขน้ชนดิที่
เป็นของเหลวตอ้งผสมน ้ำกอ่นแลว้เทลงถังฉดี จำกนัน้เทน ้ำเตมิลงไปใหค้รบตำมควำมเขม้ขน้ที่
แนะน ำ สว่นชนดิผงเปียกน ้ำควรผสมน ้ำเพยีงเล็กนอ้ยใหล้ะลำยกอ่นแลว้จงึเทใสถั่งหลัง จำกนัน้
จงึเตมิน ้ำใหต้ำมอัตรำทีก่ ำหนด และผสมใหเ้ขำ้กัน 

อยำ่ผสมสำรละลำยจนเต็มถังฉีด เพรำะสำรอำจจะร่ัวไหลในระหวำ่งกำรใช ้ถำ้จะตอ้งเตรยีม
สำรละลำยไวส้ ำหรับพน่ จะตอ้งไมผ่สมสำรละลำยไวม้ำกเกนิควำมสำมำรถทีจ่ะพน่ในแตล่ะครัง้ 

กำรตวง และผสมสำรป้องกันก ำจัดศัตรพูชืจะตอ้งปฎบิัตดิังนี:้ 
1. เป็นสิง่ส ำคัญทีจ่ะตอ้งหลกีเลีย่งกำรเปรอะเป้ือนถกูผวิหนัง ดังนัน้จงึควรสวมใสเ่ครือ่งป้องกัน
อันตรำยทีแ่นะน ำไวบ้นฉลำก ถำ้ผวิหนังหรอืเสือ้ผำ้เกดิกำรเปรอะเป้ือนจะตอ้งลำ้งออกทันทโีดย
ใชน้ ้ำมำกๆ ถำ้เกดิกำรกระเด็นเขำ้ตำจะตอ้งลำ้งตำเป็นเวลำประมำณ 10 นำท ีหลังจำกใชส้ำร
ป้องกันก ำจัดศัตรพูชืทกุครัง้ 
2. ไมค่วรผสมสำรป้องกันก ำจัดศตัรพูชืหลำยชนดิลงในถังเพือ่ฉีดพน่พรอ้มกนัเพรำะ อำจท ำให ้
ประสทิธภิำพของสำรป้องกันก ำจัดศัตรพูชืลดลง และอำจจะเป็นพษิตอ่พชืทีฉ่ีดพน่ไดด ้
3. ในกรณีทีม่คีวำมจ ำเป็นตอ้งผสมสำรป้องกันก ำจัดศัตรพูชืหลำยชนดิลงในถังเดยีว กันตอ้ง
ผสมตำมตำรำงผสมสำรหรอืใหส้งัเกตวุำ่เมือ่ผสมไปแลว้ไมเ่กดิกำรตก ตะกอน. ไมเ่กดิควำม
รอ้น. ไมเ่กดิกำรแยกชัน้ จงึสำมำรถผสมกันได ้
4. อยำ่ตวง หรอืผสมสำรในบรเิวณใกล ้ๆ  บำ้น หรอืในทีอ่ยูข่องสตัวเ์ลีย้ง 
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5. ควรเก็บสำรไวใ้หห้ำ่งไกลจำกเด็กและสตัวเ์ลีย้ง 
6. ระวงัอยำ่ใหส้ำรปนเป้ือนในแหลง่น ้ำหรอืบอ่น ้ำซึง่สตัวอ์ำจเขำ้ไปดืม่น ้ำ 
7. ใชอ้ปุกรณ์ทีเ่หมำะสม 
• กำรตวง ควรใชถ้ว้ยตวงส ำหรับสำรป้องกันก ำจัดศตัรพูชืทีเ่ป็นของเหลว และใชภ้ำชนะส ำหรับ
ตักสำรทีเ่ป็นผง อยำ่ใชม้อืแทนภำชนะส ำหรับตักเป็นอันขำด 
• ใชแ้ทง่ไม ้หรอืไมพ้ำยในกำรผสมสำรป้องกันก ำจัดศัตรพูชืในถัง อยำ่จุม่มอื และแขนลงใน
สำรละลำย เพือ่ท ำกำรกวน 

 

“ใชอ้ปุกรณ์ทีเ่หมำะส ำหรับกำรตวง และผสมอยำ่ตกัหรอืกวนสำรป้องกันก ำจัดศัตรพูชืดว้ยมอื
เปลำ่” 

• ใชก้รวย หรอืใชเ้ครือ่งกรอง 
8. ใชผ้ำ้สะอำดทีส่ดุเทำ่ทีม่อียูก่รองเศษวสัดอุอก 
9. เทสำรป้องกันก ำจัดศัตรพูชืชนดิทีเ่ป็นของเหลวงอยำ่งระมัดระวงั เพือ่หลกีเลีย่งกำรหกรด 
และกระเด็นถำ้จ ำเป็นอำจใชก้รวยชว่ยในกำรเท อยำ่ใชห้ลอดดดูสำรป้องกันก ำจัดศตัรพูชืทีเ่ป็น
ของเหลวเป็นอันขำด 
10. ยก เคลือ่นยำ้ย สำรป้องกันก ำจัดศัตรพูชืชนดิทีเ่ป็นผงหรอืชนดิทีเ่ป็นสำรละลำยอยำ่งระมัด 
ระวงัเพือ่หลกีเลีย่งกำรฟุ้ง หรอืกระฉอก ควรยนือยูเ่หนอืลมเพือ่วำ่ลมจะไดพั้ดฝุ่ นผง หรอืละออง
สำรออกไปจำกตัว 
11. ลำ้งอปุกรณ์ทกุชนดิหลังจำกกำรใชง้ำน เทน ้ำทีใ่ชล้ำ้งอปุกรณ์ และใหไ้หลลงสูพ่ืน้ดนิ
หำ่งไกลจำกบำ้นเรอืน บอ่น ้ำ ทำงน ้ำไหล และพชืผลตำ่งๆ จะตอ้งไมน่ ำภำชนะทีใ่ชใ้นกำรผสม 
และตวงสำรป้องกันก ำจัดศัตรพูชืไปใชเ้พือ่วตัถปุระสงคอ์ืน่ 
12. ปิดหบีหอ่ใหแ้น่นหนำหลังจำกกำรใชแ้ลว้เพือ่ป้องกันกำรร่ัวไหลหรอืกำรปนเป้ือนและเก็บไว ้
อยำ่งปลอดภัย เก็บสำรป้องกันก ำจัดศัตรพูชืไวใ้นภำชนะบรรจเุดมิเสมอ อยำ่ถำ่ยเทใสข่วดน ้ำ 
หรอืภำชนะบรรจอุำหำรชนดิอืน่ๆ 
13. ถำ้สำรป้องกันก ำจัดศตัรพูชืเกดิกำรหกรด ใหป้ฎบิัตติำมหัวขอ้จัดกำรสิง่หกรด 
14. สำรป้องกันก ำจัดศัตรพูชืทีเ่หลอืจำกกำรใช ้และไมต่อ้งกำรใชแ้ลว้ควรจะเทลงในดนิซึง่ขดุ
เป็นหลมุหำ่งไกลจำกทีอ่ยูอ่ำศัย บอ่น ้ำ ทำงน ้ำไหล และพชืตำ่ง 
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ขอ้มลูจาก หนังสอื “กำรใชส้ำรป้องกันศัตรพูชือยำ่งปลอดภัยและมปีระสทิธภิำพ” 
สมำคมอำรักขำพชืไทย 

รำยละเอยีดกำรผสมสำรป้องกันก ำจัดศัตรพูชืบำงชนดิ 
 
1. เมทำมโิดฟอส ผสมกบั ไซฟลทูรนิ และ ไตรฟลมูรูอน ได ้
2. เมทำมโิดฟอส ไมจ่ ำเป็นตอ้งผสมกับ ไดเมโทเอต 
3. อำมทีรำซ ผสมกับ มำเนบ แมนโคเซบ ซเีนบ ไดแ้ต ่ผสมกับ เฟอรแ์บม ไมไ่ด ้
4. คำรบ์ำรลิ ผสมกับ ไดเมโทเอต อำจเกดิอันตรำยกับถ่ัวเหลอืง และมะเขอืเทศ 
คำรบ์ำรลิ ผสมกับ ไดเมโทเอต หรอื มำลำไทออนอำจเป็นอันตรำยตอ่ฝ้ำยได ้
5. คำรบ์ำรลิ ผสมกับ ปิโตรเลยีมสเปรยอ์อยล ์อำจเกดิอันตรำยตอ่ แอปเปิลได ้
6. คำรบ์ำรลิ ผสมกับ ไดโฟลำแทน 4 เอฟ ท ำใหผ้ลมะเขอืเทศออ่นๆ เป็นจดุๆ ในชว่งฤดรูอ้น
หรอืขำดน ้ำ 
7. อยำ่ผสม ไดอะซโินน กับ มำเนบ หรอื ซเีนบ พ่นบนตน้ แอพรคิอท 
8. โดดนิ ผสมกับ ไดโคโฟล ในรปูของผงได ้แต ่โดดนิ ไมส่ำมำรถผสมกับ คลอรโ์รเบนซเิลต
ได ้
9. หลังพน่ ซลัเฟอร ์(ผง) 2 อำทติย ์จงึจะพน่ ไดโคโฟล ได ้
10. ไดโคโฟล ผสมกับแคปแทน ในรปูผงได ้
11. อยำ่ผสม ไดเมโทเอต กับ ปิโตรเลยีมสเปรยอ์อยล ์พน่บนไมป้ระดับ 
12. เอ็นโดซลัแฟน ผสมกับ โดดนิ และแคปแทน ในสตูรผงเทำ่นัน้ 
13. มำลำไทออน ผสมกบั แคปแทน และโดดนี ในรปูผงเทำ่นัน้ 
14. ควรผสมมำลำไทออน กับ ไอโพรไดโอน ในเครือ่งพน่ทีม่รีะบบกวน และรบีพน่ทันท ี
15. เบโนมลิ ผสมกับ มำเนบ แมนโคเซบ แตไ่มจ่ ำเป็นตอ้งผสมกับ เมไทแรม 
16. อยำ่ผสม แบนเลท และ แคปแทน พน่สม้ภำยใน 3 อำทติยท์ีพ่น่น ้ำมันไปแลว้ 
17. ตอ้งผสมสำรจับใบ ตำมทีร่ะบฉุลำก 
18. ผสมกันแตต่อ้งใชภ้ำยใน 6 ชัว่โมง 
19. ผสมกันไดแ้ตต่อ้งรบีใชทั้นท ี
20. อยำ่ผสมสำรทีม่สีว่นประกอบของทองแดง กับ ไซแรม 
21. อยำ่ผสม ไอโพรไดโอน (ร๊อฟรัล สตูรน ้ำ) กับ คอปเปอรอ์อกซีค่ลอไรด ์พน่บนมันฝร่ัง 
22. Growth regulators 
สำรประกอบของ แนฟทำลนีแอซทิกิ, แนฟทำลนีแอซทิำมนี และ Phenoxy สว่นใหญส่ำมำรถ
เขำ้กับสำรฆำ่แมลงและสำรป้องกันโรคพชืได ้ยกเวน้สำรทีม่ฤีทธิเ์ป็นดำ่งมำก หำกจ ำเป็นตอ้ง
แยกพน่ทลีะชนดิ หรอืใชต้ำมค ำแนะน ำของบรษัิทผูผ้ลติ 
23. Antibiotic ใหผ้ลดทีีส่เุมือ่ไมผ่สมกับสำรชนดิอืน่ๆ Streptomycin, Agri-strep และ 
Agrimycin สำมำรถผสมไดก้ับ ไดเมโทเอต แคปแทน, เฟอรแ์บม, พำรำไทออน, ซลัเฟอร ์
(ผง), มำเนบ และ ซเีนบ แตห่ำ้มผสมกับ บอรโ์ดมกิเจอร ์หรอืสำรทีม่ฤีทธิเ์ป็นดำ่งมำก 
24. Nuclear Polyhedrosis Virus สำมำรถผสมกับสำรฆำ่แมลงไดท้กุชนดิ โดยเฉพำะสำรทีม่ี
ประสทิธภิำพในกำรท ำลำยไข ่เชน่ คลอรไ์ดมฟีอรม์ และ เมโทมลิ เป็นตน้ 
25. Bacillus thuringiensis โดยสว่นใหญส่ำมำรถเขำ้กับสำรฆำ่แมลงและสำรป้องกันโรคพชืได ้
ผสมแลว้พน่ทันท ียกเวน้สำรเหลำ่นีค้อื อำมทีรำซ, อะซนิฟอสเมทลิ, แคพทำโฟล, ไดเมโท
เอต, ไดโนแคป, ไอโซโปรคำรบ์, เฟนโทเอต, โฟซำโลน และ บอรโ์ดมกิเจอร ์
26. สำรป้องกันก ำจัดศัตรพูชืในผังขำ้งบนนี ้เป็นชือ่สำมัญทัง้หมด  
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ขอ้ควรระวงั 
1. กำรผสมสำรป้องกันก ำจัดศตัรพูชืตำ่งๆ อำจแตกตำ่งจำกผังกำรผสมสำรขำ้งบนนีเ้นือ่งจำก
สตูรของสำรฯ เหลำ่นัน้ ดังนัน้ตอ้งปฎบิัตติำมค ำแนะน ำของบรษัิทผูผ้ลติอยำ่งเครง่ครัด 
2. ผังนีไ้มใ่ชเ่ป็นกำรแนะน ำใหใ้ช ้แตเ่ป็นเอกสำรทีร่วบรวมจำก แหลง่ขอ้มลูตำ่งๆ กำรผสมสำร
บำงอยำ่งอำจจะเกดิอันตรำยตอ่ มนุษย ์สตัว ์และพชืได ้
3. เมทำมโิดฟอส และ เอนโดซลัแฟน ไดถ้กูก ำหนดใหเ้ป็น วตัถอุันตรำยชนดิที ่4 แลว้ คอื 
จัดเป็นวตัถอุันตรำยทีห่ำ้มประกอบกจิกำร หำ้มมใิหม้กีำรผลติ หำ้มน ำเขำ้หรอืสง่ออกและหำ้มมี
ไวใ้นครอบครอง ตำมพระรำชบัญญัตวิตัถอุันตรำย พ.ศ. 2535 

กำรท ำลำยภำชนะบรรจ ุ
 
ภำชนะบรรจทุีใ่ชห้มดแลว้ จะตอ้งท ำลำยอยำ่งปลอดภัย ดังนี:้ 
• ท ำลำยภำชนะบรรจจุนไมส่ำมำรถน ำกลับมำใชไ้ดใ้หม ่
• อำ่นฉลำกของสำรอยำ่งระมัดระวงั โดยเฉพำะวธิกีำรท ำลำยภำชนะบรรจุ 
• ควรลำ้งภำชนะบรรจสุำรป้องกันก ำจัดศัตรพูชื 3 ครัง้ กอ่นท ำลำย  

กำรฝัง 
• เลอืกบรเิวณทีฝั่งภำชนะบรรจใุหห้ำ่งอยำ่งนอ้ย 50 เมตร จำกแหลง่น ้ำ และอำคำรบำ้นเรอืน 
ควรเป็นพืน้ทีท่ีไ่มไ่ดใ้ชป้ระโยชน ์
• บรเิวณทีฝั่งไมค่วรเป็นพืน้ดนิทรำบ หรอืมรีะดับน ้ำใตด้นิลกึจำกกน้หลมุลงไปนอ้ยกวำ่ 2 เมตร 
หำกมขีอ้สงสยัเกีย่วกับชนดิของดนิ หรอืระดับน ้ำใตด้นิใหร้องกน้หลมุดว้ยดนิเหนยีว แผน่ยำง 
หรอืแผน่พลำสตกิกอ่น 
• บันทกึสถำนที ่วนัที ่และสิง่ทีฝั่ง 
• ขดุหลมุใหภ้ำชนะบรรจทุีจ่ะฝังลกึจำกผวิดนิอยำ่งนอ้ย 0.5 เมตร 
• เปิดฝำภำชนะบรรจทุีล่ำ้งแลว้ และท ำลำยโดยกำรตัดหรอืทบุใหแ้ตก (ส ำหรับขวดแกว้ใหห้อ่
ผำ้ หรอืทบุในถงุ) 
• ฝังภำชนะบรรจลุงในหลมุ แลว้สลับดว้ยขยะเป็นชัน้ๆ ชัน้ละประมำณ 10-15 เซนตเิมตร กลบ
หลมุโดยเตมิขยะในไรห่รอืเตมิปนูขำว ขีเ้กำ้ เพือ่ใหก้ำรยอ่ยสลำยของสำรป้องกันก ำจัดศัตรพูชื
เร็วขึน้ 
• เมือ่ฝังถงึระยะหำ่งจำกผวิดนิ 0.5 เมตรใชด้นิทีข่ดุออกจำกหลมุกลบจนเสมอกับพืน้ดนิ 
• ตดิป้ำยบรเิวณทีฝั่งและลอ้มรัว้เพือ่ป้องกันเด็กหรอืสตัวเ์ลีย้ง 

กำรเผำ 
• ภำชนะบรรจทุีเ่ป็นกลอ่ง ควรเผำทิง้ 
• กำรเผำจะตอ้งกระท ำในบรเิวณทีห่ำ่งไกลจำกทีอ่ยูอ่ำศัย และพชืตำ่งๆ 
• อยำ่ยนืในบรเิวณทีม่คีวันจำกกำรเผำสำรป้องกันก ำจัดศตัรพูชื และตอ้งน ำเด็กและสตัวเ์ลีย้ง
ออกไปจำกบรเิวณนัน้ 

กำรใชส้ำรป้องกันก ำจัดศตัรพูชื กำรบ ำรงุรักษำ และกำรซอ่มแซมอปุกรณ์  

กำรใชส้ำรป้องกันก ำจัดศตัรพูชืในงำนเกษตร 
กำรใชส้ำรป้องกันก ำจัดศตัรพูชืมอียูห่ลำยวธิขี ึน้อยูก่ับชนดิของพชิผลชนดิ ของศัตรพูชื และ
ชนดิของอปุกรณ์ทีจ่ะใช ้จะตอ้งสอนวธิกีำรใชใ้หแ้กผู่ท้ีจ่ะใชด้ว้ยกำรฝึกอบรมในขอบเขตของ
ทอ้งถิน่ นัน้ๆ 
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อยำ่งไรก็ตำม มหีลักกำรพืน้ฐำนท่ัวไปซึง่จะท ำใหผู้ใ้ชส้ำมำรถไดรั้บผลทีม่ปีระสทิธภิำพอยำ่ง
ปลอดภัย ทัง้ตอ่ตนเอง ผูอ้ ืน่ และสิง่แวดลอ้ม 
• อยำ่ใชส้ำรป้องกันก ำจัดศัตรพูชื โดยมไิดผ้ำ่นกำรฝึกอบรมอยำ่งเพยีงพอ 
• อยำ่ใหเ้ด็กใชห้รอืสมัผัสสำรโดยเด็ดขำด ใหเ้ด็กออกนอกบรเิวณทีม่กีำรใช ้
• อยำ่ใหบ้คุคลอืน่เขำ้ไปในบรเิวณทีก่ ำลังมกีำรใชส้ำรป้องกันก ำจัดศัตรพูชื 
• อำ่นและปฎบิัตติำมฉลำก หรอืขอค ำแนะน ำเกีย่วกับปรมิำณสำรทีใ่ชว้ธิกีำรใชเ้ครือ่งป้องกัน
อันตรำย ระยะเวลำในกำรใช ้กำรใชส้ำรซ ้ำ และระยะเวลำเก็บเกีย่ว 
• ระวงัสภำพอำกำศ โดยเฉพำะอยำ่งยิง่ลมซึง่จะท ำใหเ้กดิกำรพัดพำไปโดยจะถกูพัดพำไปไกล
จำกเป้ำหมำย และอำจจะเป็นอันตรำยถำ้สำรถกูพัดพำไปยังผูใ้ชพ้ชืผลอืน่ๆ น ้ำ สตัวเ์ลีย้ง หรอืที่
อยูอ่ำศัย สำรป้องกันก ำจัดศัตรพูชืบำงชนดิจะถกูชะลำ้งออกไดง้ำ่ยโดยน ้ำฝน ดังนัน้ จงึไมค่วร
ใชส้ำรเมือ่ฝนก ำลังจะตก 
• พน่สำรป้องกันก ำจัดศัตรพูชืในชว่งเชำ้หรอืเย็นเทำ่นัน้ กำรพน่สำรในขณะทีแ่ดดจัดอำจท ำให ้
เกดิอันตรำยกับพชืทีพ่น่ได ้และในขณะทีแ่ดดจัดสำรฯ จะเขำ้สูร่ำ่งกำยไดง้ำ่ย และเป็นอันตรำย
ตอ่รำ่งกำยไดม้ำกกวำ่ปกต ิ
• กันผูค้น และสตัวเ์ลีย้งออกหำ่งจำกพชืผลทีเ่พิง่ไดรั้บสำร 

    
  “พน่สำรในชว่งเชำ้หรอืเย็นเทำ่นัน้”  

กำรจดบันทกึกำรใชส้ำรป้องกันก ำจัดศัตรพูชื 
กำรใชส้ำรป้องกันก ำจัดศตัรพูชื ควรจะตอ้งจดบันทกึไวท้กุครัง้เกีย่วกับวนั เวลำ สถำนที ่อัตรำ
กำรใช ้จ ำนวนทีใ่ช ้ศัตรพูชืทีพ่บ กำรซือ้สำร กำรฉีดพน่ในแตล่ะครัง้ กำรฉดีครัง้สดุทำ้ยกอ่นกำร
เก็บเกีย่ว กำรเก็บสำร กำรท ำลำยภำชนะบรรจ ุทัง้นี ้เพือ่ประโยชนข์องเกษตรกร ทีจ่ะไดท้รำบ
ตน้ทนุกำรผลติและป้องกนัหนอนแมลงดือ้ยำ และผูบ้รโิภคมคีวำมปลอดภัยในกำรบรโิภคพชืผัก 
รวมทัง้เพือ่ใหเ้กษตรกรมรีะบบกำรผลติทีม่มีำตรฐำนตำมระบบ เกษตรดทีีเ่หมำะสม หรอื GAP 
(Good Agricultural Practice) 
 
 

กำรบ ำรงุรักษำ 
ประเภทของอปุกรณ์ทีใ่ชข้ ึน้อยูก่ับชนดิของสำรป้องกันก ำจัดศตัรพูชื เชน่ ชนดิน ้ำ ชนดิผง หรอื
ชนดิเม็ด และขึน้อยูก่ับปรมิำณทีใ่ช ้

ผูท้ีเ่กีย่วขอ้งกับกำรใชส้ำรป้องกันก ำจัดศัตรพูชืทกุคนไมว่ำ่จะเป็นผูฉ้ีดพน่ ผูล้งมอืปฎบิัต ิหรอื
ผูช้ว่ย จะตอ้งไดรั้บอบรมทีถ่กูตอ้ง เพือ่ใหเ้กดิควำมปลอดภัยสงูสดุ 

http://www.tcpa.or.th/thai/safeuse5.htm
http://www.tcpa.or.th/thai/safeuse5.htm
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เครือ่งพน่สำรป้องกันก ำจัดศัตรพูชืเป็นอปุกรณ์ทีม่รีำคำแพง ดังนัน้ กำรดแูลรักษำทีถ่กูตอ้งจะ
ชว่ยยดือำยกุำรใชง้ำน และลดกำรซอ่มแซมลง นอกจำกนีย้ังชว่ยลดอันตรำยำจำกกำรร่ัวซมึ
ขณะพน่สำรป้องกันก ำจัดศัตรพูชือกีดว้ย ควรท ำกำรตรวจสอบเครือ่งพน่ของทำ่นทัง้กอ่นและ
หลังกำรพน่ ส ำหรับกำรตรวจสอบอยำ่งละเอยีด ควรท ำกอ่นฤดปูลกู และอกีครัง้หนึง่หลังฤดู
ปลกู แตถ่ำ้ใชต้ดิตอ่กันนำนหลำยเดอืน ควรตรวจสอบทกุเดอืน 

เครือ่งพน่ทีร่ั่วซมึเป็นสำเหตทุ ำใหเ้กดิกำรปนเป้ือนของสำรป้องกันก ำจัดศัตรพูชืทีพ่บมำกทีส่ดุ
และยังท ำใหเ้สยีเวลำ สิน้เปลอืงเงนิทอง ดังนัน้จงึควรหำทำงป้องกันกอ่นทีจ่ะเกดิกำรร่ัวซมึ 

กอ่นเริม่ปฎบิัตงิำน 
ตรวจสอบชิน้สว่นทีส่ ำคัญของเครือ่งพน่ เชน่ คันปิดเปิดน ้ำยำ เปลีย่นสว่นทีช่ ำรดุทันท ีเตมิน ้ำ
สะอำดเพือ่ตรวจสอบกำรร่ัวซมึ 

กอ่นพน่สำรป้องกันก ำจัดศัตรพูชื 
1. ตรวจสอบสำยสะพำยเครือ่งพน่ และเปลีย่นใหมทั่นทถีำ้ช ำรดุ 
2. เตมิน ้ำสะอำดลงในถัง ตรวจสอบกำรร่ัวซมึและซอ่มสว่นทีจ่ ำเป็น 
3. โยกคันโยกหลำยๆ ครัง้เพือ่ใหม้คีวำมดันภำยในถัง 
4. ตรวจสอบกำรร่ัวซมึขณะมคีวำมดันภำยในถังบรเิวณสว่นตอ่ สำยยำง และดำ้มจับ 
5. ปิดเปิดคันบังคับทีด่ำ้มจับเพือ่ตรวจสอบกำรร่ัวซมึทีล่ ิน้บรเิวณดำ้มจับ 
6. ตรวจสอบบรเิวณหัวฉีดวำ่มกีำรร่ัวซมึหรอืไมแ่ละดวูำ่หัวฉีดใหล้ะอองสำรทีส่ม ำ่เสมอหรอืไม ่

เมือ่เตมิสำรป้องกันก ำจัดศัตรพูชืลงในถังพน่ 
ระวงัอยำ่เตมิใหล้น้เพือ่ป้องกันไมใ่หน้ ้ำยำหกออกจำกถังพน่ หลังจำกพน่สำรป้องกันก ำจัด
ศัตรพูชืแลว้ ลำ้งถังดว้ยน ้ำสะอำด 3 ครัง้ แตล่ะครัง้ป๊ัมคันโยกเพือ่ใหน้ ้ำลำ้งผำ่นสำยยำง และ
กำ้นฉีด หลังจำกเทน ้ำทิง้แลว้ เตมิน ้ำสะอำดลงในถังและตรวจสอบกำรร่ัวซมึ ซึง่วธินีีจ้ะท ำให ้
เรำสำมำรถเปลีย่นสว่นทีช่ ำรดุกอ่นทีจ่ะใชถั้งพน่ในครัง้ตอ่ไป 

เมือ่เกดิกำรร่ัวซมึระหวำ่งกำรพน่ใหห้ยดุกำรพน่สำรทันท ี
เทน ้ำยำออกจำกถังพน่ลงในภำชนะทีเ่ขยีนเครือ่งหมำยชดัเจนวำ่ “อันตรำย” และชือ่ผลติภัณฑ์
เก็บไวใ้นทีป่ลอดภัยหำ่งจำกเด็ก และสตัวเ์ลีย้ง น ้ำยำทีเ่ทออกมำเก็บนีจ้ะตอ้งใชพ้น่ใหห้มด
ภำยในวันเดยีว หำกไมส่ำมำรถพน่ใหห้มดภำยในวันเดยีวใหเ้ททิง้อยำ่งระมัดระวงัลงบนพืน้ดนิที่
ไมไ่ดใ้ชป้ระโยชนใ์นกำรเพำะปลกู และหำ่งจำกเด็ก และสตัวเ์ลีย้ง และแหลง่น ้ำ ลำ้งพังดว้ยน ้ำ
สะอำด 3 ครัง้ กอ่นทีจ่ะซอ่มสว่นทีร่ั่วซมึ ตรวจสอบกำรร่ัวซมึของถังพน่หลังจำกกำรซอ่มโดย
กำรพน่น ้ำสะอำด 

ค ำแนะน ำท่ัวไปในกำรบ ำรงุรักษำเครือ่งพน่ 
• ท ำควำมสะอำดเครือ่งพน่ หลังจำกกำรใชท้กุครัง้ 
• เก็บเครือ่งพน่หำ่งจำกเด็ก และแสงแดด 
• ใสถ่งุมอืยำงทกุครัง้ขณะซอ่มเครือ่งพน่ 
• ตรวจสอบเครือ่งพน่อยำ่งสม ำ่เสมอ และเปลีย่นอะไหลทั่นทเีมือ่จ ำเป็น 
• เก็บถังพน่ไวใ้นทีห่ำ่งจำกเด็ก และสตัวเ์ลีย้ง และระมัดระวงัไมใ่หห้นูกัดแทะสำยสะพำย และ
สำยยำงของเครือ่งพน่ 

หัวฉีด 
หัวฉีดมหีนำ้ทีพ่ำละอองของสำรป้องกันก ำจัดศัตรพูชืไปสูเ่ป้ำหมำยยังสว่นตำ่งๆ ของพชื และ
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แมลง กำรใชห้ัวฉีดใหเ้หมำะสมกับกำรใชง้ำนจะท ำใหล้ดกำรใชส้ำรป้องกันก ำจัดศตัรพูชื และ
เป็นกำรใชอ้ยำ่งมปีระสทิธภิำพ เชน่ หัวฉีดรปูใบพัดเหมำะส ำหรับใชฉ้ีดพน่สำรป้องกันก ำจัด
วชัพชื สว่นหัวฉีดรปูกรวยกลวงเหมำะส ำหรับฉีดพน่เพือ่ก ำจัดแมลงและโรคพชื 

เนือ่งจำกสำรป้องกันก ำจัดศัตรพูชืเป็นสำรกัดกรอ่น ดังนัน้หัวฉีดจงึมอีำยกุำรใชง้ำนทีจ่ ำกัดและ
แตกตำ่งกันขึน้อยูก่ับวสัดทุี ่ใชท้ ำหัวฉีดเชน่ หัวฉีดทีท่ ำจำกทองเหลอืงจะมอีำยกุำรใชง้ำนไม่
เกนิ 6 ชัว่โมงหรอื 1 ฤดเูพำะปลกูในพชือำยสุัน้ หัวฉีดทีท่ ำมำจำกสเตนเลส จะมอีำยกุำรใชง้ำน
มำกกวำ่หัวฉีดทีท่ ำมำจำกทองเหลอืง 10 เทำ่ หรอืมอีำยกุำรใชง้ำนประมำณ 60 ชัว่โมง 

ปัญหำทีพ่บมำกคนืเกษตรกรทีใ่ชส้ำรป้องกันก ำจัดศัตร ูพชื ไมน่ยิมกำรเปลีย่นหัวฉีดตำมอำยุ
กำรใชง้ำนของหัวฉีด ดังนัน้เกษตรกรจงึควรเปลีย่นหัวฉีดตำมอำยกุำรใชง้ำนเพือ่ทีจ่ะไม่
ส ิน้เปลอืง กำรใชส้ำรป้องกันก ำจัดศัตรพูชือยำ่งไมจ่ ำเป็น 

ถำ้มนี ้ำไหลออกมำจำกหัวฉีด ใหข้นัเกลยีวใหแ้น่น หรอืเปลีย่นปะเก็นใหมต่รวจสอบควำม
สม ำ่เสมอของละอองซึง่อำจเกดิจำกกำรอดุตัน หรอืหัวฉีดช ำรดุ ถอดหัวฉีดออกมำท ำควำม
สะอำดดว้ยแปรง (แปรงสฟัีน) หำกละอองสำรยังไมส่ม ำ่เสมอหัวฉีดอำจช ำรดุใหเ้ปลีย่วหัวฉีด
ใหม ่

   

“ขอ้ควรระวงั เมือ่หัวฉีดอดุตัน อยำ่ใชป้ำกดดูเป่ำ เพรำะจะเป็นอันตรำย อยำ่ใชเ้สน้ลวด หรอืเข็ม
หมดุเขีย่บรเิวณทีห่ัวฉีดอดุตัน เพรำะอำจท ำใหห้ัวฉีดช ำรดุควรท ำควำมสะอำดดว้ย แปรงออ่นๆ 
(แปรงสฟัีน) หรอืตน้หญำ้” 

อปุกรณ์ป้องกันสำรก ำจัดศัตรพูชื  

ท ำไมตอ้งสวมอปุกรณ์ป้องกันสำรก ำจัดศตัรพูชื? 

พงึระลกึอยูเ่สมอวำ่ สำรก ำจัดศัตรพูชืเป็นสำรพษิ ดังนัน้จงึตอ้งระมัดระวงัขณะท ำงำนกับสำร
ก ำจัดดศัตรพูชืวธิหีนึง่ในกำร ป้องกันไมใ่หส้ำรก ำจัดศัตรพูชืเขำ้สูร่ำ่งกำย คอื กำรสวมอปุกรณ์
ป้องกันสำรก ำจัดศัตรพูชื 
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ทำ่นจะเลอืกสวมอปุกรณ์ป้องกันสำรก ำจัดศัตรพูชือยำ่งไร? 
เมือ่ท ำงำนกับสำรก ำจัดศตัรพูชือยำ่งนอ้ยทีส่ดุทำ่นตอ้งสวมใสก่ำงเกงขำยำว เสือ้เช ิ๊ตแขนยำว
และรองเทำ้บูต๊ ฉลำกสำรก ำจัดศตัรพูชืจะบอกอปุกรณ์ทีต่อ้มสวมใสเ่พิม่เตมิซึง่จะแสดงโดยรปู 
ภำพบนฉลำกสำรก ำจัดศตัรพูชืปกตแิลว้อปุกรณ์ป้องกันสำรก ำจัดศัตรพูชืขณะผสมสำร เขม้ขน้
จะมมีำกกวำ่ เนือ่งจำกสำรเขม้ขน้เป็นอันตรำยสงู 

 

อนัตราย 
สำรป้องกันก ำจัดศัตรพูชืจะสำมำรถน ำไปใชอ้ยำ่งปลอดภัย หำกปฎบิัตติำมค ำแนะน ำบนฉลำก
กำรระมัดระวงัในกำรใชจ้ะตอ้งสอดคลอ้งกับอันตรำย ทีจ่ะเกดิขึน้ได ้ซึง่ฉลำกของผลติภัณฑ์
และใบแทรกจะแนะน ำเกีย่วกับเรือ่งนี้ ตอ้งอำ่นฉลำกของผลติภัณฑเ์สมอ ปฎบิัตติำมค ำแนะน ำ
ขอ้ควรระวงัทีร่ะบไุวเ้ป็นสิง่ทีส่ ำคัญมำก  

เครือ่งป้องกนัอนัตราย 
ผูใ้ชส้ำรป้องกันก ำจัดศัตรพูชืทกุชนดิจะตอ้งป้องกันตนเองใหรั้บสำรนอ้ยทีส่ดุ ควรสวมใสเ่สือ้ผำ้
พเิศษในระหวำ่งทีผ่สมสำร และใชส้ำรเพือ่ป้องกันไมใ่หถ้กูผวิหนัง เสือ้ฟ้ำทกุชิน้ ทีใ่ชส้วมใส่

จะตอ้งท ำควำมสะอำดหลงัจำกกำรใชแ้ลว้ทกุวนั 
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ถงึแมจ้ะไมม่ขีอ้แนะน ำทีเ่กีย่วกับเครือ่งป้องกันอันตรำยทีค่วรใชร้ะบไุวบ้นฉลำก ก็ควรสวมใส่

เสือ้ผำ้ทีม่นี ้ำหนักเบำ ปกปิดรำ่งกำยใหม้ำกทีส่ดุเทำ่ทีจ่ะท ำได ้

  

“สวมเสือ้ผำ้ฝ้ำย เพือ่ปกปิดรำ่งกำยในกำรฉีดพน่ผัก” “ใชถ้งุพลำสตกิ สวมทับเพือ่ป้องกันสำร” 
  

 

“ชดุส ำหรับฉีดพน่ไมผ้ล” 

สำรป้องกันก ำจัดศัตรพูชืทีม่ฉีลำก ระบเุกีย่วกับเครือ่งป้องกันอันตรำยเพิม่เตมิ สว่นมำกจะระบวุำ่
จะเป็นตอ้งสวมใสแ่วน่ตำ และถงุมอื มเีพยีงบำงชนดิเทำ่นัน้ทีร่ะบใุหใ้ชเ้ครือ่งป้องกันพเิศษ
เฉพำะอยำ่ง เชน่ หนำ้กำกชว่ยหำยใจ กำรใช ้และบ ำรงุรักษำเครือ่งป้องกันเหลำ่นีอ้ยำ่งถกูวธิี
นับเป็นสิง่จ ำเป็น และจะตอ้งไดรั้บกำรแนะน ำหรอืฝึกอบรมเป็นพเิศษ สิง่ส ำคัญคอื จะตอ้งจัดให ้
มเีครือ่งป้องกันไวอ้ยำ่งเพยีงพอ 

เครือ่งป้องกันเป็นสิง่ทีท่ ำใหเ้กดิควำมไมส่ะดวกสบำยในกำรท ำงำนโดยเฉพำะอยำ่งยิง่ ใน
สภำวะอำกำศทีร่อ้น เพรำะฉะนัน้จงึควรเลอืกใชส้ำรก ำจัดศตัรพูชืทีไ่มต่อ้งกำรระมัดระวงัมำกนัก 
บำงครัง้อำจเลอืกใชส้ำรชนดิทีต่อ้งกำรมำตรกำรระมัดระวงัเขม้งวดนอ้ยกวำ่ 

กำรใชเ้ครือ่งป้องกันในชว่งเวลำทีไ่มค่อ่ยรอ้น จะท ำใหผู้ใ้ชรู้ส้กึสะดวกสบำยมำกกวำ่ และจะ
สง่ผลใหม้กีำรใชเ้ครือ่งป้องกันไดม้ำกขึน้ 

ขอ้ควรระวงัในกำรปฎบิัต ิอปุกรณ์ป้องกันสำรก ำจัดศัตรพูชืทีจ่ ำเป็น นอกเหนอืจำกกำงเกงขำ
ยำว เสือ้เช ิต้แขนยำว และรองเทำ้บูต๊ 

• ถงุมอืยำง 
ป้องกันสำรกระเด็นถกูมอื หรอืเป้ือนสำรป้องกันก ำจัดศัตรพูชื จำกภำชนะบรรจ ุสวมถงุมอืยำง
ทกุครัง้ทีจั่บสำรเขม้ขน้หำกไมม่ถีงุมอืยำงใหใ้ชถ้งุพลำสตกิแทน 
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• บังหนำ้ 
ป้องกันสำรกระเด็นถกูตำ ป้องกันสว่นใบหนำ้ จมกู ปำก หรอืสวมแวน่ตำป้องกันแทนก็ไดแ้ต่
ป้องกันไดน้อ้ยกวำ่ 

• ชดุป้องกัน 
ประกอบดว้ยเสือ้เช ิต้แขนยำว และกำงเกงขำยำวตดิกันเป็นชิน้เดยีวหรอืแยกกันอำจจะสวมกับ
เสือ้ และกำงเกงอกีครัง้เพือ่ใหป้้องกันสำรก ำจัดศตัรพูชืไดด้ขี ึน้ 

• พลำสตกิกันเป้ือนดำ้นหนำ้ 
ป้องกันสำรกระเด็นถกูสว่นหนำ้อกจนถงึเขำ่ใชเ้มือ่ท ำงำนกับสำรเขม้ขน้ 

• พลำสตกิกันเป้ือนดำ้นหนำ้ และหลัง 
ป้องกันสำรกระเด็นถกูสว่นหนำ้ และสว่นหลังของร่ำงกำยลงมำจนถงึระดับเขำ่ ใชเ้มือ่ท ำงำนกับ
สำรเขม้ขน้หรอืขณะพน่สำรป้องกันก ำจัดศตัรพูชื 
 

• หนำ้กำกป้องกันฝุ่ น 
ป้องกันสำรทีเ่ป็นฝุ่ นหรอืผงเขำ้ทำงจมกู และทำงปำก 
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• หนำ้กำกป้องกันแกส๊ 
ป้องกันสำรทีเ่ป็นหมอกควนัหรอืเป็นแกส๊เขำ้ทำงลมหำยใจ และทำงปำก 

• หมวก 
หมวกปีกกวำ้งจะชว่ยป้องกันสำรขณะฉีดพน่บนตน้ไมส้งู 

   
“กำรใสร่องเทำ้บูท๊ส ำหรับฉีดพน่สำรจะตอ้งน ำขำกำงเกงออกนอกรองเทำ้บูท๊” 

 
วธิกีำรใชส้ำรป้องกันก ำจัดศัตรพูชือยำ่งปลอดภัย 
เพือ่ใหผู้ใ้ชส้ำร ผูอ้ ืน่ และสิง่แวดลอ้มโดยท่ัวไป ไดรั้บกำรเสีย่งภัยนอ้ยทีส่ดุจะตอ้งปฎบิัตดิังนี:้ 
• อยำ่ฉีดสำรในขณะทีล่มแรง 
• ปฏบิัตงิำนในลักษณะทีใ่หล้มพัดสำรออกไปจำกตัวมใิชพั่ดสำรเขำ้หำตัว 
• อยำ่ใชป้ำกเป่ำหัวฉีดทีอ่ดุตัน ควรลำ้งดว้ยน ้ำ หรอืใชส้ ิง่ทีม่ลีกัษณะออ่นแหยร่หูัวฉีด เชน่ 
แปรง หรอืตน้หญำ้ออ่นๆ 
• ใหผู้ค้น และสตัวต์ำ่งๆ อยูห่ำ่งจำกสำร 
• อยำ่ปลอ่ยสำร และเครือ่งมอืทิง้ไวโ้ดยไมไ่ดรั้บกำรดแูลเอำใจใส ่
• อยำ่เปิดภำชนะบรรจสุำรทิง้ไว ้
• เก็บภำชนะบรรจสุำรทีใ่ชห้มดแลว้ไปท ำลำยอยำ่งปลอดภัย 

สขุอนำมัย 
สขุอนำมัยสว่นบคุคลนับเป็นสิง่ส ำคัญมำกส ำหรับผูท้ีเ่กีย่วขอ้งกับกำรใชส้ำรป้องกันก ำจัด
ศัตรพูชื ผูใ้ชจ้ะตอ้งไดรั้บกำรอบรมใหป้ฎบิัตตินดังตอ่ไปนี:้ 
• ลำ้งมอื และหนำ้กอ่นรับประทำนอำหำร ดืม่เครือ่งดืม่ หรอืสบูบหุรี ่
• ไมรั่บประทำนอำหำร ดืม่เครือ่งดืม่ หรอืสบูบหุรีใ่นระหวำ่งท ำงำน 
• ไมใ่ชม้อืหรอืถงุมอืทีเ่ป้ือนดนิไปสมัผัสหนำ้หรอืผวิหนังทีไ่มม่สี ิง่ปิดคลมุ 
• ลำ้งถงุมอื (ถำ้สวมใส)่ กอ่นทจีะถอดออก 
• อำบน ้ำฟอกสบูห่ลังจำกเลกิงำน และซกัเสือ้ผำ้ทกุวนั 
• ใหค้วำมสนใจกับขอ้ควรระวงัทีร่ะบไุวบ้นฉลำกของสำร 
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ลำ้งมอื และหนำ้กอ่นรับประทำนอำหำร ดืม่เครือ่งดืม่ หรอืสบูบหุรี ่ 

กำรเขำ้ไปในพืน้ทีซ่ ึง่มกีำรใชส้ำร 
สำรป้องกันก ำจัดศัตรพูชืบำงชนดิ เมือ่มกีำรใชแ้ลว้จะตอ้งทิง้ไวร้ะยะเวลำหนึง่จงึจะสำมำรถเขำ้
ไปในพืน้ที ่ซึง่มกีำรใชส้ำรนัน้ ทัง้นีเ้พือ่ใหส้ำรทีต่กคำ้งอยูม่ปีรมิำณลดนอ้ยลง และเพือ่ป้องกัน
กำรเสีย่งตอ่กำรเปรอะเป้ือนถกูรำ่งกำยในขณะทีเ่ขำ้ไปปฎบิัต ิงิำน หรอืขณะเดนิผำ่นเขำ้ไปใน
พืน้ทีซ่ ึง่มกีำรใชส้ำรฉลำกบนภำชนะบรรจจุะระบรุะยะ เวลำสัน้ทีส่ดุทีก่ ำหนดใหห้ลังจำกมกีำรใช ้

สำรจงึจะเขำ้ไปในบรเิวณนัน้ได ้ซึง่จะตอ้งปฎบิัตติำมอยำ่งเครง่ครัด และถำ้ไมม่กีำรระบุ
ระยะเวลำไวค้วรใหเ้วลำผำ่นไปอยำ่งนอ้ยทีส่ดุ 24 ชัว่โมง จงึจะเขำ้ไปในบรเิวณทีม่กีำรใชส้ำร
ซึง่หมำยรวมถงึสตัวเ์ลีย้ง 

 
ระยะเวลำกอ่นกำรเก็บเกีย่ว 
ฉลำกบนภำชนะบรรจจุะระบรุะยะเวลำทีจ่ะเก็บเกีย่วพชืผลไดห้ลังจำกกำรใชส้ำรไปแลว้ครัง้
สดุทำ้ย ซึง่ระยะเวลำทีร่ะบดุังกลำ่วจะตอ้งปฎบิัตติำมอยำ่งเครง่ครัด ทัง้นีเ้พือ่ใหแ้น่ใจวำ่ปรมิำณ
สำรทีต่กคำ้งอยูใ่นพชืผลอยูใ่นระดับทีย่อมใหม้ไีด ้ซึง่ปลอดภัยตอ่ผูบ้รโิภค และไมม่ปัีญหำใน
กำรสง่ออกไปตำ่งประเทศ 

กำรก ำจัดของเสยี 
หลังจำกทีม่กีำรใชส้ำรป้องกันก ำจัดศตัรพูชืทกุครัง้ จะตอ้งก ำจัดของเสยีตำ่งๆ หรอืภำชนะที่
บรรจรุวมทัง้ท ำควำมสะอำดอปุกรณ์ตำ่งๆ ดว้ย จะตอ้งเก็บสำรป้องกันก ำจัดศตัรพูชืไวใ้นภำชนะ
บรรจเุดมิซึง่ปิดมดิชดิ และเก็บไวอ้ยำ่งปลอดภัย 

สว่นผสมของสำรทีจ่ะน ำไปฉีดพน่ควรใชใ้หห้มดในแตล่ะวนั ไมค่วรมเีหลอืไว ้อยำ่งไรก็ตำมหำก
มกีำรเหลอืใชก็้อำจน ำไปใชใ้นวนัรุง่ข ึน้ได ้ยกเวน้กรณีทีฉ่่ลำกระบวุำ่ไมส่ำมำรถกระท ำไดก้รณี
เชน่นีถ้ำ้มปีรมิำณเหลอืเล็กนอ้ยก็สำมำรถฉีดพน่ซ ้ำลงไปในพชืผลได ้

     
“ปฎบิัตติำมป้ำยเตอืนทีเ่กีย่วกับกำรเ่ขำ้ในพืน้ทีซ่ ึง่มกีำรใชส้ำร”  

สญัลักษณ์รปูภำพและตัวอยำ่งแถบส ี
 
สญัลักษณ์รปูภำพคอือะไร? 
สญัลักษณ์รปูภำพ เป็นรปูภำพเล็กๆ ทีป่รำกฎบนฉลำกสำรป้องกันก ำจัดศัตรพูชื ซึง่จะชว่ยให ้
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เขำ้ใจขอ้ควำมบนฉลำกไดง้ำ่ยยิง่ข ึน้ และใหข้อ้มลูทีส่ ำคัญในกำรป้องกันอันตรำย สำรป้องกัน
ก ำจัดศตัรพูชืมคีณุสมบัตแิละควำมเป็นพษิแตกตำ่งกัน จงึมสีญัลักษณ์รปูภำพตำ่งกัน ผูใ้ชจ้งึ
ตอ้งศกึษำฉลำกสำรอยำ่งละเอยีดกอ่นซือ้หรอืใชส้ำรป้องกันก ำจัดศัตรพูชื  

สญัลักษณ์รปูภำพมคีวำมหมำยอยำ่งไร? 
สญัลักษณ์รปูภำพ 2 รปู นีจ้ะปรำกฎบนฉลำกสำรป้องกันก ำจัดศัตรพูชืเสมอ 

 

 
สญัลักษณ์รปูภำพขำ้งลำ่งนีแ้สดงวำ่สำรป้องกันก ำจัดศตัรพูชืเป็นอันตรำยตอ่สตัวเ์ลีย้ง หรอืตอ่
ปลำ 

 

 
 
สญัลักษณ์รปูภำพตอ่ไปนี ้ใหค้ ำแนะน ำอปุกรณ์ป้องกันสำรป้องกันก ำจัดศัตรพูชืทีค่วรจะสวมใส ่

 

   

ตัวอยำ่งสญัลักษณ์รปูภำพชดุนี ้ใหค้วำมหมำยทีค่วรปฎบิัตดิังนี ้
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• เก็บสำรป้องกันก ำจัดศตัรพูชืใหม้ดิชดิ ใสก่ญุแจหำ่งจำกเด็ก 
• เมือ่ผสมสำรเขม้ขน้ สวมบังหนำ้ ถงุมอืยำง และรองเทำ้บูต๊ 
• กำรพน่สำรละลำยเจอืจำงตอ้งสวมรองเทำ้บูต๊ (บังหนำ้ และถงุมอืยำงทีส่วมขณะผสมสำร
สำมำรถถอดออกได)้ 
• สำรนีเ้ป็นอันตรำยตอ่ปลำ อยำ่ใหส้ำรปนเป้ือนลงสูแ่หลง่น ้ำ 
• ท ำควำมสะอำดรำ่งกำยหลังจำกพน่สำร 

กำรปฐมพยำบำล 
 
ควำมรวดเร็วในกำรใหก้ำรรักษำพยำบำลเมือ่เกดิเหตกุำรณ์ตำ่งๆ ขึน้บับเป็นสิง่ส ำคัญยิง่ทีจ่ะลด
อันตรำยจำกควำมเป็นพษิโดยเฉพำะอยำ่งยิง่ เมือ่มผีูไ้ดรั้บสำรป้องกันก ำจัดศตัรพูชืทีม่พีษิสงู 
เชน่ สำรทีม่แีถบสแีดงดำ้นลำ่งของฉลำก ในกรณีเชน่นัน้จะตอ้งตำมแพทยทั์นท ีหรอืน ำผูป่้วย
สง่โรงพยำบำลใหเ้ร็วทีส่ดุเทำ่ทีจ่ะท ำได ้พรอ้มทัง้น ำฉลำกไปแสดงดว้ย กำรปฐมพยำบำลที่
ระบไุวข้ำ้งลำ่งนีจ้ะเป็นวธิกีำรทีใ่ชส้ ำหรับกำรรักษำอำกำร ระคำยเคอืง และในรำยทีเ่กดิกำรเป็น
พษิเล็กนอ้ย และขัน้ตอนตำ่งๆ ทีส่ำมำรถใหก้ำรชว่ยเหลอืกอ่นทีแ่พทยจ์ะมำถงึหรอืกอ่นทีผู่ป่้วย
จะไปถงึโรง พยำบำล  

หลักท่ัวไป 
กำรป้องกันกำรเกดิพษินับเป็นสิง่ทีง่ำ่ยกวำ่กำรรักษำ ดังนัน้ จงึควรใชส้ำรป้องกันก ำจัดศตัรพูชื
อยำ่งระมัดระวงั คนเรำอำจเกดิกำรเจ็บป่วยธรรมดำในขณะทีม่กีำรใชส้ำรป้องกันก ำจัดศัตรพูชืสิง่ 
ส ำคัญคอื จะตอ้งแน่ใจเสยีกอ่นวำ่สำรป้องกันก ำจัดศัตรพูชืนัน้ มสีว่นเกีย่วขอ้งกับกำรเจ็บป่วย
นัน้หรอืไมจ่งึจะท ำกำรรักษำ กำรใหก้ำรรักษำทีผ่ดิจะท ำใหผู้ป่้วยอยูใ่นสภำพทีเ่ลวลง ดแูลให ้
ผูป่้วยมอีำกำรบรรเทำ และไดรั้บควำมสบำย พรอ้มทัง้ไดรั้บกำรเอำใจใสจ่ำกแพทยทั์นท ีจะเป็น
โอกำสดทีีส่ดุทีผู่ป่้วยอยูใ่นสภำพทีด่ขี ึน้ ถำ้ผูป่้วยหยดุหำยใจ ตอ้งท ำกำรชว่ยหำยใจทันท ีสำร
ป้องกันก ำจัดศัตรพูชืไมม่ำกนักทีม่ยีำแกพ้ษิ ถำ้หำกมยีำแกพ้ษิเหลำ่นี ้จะตอ้งมฉีลำกระบถุงึ
วธิกีำรใชด้ว้ย ผูท้ีจ่ะใชย้ำแกพ้ษิได ้จะตอ้งเป็นผูท้ีม่คีวำมรูเ้ทำ่นัน้ เม ือ่สงสยัวา่จะเกดิการเป็น

พษิ อยา่ดืม่เครือ่งดืม่ทีม่แีอกอฮอลห์รอืนมโดยเด็ดขาด 

อำกำรของกำรเป็นพษิ 
กำรใหก้ำรปฐมพยำบำล 
อำกำรเกดิไดทั้ง้เฉพำะที ่ตัวอยำ่งเชน่ กำรระคำยเคอืงของจมกู 
คอ ผวิหนัง หรอืตำ หรอืชนดิเกดิไดท่ั้วไป บำงครัง้วธิกีำรปฐม
พยำบำลทีเ่หมำะสมขึน้อยูก่ับทำงเขำ้สูร่ำ่งกำยของสำร ป้องกัน
ก ำจัดศตัรพูชื 

  

  

ทำงปำก 
แมว้ำ่อบุัตเิหตทุีเ่กดิจำกสำรป้องกันก ำจัดศตัรพูชืเขำ้สูร่ำ่งกำยโดยทำงปำก จะมไีมบ่อ่ยเทำ่กำร
เขำ้สูร่ำ่งกำยทำงอืน่ แตถ่ำ้อบุัตเิหตนุีเ้กดิขึน้ก็จะเป็นอันตรำยมำก อำกำรทีม่กัจะเกดิขึน้ คอื 
อำเจยีน ปวดทอ้ง และทอ้งเดนิ ซึง่เป็นอำกำรทีเ่กดิขึน้กับสำรเคมโีดยท่ัวไป คนทีไ่ดรั้บสำร
ป้องกันก ำจัดศัตรพูชืเขำ้ไปทำงปำกจะตอ้งไดรั้บกำรรักษำจำก แพทยโ์ดยทันทไีมว่ำ่จะเป็น ณ 
สถำนทีแ่หง่นัน้หรอืทีโ่รงพยำบำลก็ตำม ขณะเดยีวกันจะตอ้งดแูลใหผู้ป่้วยบรรเทำ และสบำยขึน้ 
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พรอ้มทัง้ป้องกันผูป่้วยจำกควำมรอ้น และควำมเย็น สิง่ส ำคัญผูป่้วยควรจะตอ้งไดรั้บกำรดแูลเอำ
ใจใสด่ำ้นกำรแพทยโ์ดยเร็วทีส่ดุ เทำ่ทีจ่ะเร็วได ้และควรจะน ำฉลำกทีปิ่ดภำชนะบรรจสุำร
ป้องกันก ำจัดศัตรพูชืนัน้ใหแ้พทยด์ว้ย 

ทำงหำยใจ 
สิง่นีอ้ำจจะเกดิขึน้ไดโ้ดยเฉพำะอยำ่งยิง่เมือ่ท ำงำนในทีปิ่ดทบึ ถำ้เกดิกำรเป็นพษิ แมว้ำ่จะเพยีง
เล็กนอ้ย จะตอ้ง: 
• เคลือ่นยำ้ยผูป่้วยออกจำกทีท่ ำงำนทีปิ่ดทบึ 
• ขยำยเสือ้ผำ้บรเิวณคอ และหนำ้อกใหห้ลวม 
กำรดดูซมึของสำรป้องกันก ำจัดศตัรพูชืเขำ้ไปโดยกำรหำยใจ สำมำรถท ำใหเ้กดิอำกำร 
เชน่เดยีวกับทีส่ำรเขำ้ไปทำงปำก และทำงผวิหนัง 

ทำงผวิหนัง 
สำรป้องกันก ำจัดศัตรพูชืหลำยชนดิสำมำรถระคำยเคอืงตอ่ผวิหนังบำงชนดิสำมำรถ ซมึเขำ้ไป
อยำ่งรวดเร็ว ควรลำ้งสว่นทีเ่ปรอเป้ือนผวิหนังอยูอ่อกทันท ีควรใชส้บู ่และน ้ำ หรอือยำ่งนอ้ยควร
ลำ้ง ดว้ยน ้ำสะอำดจ ำนวนมำกๆ ถอดเสือ้ผำ้ทีเ่ป้ือนออกทันทกีอ่นลำ้งผวิหนังสว่นทีอ่ยูใ่ตเ้สือ้ผำ้
ที ่เป้ือนนัน้ ถำ้ผวิหนังพองเป็นตุม่น ้ำใสและตอ่มำตุม่น ้ำนัน้แตกใหใ้ชค้รมีทำ ถำ้สำรนัน้ซมึเขำ้
ผวิหนังอยำ่งรวดเร็ว ก็เป็นไปไดว้ำ่อำจหำยใจเขำ้ไปดว้ยอำกำรจะคลำ้ยกับกำรไดรั้บสำรเขำ้ไป
ทำงปำก 

ทำงตำ 
ในกรณีทีส่ำรป้องกันก ำจัดศัตรพูชืกระเด็นเขำ้ตำ ลำ้งตำใหท่ั้วดว้ยน ้ำเย็นทีส่ะอำด เป็นเวลำ
ประมำณ 10 นำท ีถำ้มกีำรระคำยเคอืงตำมอยำ่งรนุแรงใหส้ง่ผูป่้วนไปยังแพทย ์

ขอ้ควรปฏบิัตใินกำรใชส้ำรก ำจัดศตัรพูชื  

 

1. 
อำ่นฉลำกก ำกับโดยตลอดใหเ้ขำ้ใจกอ่นใชแ้ละตอ้งปฏบิัตติำมค ำ
เตอืนและขอ้ควรระวงัโดยเครง่ครัด 

 

2. 
กำรผสมสำรก ำจัดศตัรพูชื อยำ่ใชม้อืผสม ใหใ้ชไ้มก้วนหรอืคลกุให ้
เขำ้กัน 

 

3. 
อยำ่ใชป้ำกเปิดขวดสำรก ำจัดศัตรพูชืหรอืเป่ำดดูสิง่อดุตันทีห่ัวฉีด 
ควรเปลีย่นหัวฉีดใหมห่รอืใชล้วดเขีย่ 

 

4. 
กำรฉีดพน่สำรก ำจัดศัตรพูชื ควรแตง่ตัวใหม้ดิชดิเพือ่ป้องกันมใิหถ้กู
ละอองสำร 
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5. 
ขณะฉีดพน่สำรก ำจัดศตัรพูชื ควรอยูเ่หนอืลมเสมอและหยดุฉีดเมือ่
ลมแรง 

 

6. อยำ่สบูบหุรีห่รอืรับประทำนอำหำรขณะใชส้ำรก ำจัดศัตรพูชื 

 

7. 
อยำ่ลำ้งภำชนะบรรจหุรอือปุกรณ์เครือ่งพน่ลงไปในทำงน ้ำ บอ่ 
คลอง ฯลฯ 

 

8. 
เมือ่เสร็จกำรใชส้ำรก ำจัดศัตรพูชืแลว้ ใหถ้อดเสือ้ผำ้ทีใ่สอ่อกซกั
แลว้อำบน ้ำใหส้ะอำด 

 

9. 
หยดุฉีดพน่สำรก ำจัดศตัรพูชืตำมก ำหนดกอ่นเก็บเกีย่วพชืตำมทีร่ะบุ
ในฉลำก 

 

10. 
ถำ้รูส้กึไมส่บำยใหห้ยดุฉดีพน่สำรก ำจัดศัตรพูชืและรบีไปพบแพทย์
พรอ้มภำชนะบรรจแุละฉลำก 

 

11. 
เก็บสำรก ำจัดศตัรพูชืไวใ้นภำชนะเตมิเทำ่นัน้ อยำ่ถำ่ยภำชนะโดย
เด็ดขำด 

 

12. 
เก็บสำรก ำจัดศตัรพูชืไวใ้นทีป่ลอดภัย หำ่งจำกเด็กสตัวเ์ลีย้ง อำหำร 
และเปลวไฟ 

 

13. 
ภำชนะบรรจสุำรก ำจัดศตัรพูชืเมือ่ใชห้มดแลว้ใหท้ ำลำยและฝังดนิ
เสยี 
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กำรปฎบิัตเิมือ่ไดรั้บพษิจำกสำรเคมกี ำจัดศัตรพูชื 
 
1. ถำ้สำรเคมกี ำจัดศตัรพูชืเป้ือนเสือ้ผำ้ ใหถ้อดออกและอำบน ้ำใหส้ะอำด 
2. หำกสำรเคมกี ำจัดศตัรพูชืถกูรำ่งกำยใหล้ำ้งดว้ยสบูแ่ละน ้ำ 
3. หำกสำรเคมกี ำจัดศตัรพูชืเขำ้ตำ ใหล้ำ้งดว้ยน ้ำสะอำดหลำยๆ ครัง้ตดิตอ่กันเป็นเวลำอยำ่ง
นอ้ย 10 นำท ีและไปพบจักษุแพทย ์
4. หำกสำรเคมกี ำจัดศตัรพูชืเขำ้ปำก ไมค่วรกระตุน้ใหอ้ำเจยีน ยกเวน้ ในฉลำกระบวุำ่ รบีท ำให ้
อำเจยีน ตอ้งปฎบิัตติำมค ำแนะน ำในฉลำกและรบีไปสถำนอีนำมัย หรอืโรงพยำบำลใกลท้ีส่ดุ
พรอ้มทัง้น ำภำชนะและฉลำกไปดว้ย 

กำรปฎบิัตเิมือ่เกดิอำกำรแพใ้นขณะใชส้ำรเคมกี ำจัดศัตรพูชื 
 
1. หยดุกำรใชทั้นท ี
2. พักผอ่นในทีท่ีม่อีำกำศถำ่ยเทไดส้ะดวก 
3. ควรงดสบูบหุรี ่ดืม่สรุำ หรอืดืม่นมเพรำะอำจท ำใหเ้กดิอำกำรรุนแรงยิง่ขึน้ 
4. ถำ้ยังมอีำกำรแพอ้ยู ่ควรเลกิท ำงำน และอำบน ้ำเปลีย่นเสือ้ผำ้ 
5. หำกอำกำรแพย้ังไมห่ำย ควรรบีไปสถำนอีนำมัย หรอืโรงพยำบำลทีใ่กลท้ีส่ดุ พรอ้มทัง้น ำ
ภำชนะบรรจแุละฉลำกของสำรเคมกี ำจัดศตัรพูชืทีใ่ชไ้ปดว้ย 

กำรปฐมพยำบำลผูป่้วยทีไ่ดรั้บพษิจำกสำรเคมกี ำจัดศัตรพูชื 
 
1. น ำผูป่้วยออกจำกบรเิวณทีม่กีำรใชส้ำรเคมกี ำจัดศัตรพูชื และใหพั้กผอ่นในทีท่ีอ่ำกำศถำ่ยเท
ไดด้ ี
2. ส ำรวจดวูำ่สำรเคมกี ำจัดศัตรเูป้ือนเสือ้ผำ้หรอืรำ่งกำยผูป่้วยหรอืไม ่หำกพบใหถ้อดเสือ้ผำ้
ออกและลำ้งรำ่งกำยบรเิวณทีเ่ป้ือนใหส้ะอำดดว้ยสบูแ่ละน ้ำ 
3. หำกผูป่้วยไมรู่ส้กึตัว ใหจั้บนอนตะแคง และเชยคำงขึน้เพือ่หำยใจไดส้ะดวก 
4. หำกผูป่้วยมอีำกำรชกั ควรชว่ยป้องกันไมใ่หผู้ป่้วยกัดลิน้ตัวเอง 
5. ถำ้ผูป่้วยไดรั้บสำรเคมกี ำจัดศตัรพูชืทำงปำก ไมค่วรท ำใหอ้ำเจยีน ยกเวน้ ในฉลำกระบวุำ่รบี
ท ำใหอ้ำเจยีนตอ้งปฎบิัตติำมค ำแนะน ำในฉลำก 
6. รบีน ำผูป่้วยไปพบแพทยทั์นท ีพรอ้มทัง้น ำภำชนะบรรจแุละฉลำกของสำรเคมกี ำจัดศัตรพูชืที่
เป็นสำเหตไุปดว้ย 
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กำรท ำงำนของเครือ่งพน่สำรก ำจัดศตัรพูชื 
 
กำรเขำ้ใจเกีย่วกับกำรท ำงำนของเครือ่งพน่สำรก ำจัดศัตรพูชื นอกจำกจะเป็นกำรประหยัดเวลำ 
และคำ่ใชจ้ำ่ยแลว้จะท ำใหส้ำมำรถใชส้ำรก ำจัดศตัรพูชือยำ่งปลอดภัยและมปีระสทิธภิำพ  

  

“ซือ้เครือ่งพน่ทีม่คีณุภำพสงูและสำมำรถหำซือ้อะไหล่
ไดส้ะดวก” 

“เครือ่งพน่แบบโยกสะพำนหลัง” 

กำรท ำงำนของเครือ่งพน่ 
กำรเคลือ่นทีข่องน ้ำยำจำกในถังไปสูห่ัวฉีดเกดิจำกกำรโยกคันโยกขึน้ลง โดยมลีิน้ควบคมุทศิ
ทำงกำรเคลือ่นทีข่องน ้ำยำ กำรเพิม่และรักษำระดับควำมดันภำยในถัง โดยปกตแิลว้ เครือ่งพน่
แบบลกูสบูจะมลีิน้ 3 แหง่ ไดแ้ก ่ลิน้ดดูน ้ำยำ (inlet valve) ลิน้สง่น ้ำยำ (outlet valve) และลิน้
ส ำหรับปลอ่ยน ้ำยำทีก็่อกเปิด-ปิด (trigger valve) 
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กำรไหลของน ้ำยำ ควบคมุโดยกลไกแบบเปิดปิดกอ๊กน ้ำ 
กำรเปิดปิดกอ๊ก ลิน้จะปิดเมือ่คันบังคับท ำมมุฉำกกบักำ้นฉีด และเมือ่คันบังคบัถกูหมนุใหอ้ยูแ่นว
เดยีวกับกำ้นฉีดลิน้ก็จะเปิด ซึง่จะท ำใหน้ ้ำยำไหลผำ่นสำยยำง ผำ่นกำ้นฉีดไปทีห่ัวฉี 
ลักษณะหัวฉีด และควำมดันภำยในถัง จะท ำใหน้ ้ำยำกลำยเป็นละอองพน่ออกมำ ดังนัน้จงึตอ้ง
รักษำควำมสะอำดของหัวฉีด และหัวฉีดตอ้งอยูใ่นสภำพด ีเพือ่ใหเ้ครือ่งพน่สำมำรถท ำงำนได ้
อยำ่งมปีระสทิธภิำพ 
กำรซือ้เครือ่งพน่สำรก ำจัดศัตรพูชืตอ้งเลอืกซือ้ชนดิทีเ่ลอืกเปลีย่นหัวฉีดได ้

 

 
เพือ่ป้องกันหัวฉีดอดุตัน เครือ่งพน่สำรจงึตอ้งมไีสก้รองน ้ำยำบรเิวณปำกถังบรเิวณกอ๊กเปิด-ปิด
น ้ำยำ และบรเิวณหัวฉีด 
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กำรใชเ้ครือ่งพน่สำรก ำจัดศัตรพูชือยำ่งปลอดภัย  

ถำ้หำกใชเ้ครือ่งพน่ไดถ้กูตอ้ง จะสำมำรถใชส้ำรก ำจัดศตัรพูชืไดอ้ยำ่งมปีระสทิธภิำพ และลด
อันตรำยทีจ่ะเกดิกับมนุษย ์พชืผล และสภำพแวดลอ้ม 
• กอ่นใชส้ำรก ำจัดศตัรพูชื 
• กอ่นพน่สำรก ำจัดศตัรพูชื 
• กำรตวง และผสมสำรก ำจัดศัตรพูชื 
• ส ำหรับสำรก ำจัดศตัรพูชืทีเ่ป็นของเหลว 
• ส ำหรับสำรก ำจัดศตัรพูชืทีเ่ป็นผง 

กอ่นใชส้ำรก ำจัดศัตรพูชื 
• ตรวจสอบกำรท ำงำนของเครือ่งพน่และพยำยำมหลกีเลีย่งกำรซอ่มเครือ่งพน่ระหวำ่งท ำงำน 
• เลอืกหัวฉีใหเ้หมำะสมกบัสภำพกำรใชง้ำน 
• ค ำนวณหำปรมิำณน ้ำยำทีใ่ช ้
• อำ่นฉลำกสำรก ำจัดศัตรพูชืและท ำควำมเขำ้ใจใหถ้กูตอ้งอยำ่งถีถ่ว้น 
• สวมใสอ่ปุกรณ์ป้องกันสำรก ำจัดศัตรพูชืตำมทีแ่นะน ำไวบ้นฉลำกสำรก ำจัดศตัรพูชื 

กอ่นพน่สำรก ำจัดศัตรพูชื 
• ตรวจสอบวำ่ศัตรพูชือยูใ่นระยะทีแ่นะน ำใหท้ ำกำรพน่สำรก ำจัดศตัรพูชื เชน่ จ ำนวนของแมลง
ศัตรพูชืถงึระดับทีเ่ป็นอันตรำยตอ่พชืหรอืระยะกำรเจรญิเตบิโต ของวชัพชือยูใ่นระยะทีค่วรพน่
สำรก ำจัดศตัรพูชื 
• ระยะกำรเจรญิเตบิของพชืทีแ่นะน ำใหพ้น่สำรก ำจัดศตัรพูชื 
• กำรทิง้ระยะกอ่นเก็บเกีย่วตำมทีก่ ำหนดไวบ้นฉลำกสำรก ำจัดศตัรพูชื เพือ่หลกีเลีย่งพษิตกคำ้ง
ของสำรก ำจัดศตัรพูชื 
• สภำพอำกำศหลังกำรพน่สำรก ำจัดศัตรพูชื เชน่ ไมค่วรมฝีนตกหลังกำรพน่สำรก ำจัดศตัรพูชื 
• ควำมเร็วลม ไมค่วรพน่สำรเมือ่มลีมแรง ซึง่จะท ำใหล้ะอองสำรก ำจัดศตัรพูชืปลวิกระจำยจำก
พชืทีพ่น่ควำมเร็วของลมที ่เหมำะสม ควรเป็นลมออ่นๆ ขนำดใบไมไ้หวหรอืรูส้กึไดบ้นหนำ้ 

กำรตวง และผสมสำรก ำจัดศัตรพูชื 
• อำ่นค ำแนะน ำบนฉลำกสำรก ำจัดศตัรพูชื 
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• สวมอปุกรณ์ป้องกันสำรก ำจัดศตัรพูชืตำมทีแ่นะน ำไวบ้นฉลำกสำรก ำจัดศัตรพูชื 
• จัดเตรยีมอปุกรณ์ทีต่อ้งใชด้ังนี ้
 

ส ำหรับสำรก ำจัดศัตรพูชืทีเ่ป็นของเหลว 
• ถว้ยตวง น ้ำสะอำด สบู ่ไมก้วนสะอำดทีเ่อำเปลอืกไมอ้อกแลว้ 
• เขยำ่ขวดสำรก ำจัดศัตรพูชืโดยกำรคว ำ่ขวดไปมำ อยำ่เขยำ่แรงมำกเกนิไป 
• เตมิน ้ำสะอำดลงถังพน่ประมำณครึง่หนึง่ 
• ตวงสำรก ำจัดศตัรพูชืโดยใชถ้ว้ยตวง 
• เทสำรก ำจัดศัตรพูชืทีต่วงลงในถังพน่อยำ่งระมัดระวงั 
• ปิดฝำขวดสำรก ำจัดศัตรพูชื 
• ใชน้ ้ำท ำควำมสะอำดถว้ยตวงสำมครัง้ โดยเทน ้ำทีท่ ำควำมสะอำดลงในถังพน่ 
• หำกใชส้ำรก ำจัดศตัรพูชืหมดขวด ใหใ้ชน้ ้ำท ำควำมสะอำดขวดสำรเคมสีำมครัง้โดยเทน ้ำทีท่ ำ
ควำมสะอำดลงในถังพน่ 
• เตมิน ้ำสะอำดลงในถังพน่ อยำ่เตมิจนลน้ 
• กวนน ้ำในถังพน่ดว้ยไมก้วนทีส่ะอำด 
• ปิดฝำถังพน่ใหแ้น่น 
• เก็บขวดสำรก ำจัดศตัรพูชืและอปุกรณ์ตำ่งๆ ไวใ้นทีป่ลอดภัยหำ่งจำกเด็และสตัวเ์ลีย้ง 

ส ำหรับสำรก ำจัดศัตรพูชืทีเ่ป็นผง 
• ถว้ยตวง น ้ำสะอำด สบู ่ไมก้วนสะอำดทีเ่อำเปลอืกไมอ้อกแลว้ 
• เตมิน ้ำสะอำดลงในถังพน่ประมำณครึง่หนึง่ 
• ชัง่สำรก ำจัดศตัรพูชืตำมจ ำนวนทีต่อ้งกำร 
• เทสำรก ำจัดศัตรพูชืทีต่วงลงในถังน ้ำทีเ่ตมิน ้ำสะอำดไวแ้ลว้เล็กนอ้ย 
• กวนสำรก ำจัดศตัรพูชืทีผ่สมในถังน ้ำใหท่ั้วจนมลีักษณะคลำ้ยครมี 
• เทลงในถังพน่ 
• ใชน้ ้ำท ำควำมสะอำดถังน ้ำทีผ่สมสำรก ำจัดศัตรพูชืสำมครัง้ และเทน ้ำทีท่ ำควำมสะอำดลงใน
ถังพน่ 
• เตมิน ้ำสะอำดลงในถังพน่ อยำ่เตมิจนลน้  
• ปิดฝำพังพน่ใหแ้น่น 
• เก็บภำชนะบรรจสุำรก ำจัดวชัพชื และอปุกรณืตำ่งๆ ไวใ้นทีป่ลอดภัยหำ่งจ่ำกเด็กและสตัวเ์ลีย้ง 
หลังจำกผสมสำรก ำจัดศตัรพูชืลงในถังพน่แลว้ ใหอ้ำ่นฉลำกอกีครัง้ เพือ่ดคู ำแนะน ำเกีย่วกับกำร
ใชอ้ปุกรณ์ปดอ้งกันสำรก ำจัดวชัพชื หำกไมม่คี ำแนะน ำ ควรจะสวมใสก่ำงเกงขำยำว เสือ้เช ิ๊ต
แขนยำวและรองเทำ้บูต๊หำกสำรก ำจัดศตัรพูชืหกเป้ือน ใหถ้อดเสือ้ผำ้ซกัท ำควำมสะอำด และ
ลำ้งผวิหนังดว้ยน ้ำและสบู ่

ขณะพน่สำรก ำจัดวชัพชื 
• เดนิพน่ในทศิทำงเหนอืลม โดยถอืกำ้นฉีดในทศิทำงทีล่มจะพัดสำรก ำจัดศัตรพูชืออกจำกตัว
ทำ่น 
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• เดนิในควำมเร็วสม ำ่เสมอ 
• หำกเป็นไปได ้ใหพ้น่สำรก ำจัดศตัรพูชืตอนเชำ้ หรอืตอนเย็น กำรพน่สำรในขณะทีแ่ดดจัดอำจ
ท ำใหเ้กดิอันตรำยตอ่พชืทีพ่น่ได ้
• ผสมสำรก ำจัดศตัรพูชืใหพ้อดกีับทีต่อ้งกำรอยำ่ผสมสำรก ำจัดศตัรพูชืใหเ้หลอื 
• ตดิป้ำยบรเิวณทีพ่น่สำรก ำจัดศตัรพูชืแลว้ 
• บันทกึพืน้ทีท่ีไ่ดพ้น่สำรก ำจัดศตัรพูชื วนัทีส่ำรก ำจัดศตัรพูชืทีใ่ช ้และอัตรำกำรพน่ 

หลังพน่สำรก ำจัดวชัพชื 
• เทสำรก ำจัดศัตรพูชืทีเ่หลอืจำกกำรพน่ลงบนพืน้ทีท่ีไ่มไ่ดใ้ชป้ระโยชน ์
• ก ำจัดภำชนะบรรจสุำรก ำจัดศัตรพูชืโดยกำรฝัง หรอืเก็บไวอ้ยำ่งมดิชดิกอ่นก ำจัดทิง้ใน
ภำยหลัง 
• ท ำควำมสะอำดถังพน่ กำ้นฉีด สำยยำง 3 ครัง้ เทน ้ำทีท่ ำควำมสะอำดถังลงบนพืน้ทีท่ีไ่มไ่ดใ้ช ้

ประโยชน ์
• ตรวจสอบกำรร่ัวซมึของเครือ่งพน่ เปลีย่นอะไหลเ่มือ่จ ำเป็น 
• ท ำควำมสะอำดเสือ้ผำ้ทีใ่ชส้วมใสข่ณะพน่สำรก ำจัดศัตรพูชืโดยแยกซกัออกจำกเสือ้ผำ้อืน่ๆ 
• ท ำควำมสะอำดรำ่งกำยเสมอหลังจำกกำรพน่สำรกอ่นรับประทำนอำหำร ดืม่น ้ำ หรอืสบูบหุรี ่

กำรป้องกันกำรร่ัวซมึ 
 
เครือ่งพน่ทีร่ั่วซมึเป็นสำเหตทุีท่ ำใหเ้กดิกำรปนเป้ือนของสำรก ำจัดศัตรพูชืทีพ่บมำกทีส่ดุ และ
ยังท ำใหเ้สยีเวลำ สิน้เปลอืงเงนิทอง ดังนัน้จงึควรหำทำงป้องกันกอ่นทีจ่ะเกดิกำรร่ัวซมึ  

 

กอ่นเริม่ปฎบิัตงิำน 
ตรวจสอบชิน้สว่นทีส่ ำคัญของเครือ่งพน่ เชน่ คันปิดเปิดน ้ำยำ เปลีย่นสว่นทีช่ ำรดุทันท ีเตมิน ้ำ
สะอำดเพือ่ตรวจสอบกำรร่ัวซมึบรเิวณตอ่ไปนีค้อื สว่นทีจ่ะเกดิกำรร่ัวซมึ 



 
 

302 
 

 

เมือ่เตมิสำรก ำจัดศัตรพูชืลงในถังพน่ 
ระวงัอยำ่เตมิใหล้น้เพือ่ป้องกันไมใ่หน้ ้ำยำหกออกจำกถังพน่ หลังจำกพน่สำรก ำจัดศตัรพูชืแลว้ 
ลำ้งถังดว้ยน ้ำสะอำด 3 ครัง้ แตล่ะครัง้ป๊ัมคันโยก เพือ่ใหน้ ้ำลำ้งผำ่นสำยยำง และกำ้นฉีก
หลังจำกเทน ้ำทิง้แลว้ เติม่น ้ำสะอำดลงในถังและตรวจสอบกำรร่ัวซมึ ซึง่วธินีีจ้ะท ำใหเ้รำสำมำรถ
เปลีย่นสว่นทีช่ ำรดุกอ่นทีจ่ะใชถั้งพน่ในครัง้ ตอ่ไป 

 

เก็บถังพน่ไวใ้นทีห่ำ่งจำกเด็กและสตัวเ์ลีย้งและระมดัระวงัไมใ่หห้นูกัดแทะสำยสะพำยและสำย
ยำงของเครือ่งพน่ 
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เมือ่เกดิกำรร่ัวซมึระหวำ่งพน่หยดุกำรพน่สำรทันท ี

 

ถอดเสือ้ผำ้ทีเ่ป้ือนสำรก ำจัดศตัรพูชืออก 
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ลำ้งสว่นของรำ่งกำยทีเ่ป้ือนสำรก ำจัดศตัรพูชืใหส้ะอำด 

 

สวมถงุมอืยำงและบังหนำ้ 
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เทน ้ำยำออกจำกถังพน่ลงในภำชนะทีเ่ขยีนเครือ่งหมำยชดัเจนวำ่ “อันตรำย” และชือ่ผลติภัณฑ์
เก็บไวใ้นทีป่ลอดภัยหำ่งจำกเด็ก และสตัวเ์ลีย้ง น ้ำยำทีเ่ทออกมำเก็บนีจ้ะตอ้งใชพ้น่ใหห้มด
ภำยในวันเดยีว หำกไมส่ำมำรถพน่ใหห้มดภำยในวันเดยีวใหเ้ททิง้อยำ่งระมัดระวงัลงบนพืน้ดนิที่
ไมไ่ดใ้ชป้ระโยชนใ์นกำรเพำะปลกู และหำ่งจำกเด็ก และสตัวเ์ลีย้ง และแหลง่น ้ำ 
ลำ้งถังดว้ยน ้ำสะอำด 3 ครัง้ กอ่นทีจ่ะซอ่มสว่นทีร่ั่วซมึ 
ตรวจสอบกำรร่ัวซมึของถังพน่หลังจำกกำรซอ่มโดยกำรพน่น ้ำสะอำด 

ปัญหำท่ัวไปของเครือ่งพน่สำรฯ และวธิแีกไ้ข 
 
กำรรูจั้กซอ่มเครือ่งพน่ดว้ยตัวเองจะเป็นกำรประหยดัทัง้เวลำ และเงนิทอง  

ค ำแนะน ำท่ัวไปในกำรบ ำรงุรักษำเครือ่งพน่ 
• ท ำควำมสะอำดเครือ่งพน่หลังจำกกำรใชท้กุครัง้ 
• เก็บเครือ่งพน่หำ่งจำกเด็ก และแสงแดด 
• ใสถ่งุมอืยำงทกุครัง้ขณะซอ่มเครือ่งพน่ 
• ตรวจสอบเครือ่งพน่อยำ่งสม ำ่เสมอ และเปลีย่นอะไหลทั่นทเีมือ่จ ำเป็น 

ขอ้ผดิปกต-ิพน่น ้ำยำไมอ่อกหรอืน ้ำยำไมส่ม ำ่เสมอ 

ปญัหา วธิแีกไ้ข 

• หัวฉีดอดุตัน 
• ไกปลอ่ยน ้ำยำคำ้ง 
• ไสก้รองตัน 
• ลิน้ดแูละสง่น ้ำยำอดุตันหรอืคำ้ง ิ ่

• ท ำควำมสะอำดหัวฉีดหรอืเปลีย่นใหม 
• ท ำควำมสะอำด ทำจำระบ ีหรอืเปลีย่นใหม ่
• ท ำควำมสะอำดหรอืเปลีย่นใหม ่
• ท ำควำมสะอำดหรอืเปลีย่นใหม ่
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ขอ้ผดิปกต-ิเครือ่งพน่มแีรงดดูน ้ำยำนอ้ย หรอืไมม่แีรงดดู 

ปญัหา วธิแีกไ้ข 

• ลิน้ดดูและสง่น ้ำยำอดุตนัหรอืคำ้ง 
• ปะเก็นลกูสบูช ำรดุ 

• ท ำควำมสะอำดหรอืเปลีย่นใหม ่
• เปลีย่นใหม ่

 
ขอ้ผดิปกต-ิเครือ่งพน่มคีวำมดันนอ้ย หรอืไมม่คีวำมดัน 

ปญัหา วธิแีกไ้ข 

• ลิน้ช ำรดุหรอือดุ 
• กระบอกควำมดันร่ัว 
• ปะเก็นลกูสบูช ำรดุ 
• ลิน้ปลอ่ยควำมดันอยูผ่ดิทีห่รอืไมเ่ขำ้ 
• สปรงิลิน้ปลอ่ยควำมดันช ำรดุหรอืตำย  

• ท ำควำมสะอำดหรอืเปลีย่นใหม ่
• เปลีย่นใหม ่
• เปลีย่นใหม ่
• ท ำควำมสะอำดและปรับเปลีย่นต ำแหน่งใหม่ 
• เปลีย่นสปรงิลิน้ปลอ่ยควำมดัน 

 
ขอ้ผดิปกต-ิน ้ำยำออกเป็นชว่งตำมจังหวะคันโยก 

ปญัหา วธิแีกไ้ข 

• กระบอกควำมดันมี
น ้ำยำเต็ม 
• กระบอกควำมดันร่ัว 
• ลิน้สง่น ้ำยำออกเปิด
คำ้งหรอืช ำรดุ 
• ลิน้ปลอ่ยควำมดันคำ้ง 
• สปรงิลิน้ปลอ่ยควำมดัน
ช ำรดุหรอืหำย 

• เทน ้ำยำออกแลว้เปลีย่นใหม ่ตรวจสอบลิน้ดดูน ้ำยำ 
• เปลีย่นใหม ่ถำ้กระบอกควำมดันขนัเกลยีวตดิกับถังพน่ ให ้
ตรวจสอบเกลยีววำ่แน่นหรอืไม ่ใชเ้ทปกันร่ัวซมึ ถำ้จ ำเป็น 
• ตรวจสอบ ท ำควำมสะอำดหรอืเปลีย่นใหม ่ 
• ถอดออก ท ำควำมสะอำด ปรับต ำแหน่งลิน้ใหถ้กูตอ้ง 
• เปลีย่นสปรงิลิน้ปลอ่ยควำมดัน 

 
ท ำไมตอ้งลำ้งภำชนะบรรจสุำรก ำจัดศตัรพูชื 3 ครัง้ 
กำรลำ้งภำชนะบรรจสุำรก ำจัดศัตรพูชื 3 ครัง้ ชว่ยประหยัดคำ่ใชจ้ำ่ยเพรำะเป็นกำรใชส้ำรก ำจัด
ศัตรพูชืทีอ่ยูใ่นภำชนะได ้อยำ่งหมดเกลีย้ง นอกจำกนีภ้ำชนะทีล่ำ้งแลว้ ยังเป็นอันตรำยนอ้ยตอ่
มนุษย ์สตัวแ์ละสิง่แวดลอ้ม กำรท ำลำยภำชนะบรรจสุำรก ำจัดศตัรพูชืทีใ่ชห้มดแลว้และลำ้งดว้ย
น ้ำสะอำด 3 ครัง้แลว้ ใหค้วำมปลอดภัยในกำรใชส้ำรก ำจัดศัตรพูชื 
กำรลำ้ง 3 ครัง้ จะชว่ยลำ้งสำรก ำจัดศัตรพูชืออกจำกภำชนะไดเ้กอืบหมด วธินีีใ้ชก้ับภำชนะซึง่
บรรจสุำรก ำจัดศัตรพูชืทีต่อ้งผสมน ้ำ  
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ขัน้ตอนกำรลำ้งท ำควำมสะอำดภำชนะบรรจสุำรก ำจัดศัตรพูชื 
ครัง้ที ่1 ,ครัง้ที ่2 ,ครัง้ 3 
• เทน ้ำสะอำดลงในภำชนะ 
บรรจสุำรก ำจัดศัตรพูชื 
ประมำณหนีง่ในสีข่องภำชนะบรรจ ุ
 
 
 
 
 
 

 
 

• ปิดฝำใหแ้น่น เขยำ่ประมำณ 
30 วนิำท ีจนแน่ใจวำ่ไดท้ ำ 
ควำมสะอำดทกุสว่นภำยใน 
ภำชนะบรรจแุลว้ 
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• เปิดฝำและเทลงในถังพน่ 
เมือ่เทออกหมดแลว้ ทิง้ไว ้
อกีอยำ่งนอ้ย 30 วนิำท ี
เพือ่ใหส้ำรเคมไีหลออกหมด 
เกลีย้ง 

 

 

 
หลังจำกท ำควำมสะอำดภำชนะบรรจแุลว้ใหท้ ำลำยภำชนะบรรจจุนไม่
สำมำรถน ำกลับมำใชไ้ดใ้หม ่หำกไมส่ำมำรถท ำลำยไดภ้ำยในวนันัน้ ให ้
เก็บภำชนะบรรจนุีไ้วเ้ชน่เดยีวกับกำรเก็บสำรก ำจัดศัตรพูชื 

 

 
กำรเกดิพษิของสำรก ำจัดศัตรพูชื และกำรปฐมพยำบำล 
กำรใชส้ำรก ำจัดศตัรพูชือำจกอ่ใหเ้กดิอันตรำยตอ่เกษตรกรผูใ้ชไ้ด ้ถำ้ใชไ้มถ่กูวธิ ีในบำงครัง้
เมือ่เกษตรกรใชส้ำรฯ แลว้รูส้กึไมส่บำย ตำ่งๆ เชน่ ปวดหัว วงิเวยีนศรษีะ คลืน่ไส ้เป็นตน้ อำจ
เพรำะไดรั้บพษิจำกสำรฯ เขำ้สูร่ำ่งกำย  

สำรก ำจัดศตัรพูชืเขำ้สูร่ำ่งกำยได ้3 ทำง คอื 
 
ทางผวิหนงั 
โอกำสทีส่ำรฯ จะเขำ้สูร่ำ่งกำยทำงผวิหนังเกดิขึน้ไดอ้ยำ่งไรบำ้ง? 
• หยบิหรอืจับภำชนะบรรจทุีร่ั่วหรอืเป้ือนสำรฯ 
• ไมไ่ดซ้กัลำ้งเสือ้ผำ้ทีเ่ปรอะเป้ือนสำรฯ 
• ใชถั้งฉีดพน่ทีร่ั่วหรอืซมึ 
• เมือ่ควงหรอืผสมสำรฯ แลว้หกหรอืกระเด็นถกูผวิหนัง 
• ละอองน ้ำยำปลวิมำถกูรำ่งกำยขณะฉีดพน่สำรฯ 
• เดนิผำ่นแปลงทีฉ่ีพน่สำรฯ ใหม่ๆ  

 
ทางปาก 
โอกำสทีส่ำรฯ เขำ้สูร่ำ่งกำยทำงปำกเกดิขึน้ไดอ้ยำ่งไรบำ้ง? 
• สำรฯ เขม้ขน้กระเด็นเขำ้ปำก 
• กนิ ดืม่ หรอืสบูบหุรี ่กอ่นท ำควำมสะอำดรำ่งกำย 
• ถำ่ยสำรฯ ลงในภำชนะทีไ่มม่ฉีลำกหรอืขวดน ้ำดืม่ 
• รับประทำนอำหำรทีป่นเป้ือนสำรฯ 
• เก็บเกีย่วผลผลติทำงกำรเกษตรกอ่นก ำหนด 
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• รับประทำนเมล็ดพชืทีค่ลกุสำรฯ 
• จงใจดืม่หรอืกนิสำรฯ เขม้ขน้เพือ่ฆำ่ตัวตำย 

 
 

ทางจมกู 
โอกำสทีจ่ะไดรั้บสำรฯ เขำ้สุร่ำ่งกำยทำงจมกูเกดิขึน้ไดอ้ยำ่งไรบำ้ง? 
• ใชส้ำรฯ ทีร่ะเหยเป็นไอได ้
• หำยใจเอำ ละอองสำรฯ ทีม่ขีนำดเล็กจำกกำรฉีดพน่ 
• ใชส้ำรทีเ่ป็นผงหรอืฝุ่ น 

  

  

 
กฎ 5 ขอ้ในกำรป้องกันไมใ่หร้ำ่งกำยไดรั้บพษิจำกสำรก ำจัดศัตรพูชื 
1. อำ่นฉลำกและปฎบิัตติำมค ำแนะน ำ 
2. ใชส้ำรฯ ดว้ยควำมระมัดระวงั 
3. ดแูลรักษำเครือ่งพน่ฯ ใหอ้ยูใ่นสภำพสมบรูณ์ 
4. ช ำระลำ้งรำ่งกำยทกุครัง้หลังกำรใชส้ำรฯ 
5. ใชอ้ปุกรณ์ป้องกันสำรฯ 

บำงครัง้ยังมคีวำมเขำ้ใจทีค่ลำดเคลือ่นเกีย่วกับกำรป้องกันไมใ่หร้ำ่งกำยไดรั้บพษิจำกสำรฯ โดย
ค ำนงึถงึแตก่ำรใชอ้ปุกรณ์ป้องกันฯ เทำ่นัน้ ในควำมเป็นจรงิ หำกปฎบิัตติำมกฎ 5 ขอ้แลว้ 
อปุกรณ์ป้องกันฯ จะเป็นสิง่สดุทำ้ยทีจ่ะใชป้้องกัน หมำยควำมวำ่เมือ่เรำปฎบิัตติำมกฎอยำ่ง
ถกูตอ้งแลว้ อปุกรณ์ป้องกันฯ อำจไมจ่ ำเป็นตอ้งใชก็้ได ้

อำกำรของผูท้ีไ่ดรั้บพษิจำกสำรก ำจัดศตัรพูชื  

อำกำรตอ่ไปนีแ้สดงวำ่อำจไดรั้บพษิจำกสำรก ำจัดศตัรพูชื 

  
อำกำรทำง
ผวิหนัง 

- เป็นผืน่คัน ไหมเ้กรยีม เป็นรอยจ ้ำๆ มเีหงือ่ออกมำก 

  นัยนต์ำ - เคอืงตำ บวม มนี ้ำตำ ตำพรำ่มัว ม่ำนตำหดตัวหรอืขยำยผดิปกต ิ

  
ระบบทำงเดนิ
อำหำร 

- ปำกและล ำคอ มอีำกำรบวมแดง อักเสบ น ้ำลำยไหล คลืน่ไส ้อำเจยีน 
ปวดทอ้ง หรอืทอ้งรว่ง  

  ระบบประสำท 
- ปวดหรอืเวยีนศรษีะ มนึงง หงดุหงดิ กลำ้มเนือ้กระตกุ เกร็ง หรอืชกั 
หมดสต ิ

  ระบบกำรหำยใจ - มอีำกำรไอ เจ็บในทรวงอก หำยใจล ำบำก หอบ 

อำกำรบำงอยำ่งอำจบอกไดย้ำก วำ่สำเหตเุนือ่งจำกสำรก ำจัดศัตรพูชืหรอืไม ่จะตอ้งพจิำรณำดู
ขอ้มลูอยำ่งละเอยีด ทัง้นีไ้มแ่น่วำ่อำจเกดิมำจำกโรคอืน่ก็สำมำรถเป็นได ้
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เคล็ดลบั กบั ๑๒ ขัน้ตอนการถอดชดุอปุกรณ์ป้องกนั ท่ีควรรู้ 

ขัน้ท่ี๑ ถอดหมวกออก โดยไมต้่องถอดถงุมือ 

ขัน้ท่ี๒ ถอดหน้ากากป้องกนัสารเคมี โดยดงึออกจากปากและจมกูไปด้านหน้า แล้วยกขึน้ ดงึออก โดยท่ียงั

ไมถ่อดแว่นครอบตาออก 

ขัน้ท่ี๓ ล้างถงุมือ ขณะท่ีสวมใสอ่ยู่ด้วยน า้สะอาดและสบู่ 

ขัน้ท่ี๔ ถอดแวน่ครอบตาออก ล้างและเช็ดแห้งให้สะอาด แล้วใสก่ลับเข้าไปใหม่ 

ขัน้ท่ี๕ ถอดเสือ้คลมุหรือเจ็คเก็ตออก โดยระวงัขณะปลดกระดมุหรือรูดซิป ไมใ่ห้ถงุมือถกูเสือ้ตวัในหรือ

ผิวหนงั 

ขัน้ท่ี๖ ถอดกางเกง : .ให้ยกเท้าข้างหนึง่ออกจากรองเท้าบู้ท แล้วถอดกางเกงข้างนัน้ออก ใสข่าท่ีถอด

กางเกงออกแล้วกลบัไปในรองเท้าบู้ท และท าซ า้ขัน้ตอนเดียวกนักบัอีกข้างท่ีเหลือ 

ขัน้ท่ี๗ ล้างท าความสะอาดหน้ากากป้องกนัด้วยสบูแ่ละล้างออกด้วยน า้ท่ีไหลริน ตัง้ทิง้ให้แห้ง ๘ ชัว่โมง 

อยา่เก็บไว้ในท่ีมีอากาศร้อน 

ขัน้ท่ี๘ ซกัล้างชดุเสือ้และกางเกงบนพืน้ราบโดยยงัสวมถงุมือ, แวน่ครอบตา และรองเท้าบู้ทอยู ่ด้วยน า้และ

สบู ่โดยถจูากด้านหนึง่ไปอีกด้านหนึง่ ล้างด้วยน า้ท่ีไหลริน 

ขัน้ท่ี๙ ล้างรองเท้าบู้ทด้วยน า้และสบู ่โดยไม่ต้องถอดออก 

ขัน้ท่ี๑๐ ถอดและล้างแวน่ครอบตาด้วยน า้และสบู่ 

ขัน้ท่ี๑๑ ล้างถงุมืออีกครัง้ด้วยน า้และสบู ่ถอดถงุมือออก 

ขัน้ท่ี๑๒ ล้างมือด้วยน า้และสบู ่

ข้อมูลจาก หนังสือ “การใช้สารปอ้งกันศัตรูพืชอย่างปลอดภัยและมปีระสิทธิภาพ” บริษัท ซินเจนทา ครอป โปรเทคช่ัน จ ากดั  

 





313 
 

VITAE 
 

Name   Paisit Boonyakawee 

Date of Birth  January 3, 1972 

Place of Birth  Krabi Province, Thailand 

Education 

2009-2013  Doctor of Philosophy, College of Public Health Sciences, 

   Chulalongkorn University, Thailand 

2002-2007 Master of Public Health (Health System Development), Learning 

at the Workplace Program (LWP), College of Public Health 

Sciences, Chulalongkorn University, Thailand 

1993-1994  Bechelor of Public Health 

   Sukhothaithammatirat University, Thailand 

1990-1992  Certificate of Public Health 

The Southern Religion College of Public Health, Yala Province,  

Ministry of Public Health, Thailand 

Professional experience 

2002-Present  Public Health Technical Officer, Professional Level  

Krabi-noi Sub-district Health Center, Muang District, Krabi 

Province, Thailand 

1992-2002  Public Health Officer, Operational Level  

Plai-praya District Health Office, Krabi Province, Thailand  

Presentation experience 
 
2-4 October 2012 Oral presentation Entitled “Knowledge, Attitude, and Practices 

in Insecticides Use, Serum Cholinesterase level and Health 
Effects among Shogun Orange Farmers, Khao-phanom 
District, Krabi, Thailand” in the International Conference on 
Environmental and Public Health Management (Geo Trop 2012, 
Toward Better Health and Well-being), Bangkok, Thailand. 


	Cover (English)
	Cover (Thai)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	CHAPTER I Introduction

	1.1 Background and Rationale
	1.2 Research Question
	1.3 Research Objective
	1.4 Research Hypothesis
	1.5 Conceptual Framework
	1.6 Variable to be Study
	1.7 Expected Outcome and Benefits

	Chapter II Literature Review
	2.1 Knowledge, Attitude and Practice Theory
	2.2 Social Cognitive Theory [SCT]
	2.3 Fluorescent Tracer Manual
	2.4 Insecticides
	2.5 Organophosphorous Insecticides
	2.6 Carbamate Insecticide
	2.7 Cholinesterase Inhibition
	2.8 Related Researches

	Chapter III Research Methodology
	3.1 Research Design
	3.2 Study Population and Sample
	3.3 Sampling Technique and Sample Selection
	3.4 Structure of Insecticide Application Models Program
	3.5 Research Instrument for Data Collection
	3.6 Pre-test of Questionnaire
	3.7 Data Collection
	3.8 Data Analysis
	3.9 Ethical Consideration

	Chapter IV Research Results
	4.1 Data Analysis of Baseline Characteristics
	4.2 Effectiveness of Insecticide Application Models Program (IAMP),Unadjusted and Adjusted for Confounding factors: Repeated-measures Analysisof Variance and Multilevel Models
	4.3 The Relationship Between Knowledge, Attitude and Practice in Insecticide Use
	4.4 Influence of the Role Models Group on Intervention Outcomes

	CHAPTER V Conclusions, Discussions and Recommendations

	5.1 Summary of Research Findings and Discussion
	5.2 Limitations
	5.3 Recommendations

	References
	Appendix
	Vita




