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The objective of this study was to determine the effects of an injury and
illness prevention program on safety and health among rice farmers in Nakhon Nayok
province, Thailand. This was a quasi-experimental study. Multistage sampling was
employed. Intervention group was randomly selected out of 62 rice farmers and
another 55 rice farmers served as the control group. A structured face-to-face interview

questionnaire was administered to participants.

The two-week intervention program consisted of four elements including 1)
health education 2) safety inspection 3) safety communication and 4) health
surveillance. Data were collected at baseline and four months after the intervention
(follow-up). The evaluation of program by measuring risk perception, safety behavior,
potential risk, injury and illness, and number of days lost. For numeric data, General
linear model repeated measures ANOVA (GLM) and Mixed Model were used to quantify
and test the statistical significance of the intervention effect for each type of score. For
dichotomous data, the effect of intervention program was assessed from Generalized

Linear Models. P-values <0.05 were considered statistically significant.

Pesticide safety behaviors significantly increased in the intervention group,
compared with the control group. Potential risk significantly decreased in the
intervention group, compared with the control group. The intervention was also
associated with reduction pesticide related-illnesses in prevalence of neuromuscular
symptoms, and ergonomics related-illnesses, and with clear reductions in number of
days lost due to equipment related-injuries, pesticide related-symptoms, and
ergonomics related-illnesses. However, intervention program was negatively and
significantly associated with equipment related-injuries. It is necessary to identify and
develop further measures to improve safety and health. Some methods such as

effective risk communication could be added to increase risk perception.
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CHAPTER 1
INTRODUCTION

1.1 BACKGROUND OF THE PROBLEM

The agricultural sector employs half of the world labour force estimated at 1.3
billion workers who are active in agricultural production world-wide. Although the
proportion of the workforce engaged in agriculture is under 10% in the more developed
regions and under 3% in the United States, the proportion is 49% worldwide with
almost 60% concentrated in developing countries (Forastieri, 1999). Agriculture is one
of the most hazardous occupations for workers. It is ranked as one of the three most
dangerous industries to work in along with mining and construction. In several
countries the rate of fatal accidents in agriculture is double the average for all other
industries. According to ILO estimates, workers suffer 250 million accidents every
year. Out of a total of 335,000 fatal workplace accidents worldwide, agricultural workers
suffer some 170,000 deaths (International Labour Organization [ILO], 2000a,b).

In many countries the problem of poor health coverage for workers is
compounded by the fact that medical personnel are inadequately trained in the
identification of occupational causes of illness. Diagnostic criteria and reporting
procedures are not always appropriate, thus often leading to failure in reporting.
Even though the causative agents of many occupational diseases, as well as the
mechanisms of action of those agents are widely documented, the level of diagnosis
and reporting is low; workers are thus deprived of proper treatment and appropriate
preventive measures. Most of the available data is drawn from epidemiological

studies which remove any doubt concerning the causal relationship between risk



factors and the appearance of certain diseases in agricultural workers. However, this
data cannot in any way be extrapolated to derive a total number of cases
throughout the world. This situation is particularly serious given that many workers
are exposed to risks associated with rapid changes in agricultural production
processes and with an increasing use of hazardous substance (International Labour
Organization [ILOJ, 2000).

Thailand is a middle income economy in Southeast Asia where occupational
health and safety issues are becoming more important. Both the agricultural and
industrial sectors are characterized by high risk work (Siriruttanapruk & Anantagulnathi,
2004). The agricultural sector still employs a majority of the working population. Current
figures on rates of occupational disease may not represent the actual situation
despite many surveys conducted by the Bureau of Occupational and Environmental
Diseases showing high levels of hazardous exposure in the work environment in addition
to many cases of abnormalities in workers’ health (Siriruttanapruk, 2006) Nowadays, a
greater number of health problems affect agricultural workers than reports from the
epidemiological surveillance system would indicate. In 2008-2009, 41% of workers
suffered from pesticide related illness in the agricultural sector and this figure is
increasing slowly but consistently with greater use of chemicals such as insecticides
(Kumphon, 2011). In addition to the usual problems of poor postures adopted at
work, long work hours and exposure to extreme temperatures, the rapid expansion
of the agricultural sector has resulted in farmers being exposed to other serious

problems (Arphorn, Brooks, & Permsirivanich, 2006)

Rice farming has historically been, and is still today, the main occupation of

Thai agriculturists. In 2010, Thailand had a total of 72.7 million rai (6.25 rai=1 hectare)



under rice cultivation, which produced 32.1 million tonnes of rice (Nakhon Nayok
Agricultural Extension Office, 2011). Nowadays, rice farmers use different cultivation
methods from the past. Technologies have been implemented to replace human
and animal labor with machines. In response to higher competition and a changing
environment, larger volumes of pesticide are used and unsafe equipment and poor
ergonomic conditions at work have persisted, all of which increase health risks to rice
farmers (Stave, Torner, & Eklof, 2007); (Niu, 2010); (Jones, Day, & Staines, 2013). In a
study of health conditions and the occupational safety of rice farmers by Ngamkamol
(2009) it was found that farmers are exposed to 4 main health hazards: physical,
biological, chemical and ergonomic in addition to socio-cultural and psychosocial
hazards. These hazards include exposure to excessively loud noise and vibration
from plowing vehicles, harvesting vehicles, hot weather, pesticides and fertilizers,
infectious animals, parasites, improper work posture, etc.. Moreover, the environment
in which rice cultivation takes place contains many holes and ponds, flooded areas
and mud which all increase risk of accident and injury. Additionally, working long
hours in a hot climate causes weakness and stress which can induce other health

related problems.

Thus, rice farmers suffer high risk of exposure to factors in the environment
which threaten health. An analysis by Buranatrevedh and Sweatsriskul (2003) of
occupational health risk and safety among rice farmers in the Klong 7 sub-district in
Pathumthani province, Thailand, found that rice farmers are exposed to many risks
from rice farming. For example, there is a high risk of accident during the process of
preparing land for cultivation, exposure to excessively hot conditions, animals and

germs, exhaust from tractors, and fatisue and strain from lifting heavy objects. In



addition, the procedure of mixing pesticides and spraying crops leads to high risk of

exposure to harmful chemicals.

Another study investigated a model for the development of a program for
health promotion and to control occupational health hazards and accidents in
agricultural workers (Buranatrevedh & Sweatsriskul, 2005). The study, conducted in
Klong 7 sub-district, Klongluang district, Pathumthani province, Thailand, and based
on an evaluation of knowledge, attitudes, and practices of farmers in the Klong 7
sub-district regarding occupational health and safety, showed that farmers had an
average to high level of knowledge of health and safety risks both before and after model
implementation. However, farmers’ awareness of risks was not reflected in their
behavior. They demonstrated high risk behavior both before and after
implementation of the model. In addition, farmers demonstrated an awareness of
agriculture related diseases and risks of accident on the job. However, their attitudes
recarding the use of pesticides showed that most farmers still thought they were

necessary and unavoidable even after model implementation.

Thus, as shown in the Klong 7 study, despite knowledge and awareness of
work related risks on the part of farmers, they have not changed their behavior,
leading to continuing threats to health. The same study on occupational health and
safety problems among farmers found that they encounter hazards in many work
processes. For example, in the process of preparing land for cultivation, it was found
that stepping on shells, irritation from smoke during the burning of rice stalk and
exposure to the vibration of ploughing machines accounted for 83.2%, 77.6 % and
75.6% of farmer work injuries respectively. Other processes, such as seed-soaking and

the application of fertilizer, entails musculoskeletal problems from carrying heavy



seed containers and exposure to wet and humid soil at 76.0 % and 66.0 %

accordingly (Buranatrevedh & Sweatsriskul, 2005).

While many workers are exposed to unacceptable levels of occupational risks
and fall victim to occupational diseases and work accidents, lose their capacity to
work and consequent potential to earn income, still too few have access to
occupational health services (World Health Organization [WHOI, 2006). In Thailand,
although health promotion activities are already included in hospitals' services, most
hospitals are primarily curative oriented. Hospitals are the center of medical
treatment and allocate various resources while functioning as basically passive
treatment services. With these strengths, the Ministry of Public Health has
reconsidered and shifted the hospitals’ service orientation to a more integrated
proactive approach aiming for health promotion and prevention. These hospitals are
labeled Health Promoting Hospitals; HPHs (Auamkul, Kanshana, & Phirangapaura,
1999). At present, HPHs are designated to provide basic occupational health services
for workers in the informal economy. HPHs cover almost all communities and
households. Moreover, health volunteers who promote the health of the local
community, play an important role in collaboration with HPHs. Health volunteers are
ordinary people in villages throughout the country who apply to work with public
health officials in the areas of disease prevention and health promotion (Siriruttanapruk,
Wada, & Kawakami, 2009).

Nakhon Nayok is one of the central provinces of Thailand. In 2010, Nakhon
Nayok had a total of 61,874 households. Of this number, 26,656 (43.1%) were
engaged in agriculture, most of which were involved in the cultivation of rice. At

present, of approximately 1.33 million rai of agricultural area, almost 50% (612,504



rai) were in use for rice farming (Nakhon Nayok Agricultural Extension Office, 2011).
Moreover, as this agricultural area is an irrigation zone, it receives water from various
water projects which enables it to grow rice all year long (Pathumthani Rice Research

Center, 2011).

Ongkharak district in Nakhon Nayok province is subdivided into 11 sub-districts
which are further subdivided into 116 villages. There are a total of 17,890 households
of which 6,447 (36.0%) are engaged in agriculture (Nakhon Nayok Agricultural
Extension Office, 2011). Sisa Krabue sub-district, in Ongkharak, is occupied by the
highest number of agriculturists and possesses the most fields for agriculture in the
district (Nakhon Nayok Agricultural Extension Office, 2011). As such, these agriculture
workers face accidents, injuries and illness on the job. The most easily accessible

health service for this group of people is a sub-district Health Promoting Hospital.

In Sisa Krabue sub-district, the records for work injury and illness show that there
were 201 case reports among agriculturists during the five years from 2007 - 2011.
The causes of injury and illness were cuts from sharp equipment/machinery,
dizziness after pesticide application and bites or stings from venomous animals.
Records also show that there is a tendency of increasing hospital attendance. In
addition, after summarizing the health problems of patients over a one year period,
the top three health problems were found to be myositis (muscular discomfort), high
blood pressure and flu, respectively. Interviews with health staff suggest that the
possible causes of cases of myositis are movements undertaken while working such
as remaining in a bending position for a long period. Also, as most people are

farmers, they have to lift and carry various instruments such as a pesticide sprayers,



cart and agricultural products (North-Klong 23 sub-district Health Promoting Hospital,

2012).

Programs that encourage improved safety and reduce work related injury and
illness available to this target group are still limited. Moreover, the content of the
programs does not cover all types of occupation. In addition, there are no
connections in the recorded data between work accidents, injuries and illness in the
local health service. This study will develop a program that aims to improve the

environment relating to rice farming and promote health and safety at work.

1.2 RESEARCH GAPS

As mentioned earlier, rice farmers’ health can be threaten in many ways.
However, only a few research studies have been conducted to identify preventing
measures. This may not be sufficiently cover in some other aspect of the
occupational hazard in this target group. Thus, the researcher’s concern here is to
focus on reduction of injuries and illnesses. To gain insight into the current situation
rice farmers’ working condition and development of program to promote health and

safety have been conducted.

1.3 RESEARCH QUESTIONS

Does the Injury and Illness Prevention Program effects to health and safety

among the rice farmers at Ongkharak district, Nakhon Nayok province, Thailand?



1.4 OBJECTIVES

To determine the effects of Injury and Illness Prevention Program on health
and safety by measuring risk perception, safety behavior, potential risk, injury and
illness, and number of days lost in pre and post intervention and comparing pre and
post changes among the rice farmers at Ongkharak district, Nakhon Nayok province,

Thailand.

1.5 HYPOTHESIS

Injury and Illness Prevention Program effectively for increasing risk perception of
prevent injury and illness, increasing of safety behavior at work, improving the
potential risk, reducing injury and illness, and reducing number of dayslost among the rice

farmers at Ongkharak district, Nakhon Nayok province, Thailand.

1.6 CONCEPTUAL FRAMEWORK

The conceptual framework of this study aims to determine the effectiveness
of Injury and Illness Prevention Program on health and safety. Intervention program
was based on the theories of accident causation, consisted of four elements: 1) health
education 2) safety inspection 3) safety communication and 4) health surveillance.
Independent variables consisted of 14 variables, divided into two factors including
socio-demographic factors, and working factors. There were five dependent variables
including risk perception, safety behavior, potential risk, injury and illness, and

number of days lost. The conceptual framework as shown in Figure 1.1
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FIGURE 1.2 DATA COLLECTION TIMELINES



1.7 Definition of terms

Health and safety refers to 1) risk perception of prevent injury and illness
2) safety behavior at work 3) potential risk 4) injury and illness and 5) number of day

lost related injury and illness.

Injury and illness refers to any wound or damage to the body that results
from rice growing process including equipment use, pesticide use, ergonomics and

working condition.

Injury and illness prevention program refers to a intervention program
developed by the researcher based on review literature and applied from previous
studies (Saari, 1986); (Dunne, 2000); (Stave, 2005), California State University Long
Beach (2007); Finnegan (2007); (Kawakami, Khai, & Kogi, 2009) (D. Goetsch, 2010);
(Studenski, Dudka, & Bojanowski, 2010). The aims to reduce injuries and illnesses and
reduce number of days lost related injuries and illness. They also contribute to
increases risk perception, a better safety behavior and working environment. The
intervention program consisted of four elements during two weeks, covering 1) health
education 2) safety inspection 3) safety communication and 4) health surveillance.

The effectiveness of injury and illness prevention program refers to after
the intervention program, how changing risk perception of prevent injury and illness,

safety behavior at work, potential risk, injury and illness, and number of day lost.

Rice growing process refers to the process of rice growing including (1) land-
preparing process (2) seed-soaking and scattering/fertilizer —applying process (3) pesticides

—mixing and spraying process (4) sowing fertilizer and (5) rice harvesting process.
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Rice cultivation cycle refers to the crop of rice growing process in Nakhon Nayok
province. Rice is harvested three crops per year (one crop covering four months). This
study conducted in two crops, the first crop started on May 2012 to the end of
September 2012, and the second crop started in the middle of October 2012 to the

middle of February 2013.

High pesticide use time refers to the period of first two months that high-use of
pesticides in growing rice. In this study, high pesticide use time over the period of the last
week of May 2012 until the last week of July 2012 in the first crop, and the middle of

October 2012 to the middle of December 2012 in the second crop.

Low pesticide use time refers to the period of last two months that low-use of
pesticides in growing rice. In this study, low pesticide use time over the period August
2012 to September 2012 in the first crop, and the middle of December 2012 to the

middle of February 2013 in the second crop.

1.8 EXPECTED BENEFITS

1. The results can be used to increase understanding for those interested in
issues relating to injuries and illnesses in agriculture.

2. The results can be used for local administrative unit such as health
promoting hospital, sub-district administrative organization, and agricultural extension

office, to enforce policy in developing appropriates program for agriculturist.



CHAPTER 2
LITERATURE REVIEW

The following areas of theories and previous studies had been reviewed for
this research
2.1 Terminology definition
2.2 Theories and concepts
2.2.1 Theories of accident causation
2.2.2 Accident investigation methods
2.3 Environmental health hazards
24 Occupational risk assessment
25 Occupational injury and illness in agriculture
2.6 Injury and illness prevention program

2.7 Related studies

2.1 TERMINOLOGY DEFINITION

In discussing health and safety, several language ambiguities become
apparent which contribute to a lack of understanding of the issue. In particular the
casual use of the words injury and accident can cause particular problems from a
health and safety perspective. The argument has been put forward since the late
1980s, within public health circles, that the term accident be banned in favour of

injury, which is perceived to be more scientific (Finnegan, 2007).
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Accident definition

Many accident definitions exist, from very complex concepts to the more
straightforward. One of the earliest definitions of an accident was put forward by
Heinrich (1941), defined an accident as an event in which the contact or exposure of
a person with an object, substance, another person or conditions causes personal
injury or suggests the probability of such injury. The term ‘accident’ is usually used
to describe a sudden event, rarely predictable, that results in injuries or losses
suffered by people.

Injury definition

The most widely definition of injury is that proposed by Baker, O'Neill, and
Karpf (1984), which defined injury as a bodily lesion which results from acute
exposure to amounts of mechanical, thermal, electrical, chemical or radiant that
exceed the threshold of physiological tolerance. Those arguing in favour of the use
of the term injury believe it consists of two main categories, intentional and
unintentional injury (Andersson, 1999).

Consequently the scope of safety research needs to be widened to include
broader types of effects and causal mechanisms, unintentional as well as intentional.
It is important to recognize that injury causation can be intentional (violence of self-
inflicted acts) or unintentional (accidents). Similarly accident outcomes are wider
than injury and encompass both disease and psychosocial effects. The manifestation
of these effects occur according to different timescales, injury is an immediate effect

and thus research can determine incidence rates with some degree of ease.
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However, disease and psychosocial effects may take longer to manifest and
incidence may not be as straightforward to detect (Finnegan, 2007).

Illness definition

Illness means a condition that results from exposure in a workplace to a
physical, chemical or biological agent to the extent that the normal physiological
mechanisms are affected and the health of the worker is impaired (International
Labour Organization [ILO], 1996).

Hazard and risk

Hazard means a situation with the potential to give rise to injury to persons,
damage to property or damage to the environment - or a combination of these.
While the word risk can be used in a variety of contexts, risk concerns the likelihood
of the danger potential of a specific hazard becoming an actuality and the degree of
injury and/or damage likely to result from that event (Dunne, 2000).

The term hazard expresses a quality, while risk expresses a quantity. The
concepts of hazard and risk are often used without distinction. Agricultural hazards
are viewed as conditions that provide the potential for injury or damage. The injury

risk is dependent on the existence or otherwise of hazards in the farm environment.

2.2 THEORIES AND CONCEPTS

2.2.1 THEORIES OF ACCIDENT CAUSATION

This topic provides the concepts related theories of accident causation are
the domino theory, the human factors theory the epidemiological theory, and the

behavioral theory.
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2.2.1.1 THE DOMINO THEORY

Heinrich (1980) posits five metaphorical dominoes labelled with accident
causes. They are social environment and ancestry, fault of person, unsafe act or
mechanical or physical hazard (unsafe condition), accident, and injury. Heinrich
defines each of these “dominoes” explicitly, and gives advice on minimizing or

eliminating their presence in the sequence (see figure 2.1).
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FIGURE 2. 1 FIVE FACTORS IN THE ACCIDENT SEQUENCE

1) Social environment and ancestry: This first domino in the sequence
deals with worker personality. Heinrich explains that undesirable personality traits,
such as stubbornness, greed, and recklessness can be “passed along through
inheritance” or develop from a person’s social environment, and that both
inheritance and environment (what we usually refer to now as “nature” and
“nurture”) contribute to Faults of Person.

2) Fault of person: The second domino also deals with worker personality
traits. Heinrich explains that inborn or obtained character flaws (from 1) such as bad
temper, inconsiderateness, ignorance, and recklessness contribute at one remove to

accident causation. According to Heinrich, natural or environmental flaws in the
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worker’s family or life cause these secondary personal defects, which are themselves
contributors to Unsafe Acts, or the existence of Unsafe Conditions.

3) Unsafe act and/or unsafe condition: The third domino deals with
Heinrich’s direct cause of incidents. As mentioned above, Heinrich defines these
factors as things like “starting machinery without warning and absence of rail guards”
Heinrich felt that unsafe acts and unsafe conditions were the central factor in
preventing incidents, and the easiest causation factor to remedy, a process which he
likened to lifting one of the dominoes out of the line. These combining factors (1, 2,
and 3) cause accidents.

4) Accident: Accident events such as falls of persons, striking of persons by
flying objects, etc., are typical accidents/incidents that can cause injuries.

5) Injury: The result directly from accidents/incidents, injuries are fractures,

lacerations, etc.

FIGURE 2.2 Injury is caused by the action of preceding factors

Heinrich (1980) suggests that if any one of these dominos falls a chain of
events that results in injury will occur (see figure 2.2), but if the unsafe act domino

could be removed then no accident/incident or injury could occur (see figure 2.3).
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FIGURE 2.3 REMOVAL OF THE UNSAFE ACT AND MECHANICAL HAZARD
RESULTS IN NO INJURY

2.2.1.2 HUMAN FACTORS THEORY

It is common to hear that occupational accidents or diseases are caused by
someone making an error, i.e. by a “human factor”. Such an expression is mere
nonsense as work is created by humans, performed by humans and controlled by
humans. Evidently 100% of occupational accidents and illness are caused by human
factors (Elgstrand & Petersson, 2009).

The human factors theory of accident causation attributes accidents to a
chain of events ultimately caused by human error: overload, inappropriate response,
and inappropriate activities (D. L. Goetsch, 2010).

The load that a person is carrying consists of tasks for which he or she is
responsible and added burdens resulting from environmental factors (noise, distractions,
and so on), internal factors (personal problems, emotional stress, and worry), and
situational factors (level of risk, unclear instructions, and so on). The state in which a
person is acting is the product of his or her motivational and arousal levels.

How a person responds in a given situation can cause or prevent an accident.
If a person detects a hazardous condition but does nothing to correct it, he or she

has responded inappropriately. In addition to inappropriate responses, this
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component includes workstation incompatibility. The incompatibility of a person’s

workstation with regard to size, force, reach, feel, and similar factors can lead to

accidents and injuries.

Inappropriate activities

Human error can be the result of inappropriate activities. An example of an

inappropriate activity is a person who undertakes a task that he or she doesn’t know

how to do. Another example is a person who misjudges the degree of risk involved in

a given task and proceeds based on that misjudgment. Such inappropriate activities

can lead to accidents and injuries, summarizes the various components of the

human factors theory shown in Figure 2.4

Human factors

Overload

Inappropriate Response

Inappropriate Response

® Fnvironmental
Factors (noise,
distractions)

® |nternal factors
(personal problems,

emotional stress)

® Sjtuational factors

® Detecting a hazard
but not correcting it

® Removing safeguards
from machines and
equipment

® [gnoring safety

® Performing tasks
without the requisite
training

® Misjudging the degree
of risk involved with a

given task

FIGURE 2.4 HUMAN FACTORS THEORY

Source: D.L.Goetsch, 2010. p 34.
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2.2.1.3 EPIDEMIOLOGICAL THEORY

Traditionally, safety theories and programs have focused on accidents and
the resulting injuries. However, the current trend is toward a broader perspective that
also encompasses the issue of industrial hygiene. Industrial hygiene concerns
environmental factors that can lead to sickness, disease, or other forms of impaired
health.

This trend has, in turn, led to the development of an epidemiological theory
of accident causation. Epidemiology is the study of causal relationships between
environmental factors and disease. The epidemiological theory holds that the
models used for studying and determining these relationships can also be used to

study causal relationships between environmental factors and accidents or diseases.

Epidemiological Theory

\ 4

v v

Predisposition Characteristics Situational Characteristics

® Susceptibility of people ® Risk assessment by individuals

® Perceptions ® Peer pressure

® Environmental factors ® Priorities of the supervisor

A

\ 4

Can cause of prevent accident conditions

FIGURE 2.5 EPIDEMIOLOGICAL THEORY

Source: D.L.Goetsch, 2010.p 38.
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Figure 2.5 illustrates the epidemiological theory of accident causation. The
key components are predisposition characteristics and situational characteristics.
These characteristics, taken together, can either result in or prevent conditions that

may result in an accident.

2.2.1.4 BEHAVIORAL THEORY

The behavioral theory of accident causation and prevention is often referred to
as behavior-based safety (BBS). There are seven basic principles of BBS: (1) intervention
that is focused on worker behavior; (2) identification of external factors that will help
understand and improve employee behavior; identification of external factors that
will help understand and improve employee behavior; (3) direct behavior with
activators or events antecedent to the desired behavior, and motivation of the
employee to behave as desired with incentives and rewards that will follow the
desired behavior; (4) focus on the positive consequences that will result from the
desired behavior as a way to motivate employees; (5) application of the scientific
method to improve attempts at behavioral interventions; (6) use of theory to
integrate information rather than to limit possibilities; and (7) planned interventions
with the feelings and attitudes of the individual employee in mind (D.L.Goetsch,
2010).

This study bring all the theories of accident causation for developing a frame
of reference for understanding accident and injury and illness occurrences.

2.2.2 ACCIDENT INVESTIGATION METHODS

Various methods and procedures are used to investigate accidents. Usually,
their theoretical base is the sequence of events. An accident may have sequence of

more than ten causal events. Detailed analyses reveal that the direct cause of a
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traumatic accident is usually one or more dangerous behaviors or the result of
working in dangerous conditions; dangerous activities or conditions that are not
compliant with the standards should be connected to policy defects and safety
management errors as the source causes (Studenski et al., 2010)

The circumstances and course of the accident are described using the
statistical model of an accident at work. The approved model has three phases: 1)

Pre-accident phase 2) Accident phase and 3) Post-accident phase, as shown in Figure 2.6

Work environment

® \Workstation # # #

® Employee Contact
( h Deviation A Effects
Mode of injury

Working process
$P ® Type of injury

r 5 /\ /\ ® Part of body injured
Specific Physical action ® |nability to work
/\ ® Material losses
-

J

Material agent
Material agent

Material of the contact

of specific physical

agent

source of injury
activity

Pre-accident phase

FIGURE 2.6 A STATISTICAL ACCIDENT MODEL ACCORDING TO EUROSTAT

Source: Studenski et al, 2010. p 439



23

Efficient prevention of accidents at work through the registration and analysis
of non-injury incidents requires the employers to change their approach to work

safety management. It is one of the elements of the occupational health and safety.

2.3 ENVIRONMENTAL HEALTH HAZARDS

'Environmental hazard' is a generic term for any situation or state of events
which poses a threat to the surrounding environment. An environmental hazard is
also any substance, agent, equipment, object, human behavior or factor that is
capable of injury, disability, disease or death in humans or has the potential for
polluting or degrading the environment.

2.3.1 CLASSIFICATIONS OF ENVIRONMENTAL HEALTH HAZARDS

Environmental health hazards can be classified into 4 broad groups
depending on nature and type: 1) physical 2) biological 3) chemical and 4) ergonomic
and socio-cultural/psychosocial. Examples of hazards in each of the 4 groups are
shown in Table 2.1

Most of the physical hazards are easily observable, detectable and
measurable and are found in our immediate surroundings, but mainly in the
occupational and home environment. Some of the biological hazards cannot be
seen by the naked eyes, but most are present in all components of environment.
Biological hazards are detectable and measurable using microbiological or biological
techniques. Chemical hazards are the most numerous and complex. Most are found
in the workplace and are measurable using sophisticated laboratory techniques.
Socio-cultural hazards are the most difficult to detect and measure because they are

usually ill-defined attributes of man (Ezenduka, 2009).
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TABLE 2.1 CLASSIFICATION OF ENVIRONMENTAL HEALTH HAZARDS

Physical Biological Chemical Socio/Psychosocial
- Noise -Pathogens - Pesticide fungicides - Poverty
- Dust (bacteria,virus, Herbicides and | - Cultural beliefs and
- Heat protozoa) inorganic fertilizer practices religious
- Cold - Sewage - Heavy metals beliefs and practices
- Vibration -Disease vectors | (lead,mercury) - Education
- Pressure - Bees - Acids - Occupation
- lonizing radiation | - Snakes - Bases -Lifestyleunhealthy
-Openrefuse dump | - Scorpions - Asbestors habits (smoking,
- Motor vehicle -Gasescarbon - Sexual promiscuity

monoxide, sulphur

dioxide, ammonia)

- Drug abuse

-Stress, marital problems

Source: Ezenduka, 2009

Chawalitnitikul (2003) divided environment hazards into four sides are follows:

(1) Chemical environment hazards occurred from using chemical in operations

or having chemical that caused from the producing process including with the

material from producing

(2) Physical environment hazard caused from receive or touch with the

environment in not equalize or abnormal in physical such as noise, light quaking etc.

(3) Biological environment hazard caused from working with the risky touching

and receiving danger from biohazardous agents until the physical body is not normal

or caused illness.
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(4) Ergonomics is a danger in using wrong position of working, working in
repeatedly and doesn’t related between worker and job etc.

2.3.2 ENVIRONMENTAL HEALTH HAZARDS IN AGRICULTURE

Agriculture is possibly the most diverse occupational classification in terms of
the wide variation in products, methods, and process, agricultural hazards are
present in a multitude of ways-obvious or subtle, acute or chronic.

Pesticide use, farm machinery and equipment also require improvement,
much of which is performed by the farmer. Because this is an occasional activity, the
skill, understanding of hazards, and use of engineering controls or personal protective
equipment may be lower for the farmer than for someone who performs these same
jobs full-time. However, the farmer is also less likely to become complacent about
performing hazardous tasks or to suffer effects associated with chronic exposure
(Prince, 2006).

2.3.3 ENVIRONMENTAL HEALTH HAZARDS IN RICE FARMING

As mentioned above, there are 4 sides in work environment that caused the
danger for workers. This study focus on the dangers among rice farmers who are at
risk of environmental hazards which can be divided into 4 sides (Bureau of
Occupational and Environmental Diseases, 2010).

1) Chemical hazards

The use of chemical especially pesticides affect the health of both short
term and long term , symptoms occur vary range from mild to lethal depending on
the type and amount of chemical into the body. In addition, the inhalation of
various dust which is the chemical in large amounts or continuously taking for a long

time may suffer from allergies in the respiratory system such as dust, rice straw , a
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disease of famer lung ,sugar cane dust which cause suffering from bagassosis, cotton
dust which cause suffering from byssinosis disease etc.

2) Biological hazards

Thailand is locate in tropical areas with the growth of germs. Working in
agricultural have harmed the biological factors and a high risk for infectious disease
from animals to humans. For example, leptospirosis which report that high patients
compare to other disease. There are other disease such as anthrax, parasitic
infection, injuries from being bitten beast, poisonous snake or animal bites.

3) Physical hazards and ergonomic hazards

Posture and working condition that do not fit and cause back pain, muscle
pain, and injuries of muscle and other health problem that often occur in the
majority of farmers. In addition, working in a hot air cause the loss of water from
excessive sweating, weakness, fainting and loss of consciousness.

4) Socio-psychosocial hazards

Occupational stress is often caused by factor such as economic productivity,
lower prices, not yield the expected income as well as insider and outsider debt, this
may cause depression or suicide or affect of health such as stomach illness and high
blood pressure etc.

For hazards in rice farming , the study an analysis of occupational health risk
and safety among rice farmers by Buranatreveedh et al,, (2005) found that the
process of rice farming in general, the step are (1) land-preparing process (2) seed-
soaking and scattering/fertilizer —applying process (3) pesticides —mixing and spraying

process (4) sowing fertilizer (5) weed-pulling process and (6) rice harvesting process
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The principle of risk assessment and occupational health analysis to be found
that each step has its risks (Buranatreveedh et al., 2005) as follows:

1. Land preparing process

This process consists of sub —activities which is burning of the rice stubble,
the ridge baler, mower tiller rake over and smashed in a belt from burning rice,
stubble left over from the previous harvest. Later, they cut the grass beside the
ridge, hit the water they use the plow and harrow the belt varies according to the
average area of approximately 15 days in a belt along the seed sown. At this process
there are risk classified by type as follows:

1.1 Physical and accident treat

1.1.1  During the burning of rice field maybe the danger of the flame.

1.1.2  To replace the belt on bail, it will stick to it, if the rice farmers are not
careful with their finger to rotate the belt can be danger.

1.1.3  The tube bail which weight varied by size, carried out to set the bail,
they may be slippery fall or fall into the body.

1.1.4  Switching device such as the rake of the cliff on the tiller.

1.1.5 The heat condition that rice farmers face may cause skin burn, sweat a
lot, cause unconscious because it must be outdoors all day for about a half month.

1.1.6  The use of mower, it is likely that parts of the machines are loose or
off. Blade will bounce off to the body. If the blade can be thrown through a glass
marble toward the ground or maybe thrown to body or eyes.

1.1.7  The use of cliff and rake, risk that the device is removed from the tractor

without knowing it, the farmer must walk follow the tractor, it might cut the foot.
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1.1.8 If driving a tractor too slow, it would turn the tiller to the ridge. If
they turn too fast, the tractor may be overturned.

1.1.9  Some tractors sound very loud and high vibration potential hazardous
to the hearing system.

1.1.10 Hand rotating to start plowing a hand or finger can cause damage to
the body.

1.2 Biological threat

1.2.1  The animals in the rice field such as snail, rats, centipedes, and snake
may be dangerous. The grass has some kind of pounding hands and feet.

1.2.2  Rice farmers soak their feet in the water almost all day. Exposure to

pathogens in the soil and water.

1.3 Chemical threat such as the fumes emitted from the exhaust of the
tractor.

1.4 Ergonomics threat

1.4.1 The body pain may be caused by hard working and long run in the
same posture.

1.4.2  Lifting heavy water pipe , this may affect to the back muscle.

1.5 Psychological and social threat including all stages of farming which
include repetitive tasks , the needs that depend on the climate , the crop price
which is not good, debt, etc.

2. Seed soaking and scattering/Fertilizer applying process

It starts with the rice farmers to remove the husk from the seed first,
therefore, the grain has been soaking in the water for one night maybe immersed in a

vessel or a sack and then throw it into the water, subsequently import into a 2
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night wrap-up, most scattering in the morning at this stage are risky and classified by
type as follow:

2.1 Physical and accident treat

2.1.1. Thresher or using thresher machine when pivot pin gear maybe sharp
hands or arms

2.1.2  Using bamboo basket burr might have been pounding

2.1.3  Tramp in the field without shoes , maybe cut by some sharp object

2.2 The biological threat is to tramp back in without shoes maybe a
bacteria or parasites

2.3 Ergonomics threat which is bring the rice sowing. If they put the rice in
the bag too much harm the people carrying them with back muscle.

3. Mixing and spraying of pesticide process

This process will be injected to suppress weeds at the first time after
completion of scattering approximately 2-10 days to control and repeat injection and
if there are a lot of weeds, the insecticide is injected about every 15 days may
inject up to 3-5 times until the harvest. Most of morning or evening would be
injected in the direction of the wind. At this stage, there are risks , classified by types
as follows :

3.1  Physical and accident treat which are the injection if there are
modification crater volume , it may cause noise hearing loss.

32 Chemical treat

3.2.1 If mixture of chemical and do not use glove or mask to protect the
toxic , chemicals may be absorb into the body through skin and respiratory system

3.2.2  Symptom such as rash, skin irritation
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3.2.3 The injection carrier maybe leaking and it may spill to the back which
cause irritation or burn

3.2.4 During the injection, if the wind direction changed, the chemicals
came back to contact with the people who do the injection.

3.3 Ergonomic treat such as the heavy weight of the injection machine
which may cause malfunction of muscle and back bones.

4. The scattering process

The rice farmers will scatter the fertilizer at the first time when the period of
rice about 17-20 days. Then, they will scatter again when the rice age 50 days, and
when 80 days they will put the urea fertilizer for the bigger size. This process, there
are risk as follows:

4.1 Physical threat and accident such as tramp in the field without
shoes. It might cut by something sharp. The bamboo basket might have burr to stick
in the foot.

4.2  Biological threat such as tramp in the rice field without shoes , it
might contact with bacteria or parasite.

4.3  Ergonomics treat such as lift up the fertilizer bag and walk into the
field it can cause tiring at the muscle.

5. Weed -pulling process

5.1 Physical threat and accident such as if no using glove , the finger
might sharp by the snail or the grass or the blade.

5.2 Ergonomics such as sitting to dig the grass in the same position in very

long time, it might cause pain.
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6. Rice harvesting process

When the rice is ripe, there are about 110-120 days , they must harvest it ,in
the case of using the tractor to harvest the rice. There are driver and person who
stand to harvest the rice to put into the sack when the sack is full, they must move
to the truck that for transport the rice, there are as follows:

6.1 Physical threat and accident

6.1.1. The person who support the rice it might cause accident from the
truck turning because of momentum. If fall down, they might be overridden.

6.1.2. The person who support the rice if they might not wear the cloth
tightly or catch the sack not tight, they might be pull inside the machine which is
dangerous.

6.1.3. The driver, if not careful, they might forget to turn off the and when
they get down it might sharpen or blade cut to the body until get injury.

6.1.4  The drive of oxcart, if catch the tail not tightly, it might slip from the
hand and hit the body or the driver might have an accident in the road.

6.1.5. The noise from the vibration of the truck might cause the dangerous
for the ears.

6.2  Biological threat such as organic dust that spread out into the air by
the machine.

6.3  Ergonomics such as the person who have to lift the sack of rice, it

might cause pain at the back of the lifter.
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2.4 OCCUPATIONAL RISK ASSESSMENT

Occupational risk assessment can be a simple process that does not require
specialist knowledge or skills in the workplaces where hazards are well known, easy
to identify, and generally do not have severe consequences, and where measures
reducing risks associated with those hazards are easily accessible.

Figure 2.7 shows a number of concepts used to define and manage the risks
of occupational accidents and diseases. The first step in a risk assessment is the
recognition and definition of a hazard, i.e. hazard identification. The second step is to
estimate the magnitude of the risk or risk rating. A number of different methods exist
for hazard identification and risk rating. Risk evaluation includes not only hazard
identification and assessment of the magnitude of the risk, but a judgment as to

whether the risk is tolerable or not.

Risk management

Risk assessment Selecting and

. . Rick
Hazard identification implementing o

activities to communication

] eliminate,

reduce or control

—  Surveillance

Risk rating the risks

FIGURE 2.7 BASIC CONCEPTS RELATED TO RISK MANAGEMENT

Source: Elgstrand and Petersson (2009). p 23
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Hazards should be identified using the information gathered.  The
identification stage can involve various methods, from nonformal analyses simply
wondering if anything in the work environment could cause an injury or illness to
precisely-defined formal methods that develop models appropriate to the aim of the
analysis. (Pawtowska, 2010).

Standard PN-N18002; Occupational health and safety management systems-
Guidelines for occupation risk assessment (Polish Standards Committee, 2000)
recommends using a three-point risk-level estimator (Table 2.2). A five-point risk-level
estimator is optional (table 2.2). When estimating occupational risk using Tables 2.2
and 2.3, the severity of the harmful consequences of hazards and their likelihood are

defined as follow:

TABLE 2.2 THREE-POINT RISK-LEVEL ESTIMATOR

Severity of Consequences
Probability
Slightly Harmful Harmful Extremely Harmful
Highly unlikely Small 1 Small 1 Medium 2
Unlikely Small 1 Medium 2 High 3
Likely Medium 2 High 3 High 3

SOURCE : PN-N-18002: 2000.



TABLE 2.3 FIVE-POINT RISK-LEVEL ESTIMATOR
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Severity of Consequences

Probability
Slightly Harmful Harmful Extremely Harmful
Highly unlikely Very slight 1 Small 2 Medium 3
Unlikely Moderate 2 Medium 3 High 4
Likely Medium 3 High 4 Extreme 5
Source : PN-N-18002: 2000.

The next stage of assessment is risk evaluation (also called determining the

tolerability of occupational risk), and entails making decisions on the tolerability of

the risk or the need to reduce it.

TABLE 2.4 GENERAL RULES FOR OCCUPATIONAL RISK EVALUATION AND ACTION
RECOMMENDED FOLLOWING ASSESSMENT OF RISK (RISK ESTIMATED ON A THREE-
POINT RISK-LEVEL ESTIMATOR)

Risk Estimation

Risk Evaluation

Action Required

High

Intolerable

When risk connected with work currently
performed, actions to reduce the risk
need to be taken at once (e.g. by
changing work organization or using
personal protective equipment); planned
work cannot commence until the risk is

reduced to a tolerable level

Medium

Tolerable

Planned actions are recommended to

reduce the risk level

Low

It is necessary to assure that the risk

level will remain the same

Source : PN-N-18002: 2000.
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Prevention of risks

Risk prevention has long been a well known concept within occupational
safety and health. It is often emphasized that actions to improve working conditions
and work environment must firstly focus on prevention of accidents and diseases.
However, “prevention” is attributed with a number of different meanings, depending

on the context.

2.5 OCCUPATIONAL INJURY AND ILLNESS IN AGRICULTURE

In 1987 ILO/WHO committee on occupational health give the definition to
disease from working means disease or got injured from occupation which categories
into reason and causing characteristic to the disease into 2 categories (International
Labour Organization, 2000).

1) Occupational disease means disease or illness which occur to the workers
by touching with the threaten to the health in environment working place.

2) Work-related disease means the disease or illness that happen to the

worker by having many reason composed together.

Occupational and work-related diseases

Diseases caused by agricultural work vary considerably in different parts of
the world and are conditioned by a range of factors such as climate, fauna,
population density, living conditions, eating habits, standards of hygiene, level of
education, occupational training, working conditions, technological development,

quality of and access to services, etc.
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The following distinctions can be made:

a. occupational diseases, having a specific or a strong relation to occupation,
generally with only one causal agent, and recognized.

b. work-related diseases, generally with multiple causal agents, where factors
in the work environment may play a role in the development of the disease;

c. general diseases affecting working populations, without causal relationship
with work but which may be aggravated by work.

The classification of diseases under each of these headings changes over time
as a result of the development of the knowledge of risk factors and how they
operate; the diagnosis technologies; the monitoring and prevention of the diseases
that those risks can cause; and the production processes in agriculture. The
recognition of work-related diseases and general diseases affecting workers might
also be subject to national legislation. However, the recognition of these two
categories of diseases and revision of such lists would provide for the setting up of
properly targeted and more effective prevention programs.

The probability of various occupational diseases having a causal relationship
with work conditions is differentiated. The definition of occupational disease requires
this relationship to be indisputable or highly probable. For some diseases, the causal
relationship with work conditions may be established with almost absolute certainty,
for example, pneumoconiosis and a majority of acute or chronic poisons. Another
group lists diseases for which occupational exposure is the most probable causal
factor, for example, hearing loss in persons exposed to noise exceeding the

permissible level over a long period of time or vibration syndrome in persons
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exposed to mechanical vibration. In these cases, occupational disease certification
requires only high probability and not certainty because the symptoms of the
disease are not absolutely specific, that is, similar symptoms sometimes result from
causes other than exposure to noise or vibration (Marek, 2010).

Occupational diseases must be diagnosed based on definite criteria that
consider many factors in order to justify the causal relationship between the disease

and occupational exposure The most important criteria are as follows:

® Symptoms must correspond to the clinical presentation of the disease
in question. The extent of diagnostic difficulties varies depending on the specificity of
symptoms of the given disease.

® The occupational exposure level must be high enough. This is
determined based on the characteristics of harmful factors such as concentration,
intensity, and length of exposure. When permissible values for these factors are

exceeded, the health risk for the worker increases accordingly.

Agricultural machinery

Tractor roll-overs and exposure to dangerous parts of agricultural machinery
and equipment such as augers and harvesting equipment are the cause of many
injuries and fatalities among agricultural workers and members of their families

Pesticide

The way in which pesticides are applied has a very strong bearing on the
degree of hazard. If workers carry spraying equipment on their backs, they are very
close to the source of exposure. Changes in the wind direction during spraying may
result in absorption by the respiratory tract, and leakages from joints in the

equipment cause workers to come into direct skin contact with large amounts of
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pesticide. Spreading in unventilated or poorly ventilated spaces, such as
greenhouses, expose workers to the inhalation and skin absorption of high
concentrations of pesticides. The use of tractors during spraying creates high-density
clouds of chemicals and if drivers are not in a closed cabin, they are drenched by
the pesticide. Spraying from the air can expose pilots who are unprotected by closed
cabins to chemicals and contaminate a large area; and this can create a risk for
workers not involved in the operation, the population at large, food products left in

the open and the environment as a whole (International Labour Organization, 2000).

While the focus of health and safety in agriculture must be on the working
environment, account must also be taken of the fact that there is no sharp
distinction between living and working conditions in agriculture. There have been
reports of individual cases and epidemics caused by pesticide poisoning outside a
work context. These have been attributed to the contamination of foodstuffs, during
transport or storage; residues of pesticides in food; the presence of pesticides in
water or food due to misuse of containers; and contamination of ground water with
chemical wastes.

Lifting and carrying of loads and musculoskeletal disorders

Carrying of heavy loads can cause serious musculoskeletal disorders, such as
chronic back pain, chest pain and miscarriages. The efficiency and economy of
physical effort in ergconomics can address the problems of load carrying by assessing
workers' transport strategies and providing simple solutions.

The risks form lifting and carrying depend on a number of factors including:
what is lifted, how and where the lifting is done, who is lifting or carrying. It is very

difficult to define and absolute limit value for any single factor, e.g. the maximum
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permissible weight of a load, however, there is sufficient scientific evidence and
experience to support practical recommendations on how this kind of work can be
assessed.

The adoption of awkward and uncomfortable postures and carrying of
excessive loads causes numerous but largely underreported musculoskeletal
disorders in agriculture. Back injuries and low back pain are mainly associated with
heavy physical work and repeated lifting and twisting.

In agriculture, a number of operations originally designed to be carried out in
a sitting position are actually performed standing. Seats are usually uncomfortable
either due to poor design or to damage caused by misuse or age. Bench heights for
manual work should be related to the manual work being carried out and the elbow
height of the worker. If this is not the case, excessive strain is placed on the worker
and the ensuing fatisue may increase the possibility of an accident.

Carrying loads is one of the major chores of rural women workers in
developing countries. They can spend over 20 hours a week on trips collecting water,
firewood, laundry and livestock, tending and marketing goods and carrying weights of
more that 35 kg in their heads and backs over considerable distances. In view of the
fact that women often have a double role as worker and housewife, attempts should

focus on improving their working capital and living conditions.

2.6 INJURY AND ILLNESS PROGRAM
Injury and illness can happen to anyone at any time. It is lead to suffering and
losses. Therefore, the prevention is the subject of many analyses, statistical records,

and preventive measures.
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The model for injury prevention related intervention and any accompanying
interstakeholder cooperation to prevention. Cooperation and intervention are
cornerstones in work for injury prevention, and it is in the individual workplace that
researchers and practitioners encounter each other in preventive efforts. However,
the concepts of prevention, cooperation and intervention can have different
meanings according to context and to who is actually involved (Menckel, 1998). The

concepts is shown in figure 2.8 and follow details:

Intervention

FIGURE 2.8 THE RELATION BETWEEN PREVENTION, COOPERATION, AND
INTERVENTION

Source: Menckel, 1998
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1. Prevention

The concept of prevention in a health context is both old and new: old in
that people throughout the ages have attempted to protect themselves against ill-
health; new in that its meaning has tended increasingly to change. The emphasis has
shifted from ‘protecting’ against a known hazard to ‘taking action in advance’, and
the concept has also come to be applied in new and wider contexts. There has, for
example, been a shift in emphasis from avoiding specific states of ill-health to the
promotion of health from a community perspective.

When the term ‘prevention’ is employed in everyday speech, it can be hard
to distinguish between usages where it refers to goals, such as those of a prevention
program, and other usages where it refers to methods for achieving such goals.

The terms equivalent to ‘prevention’” and ‘preventive work’ are usually
employed to refer to efforts made in advance. By contrast, in the medical research
tradition the prevention arena also encompasses actions to restore health when it is
impaired, and to minimize suffering and distress, i.e. measures (such as treatment or
rehabilitation) that are taken after an injury has been sustained. In terms of time, a
distinction is usually made between three levels of prevention: primary prevention,
i.e. reduction of the risk of ill-health, secondary prevention, i.e. reduction of the
prevalence of ill-health and tertiary prevention, i.e. reduction of the consequences of
ill-health.

The concept of prevention has been extended over the years. From having
been directed at a single disease, factor or individual it has come to refer to more
complex states of disease and multifactorial sets of relationships; it encompasses

many or all people in society and also their total environment. Its primary preventive
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component, that of intervening before an injury arises, has been increasingly
emphasized, so much so that in recent conceptualizations primary prevention is
regarded as virtually synonymous with prevention itself. From having principally been
documented within one discipline, namely medicine, preventive work has come to

require a multidisciplinary approach.

2. Cooperation

Cooperation, in particular between researchers and practitioners, is a key
element in long-term and durable preventive work. Such cooperation can take
different forms of expression: everything from researchers studying processes of
change, through researchers functioning as a source of support for organizational or
workplace development, to active collaboration between researcher and practitioner
in the course of preventive activities. One component of long-term preventive efforts
involves contributing to the development of potential resources for safety work,
resources that can be adapted to meet other needs and address other problems

better.

3. Intervention
The third cornerstone, intervention, can be regarded as requiring a person
actively to step in to prevent an accident from occurring. Injuries are recurring
phenomena, with varying intervals between them; countermeasures are taken and
then have to be repeated. Personnel who are aware of hazards in the occupational
environment leave their job and are replaced by people with only limited
knowledge. Problems related to an unsatisfactory work environment are concealed

for a while but then re-appear in new guise. Work conditions change and new
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technology is introduced. In this context, an interventive attitude, with its emphasis
on an active approach, can help to break what appears to be regular course of
events and pave the way for the achievement of more permanent solutions to the
problems that arise.

Most models of public health practice are based on three elements: (1)
assessment, (2) development of prevention strategies, and (3) evaluation. Public
health practice is usually multidisciplinary and founded on the applied science of
epidemiology. Epidemiology is the study of the distribution and determinants of
diseases and injuries in a population. The three main applications of epidemiology
are surveillance, aetiological research and evaluation.

Surveillance is the ongoing and systematic collection, analysis and
interpretation of health data in the process of describing and monitoring a health
event. This information is use for planning, implementing and evaluating public
health interventions and programs.

The concept of occupational health services, a concept of comprehensive
occupational health emerged, dealing with all work-related factors and those related
to lifestyle. The aim were now to promote the general health of workers (including
their physical, mental and social well-being), to protect workers against health
impairment from occupational exposure to hazards, to adjust the work to the
workers and optimize working conditions.

The concept of occupational health services was defined in 1959 by
International Labour Organization [ILO] (1959) in a recommendation no. 112
concerning occupational health services in places of employment, means a service

established in or near a place of employment for the purposes of (a) protecting the
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workers against any health hazard which may arise out of their work or the
conditions in which it is carried on; (b) contributing towards the workers' physical and
mental adjustment, in particular by the adaptation of the work to the workers and
their assignment to jobs for which they are suited; and (c) contributing to the
establishment and maintenance of the highest possible degree of physical and
mental well-being of the workers.

This recommendation was superseded by the occupational health services
recommendation, 1985 (ILO recommendation no. 171). Occupational health services
should:

(a) carry out monitoring of workers' exposure to special health hazards, when
necessary;

(b) supervise sanitary installations and other facilities for the workers, such as
drinking water, canteens and living accommodation, when provided by the employer;

(c) advise on the possible impact on the workers' health of the use of
technologies;

(d) participate in and advise on the selection of the equipment necessary for
the personal protection of the workers against occupational hazards;

(e) collaborate in job analysis and in the study of organisation and methods
of work with a view to securing a better adaptation of work to the workers;

(f) participate in the analysis of occupational accidents and occupational
diseases and in accident prevention programs.

From this recommendation, occupational health services should focus more
on primary prevention, mainly with respect to safety, personal protection and work

environment issues at workplaces.



a5

This study encouraged public health personal and local health care service to
participate in the research. Because occupational safety and health management in
agriculture is generally more complex than in industry. It not only involves Ministries
of Labour and Health but also Ministries of Agriculture and the Environment. These
institutions are responsible for labour relations, both individual and collective;
employment and training; health; safety; workers' welfare; working conditions
(including women's work, child labour, working time, wages and payment systems);
and the technical aspects of agricultural production.

The sector requires the expertise of a significant number of specialists,
including labour inspectors, safety and health inspectors, occupational medicine
inspectors, specialists in social security and insurance experts, occupational and rural
health specialists, safety engineers and technicians, public health officials, trainers,
agronomists and agricultural extension workers. These specialists often work
independently, and their tasks overlap to a certain extent. There is frequently a lack
of comprehensive programmes, cooperation between institutions and harmonization
of the various interventions; it is also rare to find any follow-up and overall

evaluation of the activities carried out and of their impact (ILO, 2000).

2.7 RELATED STUDIES

Joshi (2002) studied about rice field work and the occupational hazards. The
study found that rice cultivation is associated with exposure to numerous agents that
may cause musculoskeletal disorders, skin diseases, respiratory diseases, parasitic
diseases and cancers. Many diseases among rice field workers are preventable.

Simple measures such as vector control, proper animal house hygiene, food hysgiene,
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personal hygiene, use of latrines, use of personal protective equipments, and
immunization can reduce these diseases. Most of these measures require health
education of the rice field workers and vigilance of the public health personnel.

Buranatrevedh et al. (2005) studied on model development for health
promotion and control of agricultural occupational health hazards and accidents.
The research was performed in Klong 7 sub-district, Klongluang district, Pathumthani
province, Thailand. The 24 rice farmers from 9 villages were voluntarily recruited as
members of research team called farmer-leader research group. This group had a
monthly meeting to discuss issues of agricultural occupational health and safety
during 3 year study period.

At first stage, farmer-leader research group analyzed occupational health and
safety during rice farming process. After the results from situation analysis, farmer-
leader research group decided which problems would be solved first. The
development of model to solve those problems during the second stage. Finally,
model was implemented to farmers in the study area. During first stage, results of
questionnaires showed that there were 3 major occupational health and safety
problems among these farmers; symptoms from pesticide exposure (65% of
respondents), musculoskeletal problems during various process (16.6%-75.9%), and
injuries during various process (1.1%-83.2%). From these results, farmer-leader
research group decided to deal with pesticide problem. There was an experiment
comparing using biofertilizers and bio pest-control with using chemical fertilizers and
pesticides in the rice paddy. Results showed that the biological field produced the
same amount of rice as the chemical field but cost less money than the chemical

one. Benefits from using biofertilizers and bio pest-control were having higher profit,
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less exposure to chemicals, and good mental health from higher profit. After this
experiment, biofertilizers and bio pest-control were disseminated to rice-farmers and
students and teachers in local schools. At the end of study, the study found that
there were networks of farmers and networks of students-teachers using biological
methods. This study showed that participation with farmers could create a real
sustainable model to promote farmers’health and prevent them from occupational
health hazards.

Arphorn et al. (2006) studies on Chainat: A case study in occupational health
and safety promotion for farmers. The objective was to improve farmers’ knowledge
of methods to improve occupational safety and to reduce the occurrence of
occupationally related injuries, accidents, and deaths in the area. Local farmers,
public health officers, and health volunteers from the PCU played a primary role in
the program, serving as trainers in the initial training of trainer session. Major activities
included visiting a local farm to carry out a check-list improvement activity and
active discussion among participants about potential improvements. Following the
implementation of the Work Improvement in Neighborhood Development (WIND) in
Chainat, a number of significant improvements in work conditions were noted,
including construction of resting corners, plans to build toilets in the fields, improved
knowledge about the dangers of chemical fertilizers and pesticides, and increased
use of personal protective equipment. Furthermore, participants began making
organic fertilizer and had independently developed an organic anti-snail pesticide.
This integrative approach, achieved by including many different members of the
community, in combination with government support and diligent follow-up, has

proved to be particularly successful.
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In the study of S. Siriruttanapruk (2006), The Ministry of Public Health of
Thailand  (MoPH) carried out a research and development project to create the
model in stages:

1) Analysis of the existing situation of occupational and environmental
diseases prevention and control activities of provincial health offices and primary
care units (PCUs) in Thailand.

2) Data collection to provide baseline data and inform the development of
an occupational and environmental health services training curriculum for capacity
building for the PCU staff.

3) Pilot test the provision of occupational safety and health (OSH) services in PCU.

4) Monitor the process throughout implementation of all steps and evaluate
effectiveness of the model.

Data was collected on occupational disease prevention and control activities
from 75 provincial health offices and from the PCUs in five pilot provinces:
Nakornpathom, Suphanburi, Khon Kaen, Lamphun, and Phayao.

The PCU staff in the five pilot provinces OSH services implemented the
model with technical support from their provincial health office and the PCU
network.

Analysis of the baseline study results indicated that occupational disease
prevention and control activities provided at provincial level need to be targeted to
underserved populations such as agricultural and informal economy workers.

OSH services were integrated into existing health services provided by the
PCUs. Specific activities incorporated into the areas of responsibility of the PCUs

included:
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- collection of patient work history;

- job characteristics;

- recording of data on illness/accident information into family records folder;

- identification of work hazards by using a risk assessment form and health
record for employees aged 15 years old and over;

- implementation of activities promoting occupational health in the
community through participation of community and workers;

- collection and analysis of data;

- prioritisation of problems and problem solving;

- monitoring of activities at the regional, provincial, and central level.

The project included the development of a five-day training course on OSH
services for the PCU staff in five pilot sites. Participants benefited substantially from
the training as indicated by a post-training test.1 The test results indicated that the
trainees were able to correctly identify occupational health hazards, assess and
indicate factors in controlling occupational risks, and provide appropriate health
services.

The pilot project included activities implemented in the community and
through outpatient services provided in PCUs. Activities implemented in communities
included workplace surveys, participatory data analysis, and communication of
survey results to workers for joint problem solving. Workplace surveys and evaluation
of the working environment included general health examinations and screening for
occupational diseases such as pesticide poisoning screening tests for agricultural work
groups. Specific strategies to solve problems encountered in agriculture were also

implemented.
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In conclusion, results from the pilot model on OSH services from 10 PCUs
indicate that the PCU staff now have the capacity to provide OSH services and
related health promotion activities to workers. Capacity was strengthened to provide
community-based services for workers and outpatients. Provincial health personnel
capacity was also strengthened to provide better support to the PCU. Continued
capacity building to increase knowledge and skills for the health care staff will be
needed. Advocacy is necessary to create a national policy to integrate the model
into the work of remaining PCUs and will need to be supported by sufficient budget
and other resources. Once approved, capacity will need to be developed in all PCUs
throughout the country. Identification of roles and responsibilities as well as
development of implementation networks will be required. Awareness raising among
local authorities with respect to occupational health issues is necessary so that they
can become a major partner in supporting PCU activities.

Stave et al. (2007) studied on 88 farmers and farm workers in 9 groups
gathered on 7 occasions during 1 year. The basic concept was to create socially
supportive networks and encourage discussions and reflection, focusing on risk
manageability. Six of the groups made structured incident/accident analyses. Three
of the latter groups also received information on risks and accident consequences.
Effects were evaluated in a pre-post questionnaire using 6-graded scales. A significant
increase in safety activity and significant reduction in stress and risk acceptance was
observed in the total sample. Risk perception and perceived risk manageability did
not change. Data analysis of incidents/accidents showed a more positive outcome.

Qualitative data indicated good feasibility and that the long duration of the
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intervention was perceived as necessary. The socially supportive network was
reported as beneficial for the change process.

In the study of Finnegan (2007) an examination of the status of health and
safety on lIrish farms. The study found that there are 3 levels: person, environment
and technology, which interact to determine the status of health and safety on
farms. The case study findings defined the important and independent role that
technology plays in health and safety on farms. The challenges and stressors
presented by technology in the case study findings identified the need for
technology to be portrayed as a separate entity to the farm environment. The
findings of the literature review did not platform technology as a pivotal element of
the health and safety dynamic on farms. Technology was portrayed as a function of
the farm environment. However, the case study findings show that farm technology
interacts with both person and environmental factors. Technology differs significantly
between farms. The compatibility of technology to both person and environmental
components has the potential to positively or negatively impact on farm health and
safety. Going forward technology will be represented independent of farm
environment. The factors that comprise technology will be outlined and the
dynamics of the relationship to person and environment factors explored.

The report of International Labour Organization (2009) on the pilot study
promoting occupational health services for workers in the informal economy through
primary care units in Thailand. The first pilot project was conducted from 2004 to
2005 in order to develop an occupational health service model through PCUs. The
second pilot project from February 2007 to November 2007 aimed to expand the

occupational health service model to workers in the informal economy at eight PCUs.
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The objectives of the report are:

1. To describe the current status of occupational health services through PCUs.

2. To learn from the viewpoints of multiple stakeholders of PCU services
including local, provincial and national authorities, workers, employers and others.

3. To develop policy recommendations for the Ministry of Public Health and
relevant ministries to further strengthen sustainable occupational health services at
PCUs.

The results showed that the pilot project to provide basic occupational
health services for workers in the informal economy through PCUs in Thailand has
been completed as planned. The participating PCU staff experienced practical
occupational health services and gained confidence in promoting the services in their
provinces. PCUs handle many subjects relating to primary health care and the
workload of PCU staff is already large. Occupational health services are not currently
considered a responsibility of PCUs. However, PCUs have an advantage in terms of
reaching workers, especially in the informal economy and small and medium-sized
enterprises. In the future it is recommended that PCUs become a routine basic
occupational health service provider at the community level.

Narasimhan, Peng, and Crowe (2010) studies an operational safety practices as
determinants of machinery-related injury on Saskatchewan farms. The researchers
examined two such safety practices as risk factors for injury: (1) the presence of
safety devices on machinery and (2) low levels of routine machinery maintenance.
The data source was the Saskatchewan Farm Injury Cohort baseline survey (n = 2390
farms). Factor analysis was used to create measures of the two operational safety

practices. The farm was the unit for all analyses and associations were evaluated
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using multiple Poisson regression models. Limited presence of safety devices on
machinery during farm operations was associated with higher risks for injury (RR 1.94;
95% Cl 1.13-3.33; pyeng = 0.02). Lower routine maintenance scores were associated
with significantly reduced risks for injury (RR 0.54; 95% Cl 0.29-0.98; pyeng = 0.05). The
first finding implies that injury prevention programs require continued focus on the
use of safety devices on machinery. The second finding could indicate that
maintenance itself is a risk factor or that more modern equipment that requires less
maintenance places the operator at lower risk. These findings provide etiological
data that confirms the practical importance of operational safety practices as

components of injury control strategies on farms.



CHAPTER 3
RESEARCH METHODOLOGY

This study was conducted in three phases: 1) preliminary data 2)
development and intervention implementation 3) program evaluation. To determine
the effects of Injury and Illness Prevention Program and to gain insight into the
current situation rice farmers’ working condition and development of program to

promote health and safety. This chapter consists of the following sections:

3.1 RESEARCH DESIGN

This was a quasi-experimental study with a two-group pretest-posttest design
(Figure 3.1). The study conducted in three phases: 1) preliminary data 2) development

and intervention implementation and 3) program evaluation
Phases 1: Preliminary data
This research phase consists of three steps are as follows:

Step 1: The researcher has reviewed the literature of occupational injuries
and illnesses among rice farmers in Thailand such as researches, reports and statistics
related to occupational injury and illness situation. For the target group, the
researcher has reviewed the secondary data from the Health Promoting Hospital
such as medical history and the data records of injury and illness among agriculturists

during five years.
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Step 2: This part, the researcher used a rapid assessment process to explore

the prevalence of injury and illness at work among the agriculturists. The process
consists of community observation focusing on agriculturists working conditions and
their activities. Moreover, the researcher interviewed health staff, village health
volunteers and agriculturists to gain insight into the current situation rice farmers’
working condition and their health problem.

Step 3: Collecting baseline data in rice farmers on general information, risk
perception, safety behavior, potential risk, work-related injury and illness and number

of days lost due to injury and illness.

Baseline Follow-up
Experimental O1 X 02
| | |
group I T |
Intervention
Program
Control o1 02
| | |
group I [ |
No intervention
Time I 0 g
2 weeks 4 months
(month)

FIGURE 3.1 RESEARCH DESIGN
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O1 : assessment of risk perception, safety behavior, potential risk, injury
and illness and number of days lost of the subjects in experimental group and
control group before the intervention implementation

X ¢ Injury and Illness Prevention Program

02 : assessment of risk perception, safety behavior, potential risk,
injury and illness and number of days lost of the subjects in experimental group and
control group after the intervention implementation 4 months

Phase 2: Development and intervention implementation

Data analysis from phase 1 were used to develop program and
implementation of program. The intervention program consists of four elements covering
two weeks.

Phase 3: Program evaluation

The researcher determined the effects of Injury and Illness Prevention
Program by measuring risk perception, safety behavior, potential risk, injury and

illness, and number of days lost among the rice farmers, compare to baseline data.

3.2 STUDY AREA

In this study, Sisa Krabue sub-district, Ongkharak district, Nakhon Nayok
province, Thailand was purposively selected for the intervention group (Figure 3.2) due
to it was the highest number of agriculturists, and most of these are rice farmers, and

most rice fields in the district (Nakhon Nayok Agricultural Extension Office, 2011).
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FIGURE 3.2 STUDY AREA
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In addition, in Sisa Krabue sub-district, the records for work injury and illness show
that there were 201 case reports among agriculturists during the five years from 2007 —
2011. The causes of injury and illness were cuts from sharp equipment/machinery,
dizziness after pesticide application and bites or stings from venomous animals.
Records also show that there is a tendency of increasing hospital attendance (North-
Klong 23 sub-district Health Promoting Hospital).

For the control group, a simple random sampling was conducted to select
Bang Luk Suea as a sub-district, in which the population’s main occupation is rice

farmers.

3.3 STUDY POPULATION

The study populations were rice farmers both male and female, who
registered living in Ongkharak district, Nakhon Nayok province, Thailand, during the

study period.

According to the research design, using quasi-experimental study, pretest
posttest design. The target population has been divided into two groups as the
intervention group and the control group:

The intervention group was rice farmers at Sisa Krabue sub-district, Ongkharak
district, Nakhon Nayok province. There were totally 705 rice-farming households in
this sub-district. For the control group, was rice farmers at Bang Luk Suea sub-district,
Ongkharak district, Nakhon Nayok province. There were totally 423 rice-farming
households.

Eligibility Criteria

Inclusion criteria and exclusion criteria to recruit the criteria of rice farmers

both intervention group and control group:
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Inclusion criteria

1) Involving in all processes of growing rice including:
(1) land-preparing process
(2) seed-soaking and scattering/fertilizer-applying process
(3) pesticides —mixing and spraying process
(4) sowing fertilizer
(5) rice harvesting process
2) Living in intervention and control area in the study period
3) Willing to participate in this research through informed consent
Exclusion criteria

Communication problems

This study, seven community health workers, known as Village Health
Volunteers (VHVs) participated in this research. The selection criteria for VHVs were
education level equal to or higher than high school (grade 9) and no communication
problems. Their duties were to inspect workplace safety and to visit the rice
farmer’s home once a month. During a workplace and home inspection, if the health
volunteers found unsafe action or unsafe condition that might cause damage, they

were to suggest ways that could be improved, to the rice farmer.

3.4 SAMPLE SIZE CALCULATION

According to a study by Jariya (2006) on the effectiveness of participatory
learning program on pesticide utilization among agriculturists in Srinakorn district,
Sukhothai province. The results showed mean practice scores on pesticide utilization

before the intervention was 60.12 and mean scores after intervention was 66.19. The
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researcher use this number to calculate the sample size. The equation used for

calculated sample size (Dupont and Plummer) was as follow;

Za =
ZB =

Ho — M1 =

noo= 2(Z4+2p)° G

(Mo — p1)°

Estimated sample size per group

Standard deviation of practice score by Jariya (2006) = 9.32
0.05

0.20 (power = 80%)

Standard score for type 1 error = 1.96

Standard score for type 2 error = 0.84

Difference mean scores of practice by Jariya (2006) between

before intervention (60.12) and after intervention (66.19)

2 (1.96 + 0.84) (9.32)°

(60.12 - 66.19)°

36.97 or 37

From the calculation above, data from Jariya (2006) gave a sample size

requirement of 37 subjects in each group. The total 74 subjects in intervention group

and control group were sufficient to detect injury and illness. Due to this study

collecting data in pesticide use time and low pesticide use time, the total for

collecting data was four times. This might be some rice farmers lost to follow up.

Therefore the researcher used all rice farmers who willing to participate in the study

(55 subjects in intervention group and 62 subjects in control group).
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3.5 SAMPLING TECHNIQUE

This study used multi-stage sampling (Figure 3.3) to select the sample both
intervention group and control group as follows:

Step 1: Sampling of districts

Nakhon Nayok province is divided into four districts. Ongkharak districts was
selected by purposive sampling due to it was the highest number of agriculturists, and
most of these are rice farmers, and most rice fields in the district.

Step 2: Sampling of sub-districts

Ongkharak district is divided into 11 sub-districts. Sisa Krabue sub-district was
selected for intervention group by purposive sampling due to the highest number of
rice farmers. For the control group, the researcher used a simple random sampling
to select Bang Luk Suea sub-district to control group, in which the main occupation
of the people is rice farming.

Step 3: Select the villages

There were 13 villages in Sisa Krabue sub-district and 12 villages in Bang Luk
Suea sub-district. The researcher used simple random sampling to select one village per
group.

Step 4: Sampling of subjects

The subjects were selected to be the representative of household (one
subject per household) by simple random sampling under criteria as 1) willing to

participate in the study and 2) no communication problem.
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Nakhon Nayok Province

B — -

Step1: Sampling of districts: select one from four districts by purposive

Ongkharak district

_______________________________ [

i Step 2: Sampling of sub-districts (select two from eleven sub-districts)

Sisa Krabue Sub-District (Intervention group)

13 villages

Bang Luk Suea Sub-District (Control group)
12 villages

One village
Klong 23 Village
(Total 120 rice farming

62 participants

One village
Bang Luk Suea Village
(Total 82 rice farming

55 participants

A 4

Total 117 participants [«

FIGURE 3.3 DIAGRAM OF SAMPLING TECHNIQUE
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3.6 STRUCTURE OF INJURY AND ILLNESS PREVENTION PROGRAM

Injury and Illness Prevention Program in this study based on the theories of
accident causation (domino theory, human factors theory, epidemiological theory
and behavioral theory) and modified from review literature (Saari, 1986); (Dunne,
2000); (Stave, 2005); (California State University Long Beach, 2007); (Finnegan, 2007);
(Kawakami et al., 2009) (D. Goetsch, 2010); (Studenski et al., 2010).

The objective of program to reduce injuries and illnesses also contribute to a better
working environment. Due to farmers play such a large role in the pesticide and
other hazards. This program can offer rice farmer an effective and efficient approach
to improving safety performance and their work environment. It also suggests tools
for effectively managing injury and illness prevent over the long term for health

staffs.

The intervention program consisted of four elements during two weeks
covering 1) health education 2) safety inspection 3) safety communication and 4)
health surveillance (Santaweesuk, Chapman, & Siriwong, 2014). The intervention

procedure in Figure 3.4 with the following details:
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Week | (1-7) 1 2 3 a4 5 6 7
Group health | Group  health Training Training
Individual health education
education for | education  for
. . - Safety | Safety inspection
rice farmers rice farmers _ _ Home visit for individual education
inspection
for village health
(8 hours) (6 hours)
- Accident | volunteer < >
M esHigatgn (8 hours) Safety communication
fof village health - Community broadcasting
- Safety manual
volunteer
- Safety poster
(8 hours)
Week Il (8-14) 8 9 10 11 12 13 14

Individual health education

v

a

Safety communication

- Community broadcasting , safety manual, safety poster

FIGURE 3.4 THE INTERVENTION PROCEDURE
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Element 1: Health education

Health education concepts were applied to encourage risk perception and
how to correct safety behavior in rice-farming. To empower rice farmers with long
term conditions to be able to take greater ownership and responsibility for their care
and to have more control over the management of their long term condition. The
strategy divided into two ways as group health education and individual health
education.

For group health education was performed at North-Klong 23 Health
Promoting Hospital, in the first week of intervention period in two days by training on
health and safety, the details as shown in Table 3.1-3.3.

The individual health education was conducted in the second week after
analyzing base-line data, by visiting participants' homes. Two hours individual health
education session was performed in the intervention group. The researcher provided
individual health education materials for all rice farmers by selecting the specific
issue such as working condition or safety behavior that rice farmers should be
modified.

The first day of group health education was conducted in eight hours. There

were six instructions in the training as follows:
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TABLE 3.1 INSTRUCTIONAL ACTIVITIES IN THE FIRST DAY TRAINING FOR RICE FARMER

Time Activities
07.30 - 08.00  Registration
08.00 — 08.30  Opening ceremony and orientation to the health education
Lect. Sapsatree Santaweesuk*
08.30 - 10.15  Part 1: Ergonomics
Part 2: Work — related injury and illness at work
Lect. Sapsatree Santaweesuk*
10.15-10.30  Short break
10.30 - 12.00  Part 3: Safety and healthcare at work
Lect. Singha Chankaew*™
12.00 - 13.00  Lunch
13.00 - 15.00  Part 4: Pesticide use
- before using a pesticide
- during application
- after using a pesticide
Part 5: Personal Protective Equipment
Public health officer
15.00 - 15.15  Short break
15.15 - 16.30  Part é6: Equipment use and working condition
- Materials handling and storage
- Machine safety/equipment use
- Working condition
Nakhon Nayok agricultural officer
16.30 - 17.15  Closing ceremony summary

Lect. Sapsatree Santaweesuk*

* Department of Health Education, Srinakharinwirot University
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The second day of group health education was provided activities for
changing risk behavior through two activities. These activities and tools adapted from
the activities to change risk behavior related to cardiovascular disease by Pensirinapa
(2011)

Activity I: Learning how to take care of ourselves: experience for

everyone

This activity used time period three hours in the morning (9.00-12.00). The
objectives of this activity were to: 1) To review and awareness of problems 2) To let
the rice farmers know their missing points that must develop for changing behavior 3)
To find out what is causing the problem and find the solution and 4) To increase the
risk perception on their work. The details of activity as shown in Table 3.2 and a tool

used as shown in appendix .

Activity II: Personal Health Planning

Activity Il was performed three hours in the afternoon (Table 3.3) The aims of
activity were to empower rice farmers to be able to plan for better health at work
and to enable them to find the method to overcome the obstacles through social

support. This activity also have tool used as shown in appendix J.
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TABLE 3.2 ACTIVITY I: LEARNING HOW TO TAKE CARE OF OURSELVES: EXPERIENCE
FOR EVERYONE

Activities

Activities 1: The instructor asked the subject about the knowing of injury and illness at
work , how is severity?, what is the risk cause the injury and illness? After that conclusion,
such an important part especially emphasizing on the risk factors to the disease that can
adapting which are pesticide use, posture while working, PPE use etc.

Activities 2: The subject assess health status by self report and explain what are the risk
factors, and set up priority of risk factors at work. After that first group risk factor that must

be correctness as the voluntary.

Activities 3: Each member tell the story about the effect that ever received from the being
risk, taking care experience health, behavior, environment that related to the status of
injury and illness from working, what is obstacle of changing in taking care of one’s health
and let group to conclude the affect that happen, behavior that is the reason for the risk

and obstacles.

Activities 4: To let the group criticize the choosing way in correctness and to overcome
such obstacles, and specify the knowledge and lack of skill but must use for adapting the

behavior as target.

Activities 5: The instructor added the risk perception and safety behavior such as health impact

of pesticide, always check and keep the equipment before and after to reduce the injury.
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TABLE 3.3 ACTIVITY Il: PERSONAL HEALTH PLANNING

Activities

1: The instructor let the subject to sit on the chair that have table for writing and distribute
the form paper for planning.

2: Encourage rice farmers bring the past experience on the development of current
behavior by self determining health problem.

3: Set up the objective, method and detail to take care health of each one with sign the
signature of the owner and witness

4: To let volunteer to read the plan of health’s taking care or commit with changing the
health behavior.

5: The instructor encourage and provide confident to member to go back and take care

themselves as the success plan to reduce the risk of injury and illness from working.

Element 2: Safety inspection

A safety inspection is an excellent tool for managing health and safety
(Souza, 2009). The researcher provided two days of training for seven village health
volunteers (Table 3.4, Table 3.5). The selection criteria of village health volunteers
were the education level of them must have high school (grade 9) above, and no
communication problems. After training, the village health volunteers were inspected
work place safety and visit home one time per month. It was divided into four parts
with 30 lists (appendix C: Safety inspection checklist). In this procedure, inappropriate
behaviors and working conditions that participants undertaken were correct by village

health volunteers.
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TABLE 3.4 SAFETY INSPECTION IN THE FIRST DAY TRAINING FOR VILLAGE HEALTH

VOLUNTEERS
Time Activities
07.30 - 08.00  Registration
08.00 - 08.30  Orientation
08.30 - 10.00  Part 1
- What is an accident or incident? - Why should you investigate both?
- What should be the results of the investigation?
- What is safety inspection? How do you find the true cause?
10.00 - 10.15  Short break
10.15 - 12.00  Discuss: Most everyone would agree that an accident is unplanned and unwanted.
The idea that an accident is controllable might be a new concept.
12.00 - 13.00  Lunch
13.00 - 15.15  Part 2
- Safety inspection - How do you start the inspection?
- Actions at the field inspection
- What should be the results of the inspection?
15.15 - 1530  Short break
1530 - 17.15  Part 3
- How do you investigate work — related injury and illness at work
- Contact with health services
- Report incident or Hospitalization
Note:

Instructor: Assistant.Professor Dr. Songpol Tornee and Lect. Singha Chankaew

Department of Health Education, Srinakharinwirot University
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TABLE 3.5 SAFETY INSPECTION IN THE SECOND DAY TRAINING FOR VILLAGE HEALTH
VOLUNTEERS

Time Activities

07.30 - 08.00 Registration

08.00 - 08.30 Orientation

08.30 - 10.00 General farm buildings
10.00 - 10.15 Short break

10.15 - 12.00 Farm equipment safety
12.00 - 13.00 Lunch

13.00 - 15.15 Pesticide storage

15.15 - 15.30 Short break

1530 - 17.15 Working condition

Note:

Instructor:

1) Lect. Sapsatree Santaweesuk, Department of Health Education, Srinakharinwirot University

2) Mr. Jaran Kongjanda, Public health officer, Health Promoting Hospital, Ongkharak district,
Nakhon Nayok, Thailand

Element 3 Safety communication

The researcher informed rice farmers about occupational hazards, how it
affects their health and the way to protect themselves by applied risk
communication process (Lundgren & McMakin, 2008). Community broadcasting, two
safety manual (appendix M, N), and safety poster (appendix O) were used in this

study. The researcher provided program for broadcast in the early morning and
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afternoon (5 PM) for 10 days. There were 10 audio broadcast related to safety at

work, length 5-7 minutes for each audio broadcast.
Element 4 Health surveillance

Rice farmers who were injured or became ill at work must report the injury or
illness immediately to village health volunteer and health staff. Follow the
procedures below as appropriate for the situation: 1) get the medical attention 2)
complete the medical treatment form (appendix E: medical treatment form) and 3)
when incidents occur at work, an investigation must be completed to identify the
root cause and contributing factors that led to the incident. Health staff must
complete any repairs and implement procedural changes to correct actions or
conditions contributing to the incident. This might lead to the way to prevent future

similar incidents of injury or illness (appendix G: incident investigation form).

3.7 OPERATIONAL DEFINITION AND RESEARCH INSTRUMENT

In this study, there were 14 independent variables and five dependent
variables. The instrument of the research was divided into two sections: 1)
standardized questionnaire and 2) safety forms. The questionnaires used in this study
was modified and adjusted from the tool of Brown (2003); Markmee (2005)
Kawakami, Khai, and Kogi (2005); Kuye et al. (2006); The Department of Labour
Protection and Welfare (2007); Manothum (2009), to appropriate this particular studly.
The standardized questionnaire consisted of 5 parts as follows: 1) general
information, 2) risk perception, 3) safety behavior and 4) Working factors 5) injury and

illness and number of day lost.
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Part 1: General information

The information including gender, age, marital status, education, monthly
family income, years working in rice farming, working hour, farm size, smoking
cigarettes, history of health problem, duration of pesticide use, daily hours working
with pesticides, frequency of pesticide use per month, and number of pesticide
mixed each time

Gender refers to gender of the person who answering the question which is

male and female

Age refers to how old the subject is at the time that the interview is

conducted, it is calculated in full years

Marital status refers to the civil status of the subject at the time of the
interview, which is categorized into three groups as single, married, and
widowed/divorced/separated

Education refers to the level of education that the subject has completed
which is categorized into five groups as never attended school, primary school (grade

1-6), secondary school (grade 7-9), high school (grade 10-12), and bachelor degree

Monthly family income refers to the monetary amount that the subject and
their immediate family earns on a monthly basis, it is calculated in baht

Smoking cigarettes refers to smoking cigarettes status, it was categorized into
three groups as current smoking, no smoking, past smoking

History of health problem refers to the any past illness that the subject
has had that has required medical treatment in the past

Farm size refers to the number of rice farm that the subject growing rice, it

was calculated in rai
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Years working in rice farming refers to the number of years since start
working as a rice farmer
Working hours refers to the number of hours that the subject spends working

in a 24-hour period

Duration of pesticide use (year) refers to the number of years since start

working with pesticide in rice farming

Daily hours working with pesticides refers to the number of hours that the
subject spend working with pesticide in a 24-hour period

Frequency of pesticide use per month (time) refers to the number of
times that trice farmer used pesticides per month

Number of pesticide mixing refer to the type of pesticide which rice farmer

mixed each time

Part 2: Risk perception

Risk perception refers to how a subject perceives the health risk associated
with equipment use (ten questions), pesticide use (nine questions), ergonomic
hazards (ten questions) and their working condition (seven questions). The
questionnaire will be asked to individual rice farmer about their perceptions of the
risks associated activities on a Likert-type scale of one (low risk) to ten (high risk). The

item contains 36 questions
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Part 3: Safety behavior

Safety behavior refers to practice of rice farmer in rice-growing in term of
frequency to perform it. This part, study of safety behavior related to equipment use,
pesticide use, ergonomic hazards and their working condition, divided into three
sections: 1) the questions of practice in personal health 2) the questions of using
personal protection equipment, and 3) the questions of practice related to
environmental health care. This part comprised of 36 questions to be answered on a
four-point Likert scale. The meaning as follows:

Always means rice farmer performs the safety activity every time or 7-10
times of working

Sometimes means rice farmer performs the safety activity 4-6 times from 10
times of working

Rarely means rice farmer performs the safety activity 1-3 times from 10 times of
working

Never means rice farmer never performs the safety activity of working

To measure the safety behavior using the following scoring:

Appropriate behavior Inappropriate behavior
Always 3 points 0 points
Sometimes 2 points 1 points
Rarely 1 point 2 points

Never 0 points 3 points
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Part 4: Potential risk refers the probability of adverse health effects in rice
farmers who exposed to hazards in each growing rice processes as 1) land—preparing
process 2) seed-soaking and scattering/fertilizer —applying process 3) pesticides -
mixing and spraying process 4) sowing fertilizer and 5) rice harvesting process

The measurement of potential risk in each process including 1) likelihood 2)

severity 3) hazard protection and 4) degree of risk. The meaning as follows:

1) Likelihood refers to the possibility of injury and illness occurring in growing

rice process. It was categorized into three levels:

Level Likelihood Description
1 Low Injury and illness occurred 1-3 times from 10 times of working
2 Medium Injury and illness occurred 4-6 times from 10 times of working
3 High Injury and illness occurred 7-10 times from 10 times of working

2) Severity refers to the degree of health impacted to rice farmer from injury

and illness. The severity was categorized into three levels as follows:

Level Severity Description

1 Low Small injury: can be cured with first aid
2 Medium  Medium injury: needs medical treatment at Health Promoting Hospital

3 High Serious injury: refer to the hospital
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3) Hazard protection refers to the actions of rice farmer that they protected
themselves from hazards in growing rice processes. It was categorized into three

levels as follows:

Hazard
Level Description
protection
1 High Used full compliance measures to protect hazards at work
2 Medium  Used some measures to protect hazards at work
3 Low No protection

4) Degree of risk refers to the level of hazard in growing rice process. It was
assessed from multiplying likelihood by severity. Due to some economic concepts
were assess risk from multiplying likelihood and severity and protection measure to
set priority of the problem. In this study, the researcher also applied this concept to
assess the risk was multiplied likelihood and severity and protection.

Part 5: Injury and illness and number of days lost

Injury and illness refers to any injury or illness that caused from equipment

use, pesticide use, ergonomics, and working condition during growing rice processes.

Number of day lost refers to the number of days that rice farmers stopped

work after they has had the injury or illness. This variable divided into three categories:
1) Number of day that they had suddenly stopped working for treat injury or illness.
2) Number of day that they continued working even though a part or some
parts of body still hurt until they return back to normal.
In case of rice farmer has had injury or illness more than one time, selected

the time that highest of number of days lost.
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For research instrument section 2, the researcher was divided into safety
inspection checklist and medical treatment form (appendix E). The safety inspection
checklist which applied from Work Improvement in Neighbourhood Development
(WIND) by Kawakami et al. (2005) to inspection safety at work. The checklist was
divided into four parts 30 questions (appendix C):

1) Equipment safety (5 questions, 1-5)

2) Pesticide use (6 questions, 6-11)

3) Work organization (12 questions, 12-23)

4) Working condition and control (7 questions, 24-30)

3.8 PRE-TEST OF QUESTIONNAIRE

Before the data collection process, the researcher submitted the draft
questionnaire to thesis advisor and three experts in order to check its content
validity. Then, the questionnaires were adjusted in according to comments and
suggestions of thesis advisor and experts.

The questionnaire on risk perception was tested with 35 rice farmers in Phra
Achan sub-district which located in Ongkharak district. The calculation of reliability

using Cronbach’s Alpha Coefficient, the result was 0.98.

3.9 DATA COLLECTION

1) Data were collected through face-to-face interviews of the subjects
following the structured questionnaire by the researcher and research assistants in
high pesticide use time and low pesticide use time before intervention and after

intervention.
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2) Safety inspection checklist was conducted by village health volunteer
through observation and visit home once every month (four months).

3) In case of injury and illness occurring and medical treatment form were

recorded by health staff in sub-district health promoting hospital.

3.10  DATA ANALYSIS

The researcher used both descriptive and inferential statistics as follows:

Descriptive statistics

1) Frequency and percentage were used in gender, age, marital status,
education, work duration, history of health problem, equipment use, pesticide use.

2) Mean, Median and standard deviation (SD) were used in monthly family
income, working years, farm size, risk perception, safety behavior, injury and illness,
and number of days lost.

Inferential statistics

The inferential statistics were used to compare baseline characteristics and
assess the intervention

1) Comparing baseline characteristics

- Chi-square was used for categorical variables

- Independent t-test was used for normally distributed continuous variables

2) Assessing the intervention

For numeric data, including risk perception, safety behavior, potential risk,
equipment related-injuries, and number of days lost. The effect of the intervention
was the difference between the intervention and control groups in the mean change

from baseline to follow-up in that same score. General linear model repeated
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measures ANOVA (GLM) was used to quantify and test the statistical significance of
the intervention effect for each type of score. P-values <0.05 were considered
statistically significant. Intervention effects were analyzed both without adjustment
and with adjustment for daily hours working with pesticides.

For dichotomous data, including equipment related-injuries and illness
related-pesticide symptoms the effect of intervention program was assess from
Generalized Linear Models with distribution = poisson and link=identity, and Mixed

Model in case of Generalized Linear Models can not run.

3.11 ETHICAL CONSIDERATIONS

Prior to conducting any research that involves human subjects, must be
obtained to ensure that the study does not knowingly present any danger to
participants nor does it violate any of their rights.

This study was approved by the Institutional Review Boards (IRBs) of The
Ethics Review Committee for Research Involving Human Research Subjects, Health
Sciences Group, Chulalongkorn University, Thailand, Project No 061.2/55 COA No.
153/2555. All participants were informed the study objectives and their right to

withdraw from the study at any time, which will not have any adverse effects on them.
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CHAPTER 4
RESEARCH RESULTS

This quasi-experimental study was conducted in two communities in
Ongkharak district, Nakhon Nayok Province, Thailand. A total of 62 rice farmers
participated in the intervention and another 55 served as the control group. SPSS for
Windows version 17 was used for statistical analysis. The descriptive statistics;
frequency, percentage, mean, and standard deviation were used to describe
participants’ characteristics at baseline. Differences between baseline characteristics
in the intervention and control groups were assessed by independent t-test for

continuous data and chi-square test for categorical data.

For numeric data, the effect of the intervention was the difference between
the intervention and control groups in the mean change from baseline to follow-up
in that same score. General linear model repeated measures ANOVA was used to
quantify and test the statistical significance of the intervention effect for each type of
score. P-values <0.05 were considered statistically significant. Intervention effects
were analyzed both without adjustment and with adjustment for daily hours working
with pesticides. For dichotomous data, the effect of intervention program was assess
from Generalized Linear Models with distribution = poisson and link=identity, and

Mixed Model in case of Generalized Linear Models can not run.

The results are presented in two parts: (1) general characteristics consisted of
socio-demographic characteristics (gender, age, marital status, education, monthly
family income, years working in rice farming, working hour, farm size, history of health

problem, and smoking cigarettes), risk perception, safety behavior, potential risk,
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duration of pesticide use, daily hours working with pesticides, frequency of pesticide
use per month, number of pesticide mixing each time, and (2) The effectiveness of

Injury and Ilness Prevention (IIP) Program among rice farmers.

4.1 (GENERAL CHARACTERISTICS

The general characteristic’s results are divided into two parts including
1) participants’ characteristics and 2) comparison of baseline characteristics

4.1.1 Participants’ characteristics

There were 145 participants originally enrolled in this study. Of these, 117
(80.7%) completed the study, divided into 62 participants in the intervention group
and 55 participants in control group. The participants were slightly more females
(51.3%) than males (48.7%) and had mean age of 50.9+12.3 years, most of them
were married (82.2%). Most rice farmers (76.1%) were graduated primary school and
had monthly family incomes of 12,028 Thai baht or 404 USS. 23.1% were current
smokers. The duration of rice farming was 27.4+13.1 years and working hour was 7.7+12.3
hours per day. Rice farmers had farm size was 37.1+£18.9 rai or 14.8 acres. Based on
pesticide use, the duration of pesticide use since they were rice farmer was 20.5£10.5
years, and daily hours working with pesticides was 2.7+1.1 hours. The participants
had frequency of pesticide use per month was 3.2+4.3 and they had mean type of

pesticide mix 2.9 + 0.9 types.
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Control group

Intervention

Characteristic” (n=55) group P-value
(n=62)
n % n %
Gender
Male 24 43.6 33 53.2 0.300
Female 31 56.4 29 46.8
Marital status
Married 46 83.6 50 80.6 0.674
Single/Widowed/Divorced/Separated 9 16.4 12 19.4
Education
Never attended school 1 1.8 - -
Primary school 41 74.5 48 7.4 0.660
Secondary School 16.4 12.9
Equal to or higher than high school 7.3 9.7
Monthly family income (Thai baht*)
= 5,000 24 43.6 15 24.2
5,001 - 10,000 18 32.7 27 43.5
10,001 - 15,000 5.5 6 9.7 0.213
15,001 - 20,000 3.6 5 8.1
= 20,000 14.5 9 14.5
Smoking cigarettes
Yes 12 21.80 15 24.20 0.761
No 43 78.20 a7 75.80
Characteristic’ Mean SD Mean SD
Age (years) 5276  13.69 49.19 10.84  0.119
Working year 2764 1438 27.24  12.05 0.872
Working hour 756 12.75 7.81 12.00 0.916
Farm size (rai**) 3847 19.19 3585 1880  0.458
Duration of pesticide use (year) 21.02 11.68 20.03 9.39 0.614
Daily hours working with pesticides 294 1.16 243 1.01 0.013
Frequency of pesticide use per month (time) 282 274 3.47 5.30 0.416
Number of pesticide mixing 3.04 084 2.74 1.02 0.094

Note: * 30 Thai baht was approximately 1 USS, ** 2.47 rai = 1 acre,” chi-square test, ° independent t-test
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4.1.2 Comparison of baseline characteristics

The comparison of baseline characteristics as shown in Table 4.1, daily hours
working with pesticides was significantly higher in the control group than the
intervention group (p=0.013). This was the only characteristic that differed

significantly between the groups.

4.2 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM

Effectiveness of Injury and Illness Prevention (IIP) Program on continuous
dependent variable including risk perception, safety behavior, potential risk,
ergonomics related-illness, number of days lost due to equipment related-injury,
number of days lost due to pesticide related-symptom, and number of days lost due
to ergonomics related-illness, were assess from general linear model repeated-
measures ANOVA, unadjusted and adjusted for confounding factors. For dichotomous
dependent variable including equipment related injury, pesticide symptom,

generalized linear models with distribution = poisson and link=identity were used.

4.2.1 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON RISK
PERCEPTION

Effectiveness of Injury and Illness Prevention (IIP) Program on risk perception
among rice farmers was assess in high pesticide use time and low pesticide use time,
from general linear model repeated-measures ANOVA, adjusted with daily hours
working with pesticides. The results in high pesticide use time (Figure 4.1). indicated
that mean risk perception all four parts in the intervention group (275.7 points) were
higher than the control group (231.7 points) at baseline. Post-intervention, mean risk

perception points had decreased to 269.9 points in intervention group and increased
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to 253.3 points in the control group. After focusing on specific risk perceptions
(equipment use, pesticide use, ergonomics, and working condition). The result due to
equipment use showed mean risk perception points in the intervention group (74.61
points) were higher than the control group (63.99 points) at baseline. At follow-up,
points had decreased slightly to 71.25 points in intervention group and increased to
71.62 points in control group. For pesticide use, baseline risk perception points in the
intervention group (77.38 points) were higher than the control group (70.35 points).
Post-intervention, points in the intervention group had decreased to 72.48 points,
meanwhile they had increased slightly to 72.60 points in the control group. For
ergonomics and working conditions, the results were similar. Risk perception points at
baseline in the intervention group were higher than in the control group. At follow-

up, points were increased in the intervention group and the control group.
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Results relating to low pesticide use (Figure 4.2) showed mean risk perception
all four parts in the intervention group (258.89 points) were higher than the control
group (236.24 points) at baseline. Post-intervention, mean risk perception points had
increased to 267.73 points in intervention group and increased to 252.95 points in
the control group. After focusing on specific risk perceptions (equipment use,
pesticide use, ergonomics, and working condition). The result in equipment use
showed mean risk perception points in the intervention group (72.22 points) were
higher than the control group (64.52 points) at baseline. At follow-up, points had
increased slightly to 72.76 points in intervention group and increased to 70.61 points
in control group.  For pesticide use, baseline risk perception points in the
intervention group (76.65 points) were higher than the control group (65.85 points).
Post-intervention, points in the intervention group had increased to 75.22 points,
meanwhile they had increased to 74.06 points in the control group. For ergonomics,
baseline risk perception points in the intervention group (64.91 points) were higher
than the control group (60.90 points). Post-intervention, points in the intervention
group had increased to 69.26 points, and they had increased slightly to 61.11 points
in the control group. For working conditions, the results were similar. Risk perception
points at baseline in the intervention group (48.11 points) were higher than in the
control group (44.97). At follow-up, points were increased in the intervention group

(50.50) and the control group (47.17).
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The effects of IIP program on risk perception points, expressed as magnitudes
and percent of baseline mean points (Table 4.2). For high pesticide use time, the
intervention program had no effectively improved risk perceptions in intervention group
at follow-up compared to mean score at baseline. The program had an opposite effect:
for overall risk perception, the intervention program had effected decreased from
baseline score (-10.77% in adjusted model and -7.47% in unadjusted model). The largest
proportional opposite effect of the intervention, expressed as percentage of baseline
score, was observed for equipment use (-15.83% in adjusted model, -11.96% in
unadjusted model). Pesticide use, ergonomics and working condition were also had
decreased from baseline score (-9.66, -6.39%, and -11.19% in adjusted model,
respectively). At post intervention, results from general linear model repeated-
measures ANOVA (Wilks' Lambda from multivariate test) showed that the intervention
group had statistically different risk perception points compared with the control

group in equipment use, in adjusted model.

In low pesticide time, the intervention program had effectively improved some
risk perceptions in intervention group at follow-up compared to mean score at baseline:
The largest proportional benefit of the intervention, expressed as percentage of baseline
score, was observed for ergonomics (6.56% in adjusted model, 11.66% in unadjusted
model). Working condition was also had increased from baseline score (0.39% in
adjusted model, 4.98% in unadjusted model). For overall risk perception the
intervention program had effected decreased from baseline score 3.17% in adjusted
model, meanwhile the intervention program had effected increased from baseline score

0.25% in unadjusted model at follow-up. Equipment use and pesticide use were also
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had an opposite effect from baseline score (-8.10 and -9.49% in adjusted model,

respectively).

TABLE 4.2 INTERVENTION EFFECTS ON RISK PERCEPTION POINTS, EXPRESSED AS

MAGNITUDES AND PERCENT OF BASELINE MEAN POINTS

Intervention effects

Mean Unadjusted Adjusted
at Percent Percent
Risk perception base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean
High pesticide use time
Overall four parts 25146  -19.00 -1.47 0.187 -27.40  -10.77  0.067
Equipment use 69.49  -831 -11.96  0.084 -11.00 -1583  0.028
Pesticide use 7399  -5.14 -6.95 0.202  -7.15 -9.66 0.089
Ergonomics 64.66  -1.93 -2.98 0.673 -4.13 -6.39  0.388
Working condition 46.31 -3.63 -7.84 0.250 -5.14 -11.10  0.120
Low pesticide use time
Overall four parts 24797  0.62 0.25 0.962 -7.87 -3.17 0.560
Equipment use 68.51 -4.20 -6.13 0.331 -5.55 -8.10  0.222
Pesticide use 69.89  -4.85 -6.94 0.239 -6.63 -9.49  0.124
Ergonomics 6297  7.34 11.66 0.116  4.13 6.56 0.389
Working condition 46.60  2.32 4.98 0.391 0.18 0.39 0.947
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The implementation of intervention program covering two weeks. This study
also assess the effects of intervention program in high pesticide use time compared
to risk perception just at the completion of the intervention program and assess the
effects in low pesticide use time compared to risk perception just at the completion
of the intervention program.

Effectiveness of Injury and Illness Prevention (IIP) Program on risk perception
among farmers in high pesticide use time, low pesticide use time, compared with just
at the completion of the intervention program from general linear model repeated-
measures ANOVA, adjusted with daily hours working with pesticides (Figure 4.3) indicated
that mean risk perception all four parts in the intervention group were higher than the
control group at baseline. Post-intervention, mean risk perception points had increased
in intervention group and the control group. After focusing on specific risk perceptions
(equipment use, pesticide use, ergonomics, and working condition). The results were
similar. Mean specific risk perception points in the intervention group were higher than
the control group at baseline. At follow-up, points had increased in intervention group
and in control group.

The effects of IIP program on risk perception points, expressed as magnitudes
and proportions of baseline mean points (Table 4.3). For high pesticide use time, the
intervention program had effectively improved some risk perceptions in intervention
group at follow-up compared to mean score at baseline: for overall risk perception, the
intervention program had effected an increased from baseline score 0.58% in adjusted

model and 3.69% in unadjusted model at follow-up.
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TABLE 4.3 INTERVENTION EFFECTS ON RISK PERCEPTION POINTS JUST AT THE

COMPLETION OF INTERVENTION PROGRAM, EXPRESSED AS MAGNITUDES AND

PROPORTIONS OF BASELINE MEAN POINTS

Intervention effects

Mean Unadjusted Adjusted
at Percent Percent
Risk perception base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean
High pesticide use time
Overall four parts 251.46 9.40 3.69 0.448 1.47 0.58 0.909
Equipment use 69.49 7.34 10.56 0.066 5.42 7.80 0.192
Pesticide use 73.99 0.84 1.14 0.783 -0.65 -0.88 0.838
Ergonomics 64.66 -0.63 -0.97 0.884 -2.88 -4.45 0.523
Working condition 46.31 1.84 3.97 0.513 -0.42 -0.91 0.885
Low pesticide use time
Overall four parts 24797  29.14 11.75 0.014 2283 9.21 0.062
Equipment use 68.51 9.20 13.43 0.025 8.34 12.17 0.053
Pesticide use 69.89 0.46 0.66 0.896 -1.42 -2.03 0.700
Ergonomics 62.97 9.89 15.71 0.007 7.78 12.36 0.038
Working condition 46.60 9.59 20.58 <0.001  8.12 17.42 0.002

The largest proportional benefit of the intervention, expressed as percentage of

baseline score, was observed for equipment use (7.80% in adjusted model, 10.56% in

unadjusted model). Pesticide use and working condition were had an opposite effect

from baseline score in adjusted model (-0.88% and -0.91%), meanwhile they had

effected an increased from baseline score 1.14% and 3.97% in unadjusted model at

follow-up. Ergonomics was had an opposite effect from baseline score (-4.45% in
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adjusted model, -0.97% in unadjusted model, respectively). At post intervention, results
from general linear model repeated-measures ANOVA (Wilks' Lambda from multivariate
test) showed that the intervention group had no statistically different risk perception

points compared with the control group.

In low pesticide use time, the intervention program had effectively improved
some risk perceptions in intervention group at follow-up compared to mean score at
baseline: for overall risk perception, the intervention program had effected an increased
from baseline score 9.21% in adjusted model and 11.75% in unadjusted model at
follow-up. The largest proportional benefit of the intervention, expressed as percentage
of baseline score, was observed for working condition (17.42% in adjusted model,
20.58% in unadjusted model). Equipment use and ergonomics were also had
effected an increased from baseline score (12.17% and 12.36% in adjusted model,
respectively). Pesticide use had an opposite effect from baseline score in adjusted
model (-2.03%), meanwhile the score was had effected an increased from baseline score
0.66% in unadjusted model at follow-up. At post intervention, results from general
linear model repeated-measures ANOVA showed that the intervention group had
statistically different risk perception points compared with the control group in

ergonomics and working condition.
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4.2.2  EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON SAFETY
BEHAVIOR

There was a total of 36 interview items on safety behavior part, in four
aspects of occupational hazards; (1) equipment use, (2) pesticide use, (3) ereonomics,
and (4) working condition. The determine safety behavior points before intervention

program and follow-up four months after intervention.

Effectiveness of Injury and Illness Prevention (IIP) Program on safety behavior
among farmers from general linear model repeated-measures ANOVA, adjusted with
daily hours working with pesticides (Figure 4.4) showed that mean safety behavior all
four parts in the intervention group (85.78 points) were higher than the control group
(82.79 points) at baseline. Post-intervention, mean safety behavior points had
increased to 88.37 points in intervention group and decreased slightly to 82.51 points
in the control group. After focusing on specific safety behaviors (equipment use,
pesticide use, ergonomics, and working condition). The result in equipment use
showed mean safety behavior points in the intervention group (22.94 points) were
higher than the control group (21.20 points) at baseline. At follow-up, points had
decreased slightly to 22.92 points in intervention group and increased to 22.24 points
in control group. For pesticide use, baseline safety behavior points in the intervention
group (29.59 points) were higher than the control group (29.16 points). Post-
intervention, points in the intervention group had increased to 30.56 points,
meanwhile they had decreased to 27.28 points in the control group. For ergonomics
and working conditions, the results were similar. Safety behavior points at baseline in
the intervention group were higher than in the control group. At follow-up, points

were increased slightly in the control group.
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The effects of IIP program on safety behavior points, expressed as magnitudes
and percent of baseline mean points (Table 4.4). The intervention program had
effectively improved some safety behaviors in intervention group at follow-up compared
to mean score at baseline: for overall safety behavior, the intervention program had
effected an increase from baseline score 3.40% in adjusted model and 4.48% in
unadjusted model at follow-up. The largest proportional benefit of the intervention,
expressed as percentage of baseline score, was observed for pesticide use (9.70% in
adjusted model, 10.96% in unadjusted model). Working condition and ergonomics were
also had increased from baseline score (5.29%, and 1.29% in adjusted model,
respectively). Equipment use had an opposite effect (-4.79% in adjusted model,
-4.16% in unadjusted model). At post intervention, results from general linear model
repeated-measures ANOVA showed that the intervention group had statistically

different safety behavior points compared with the control group in pesticide use.

TABLE 4.4 INTERVENTION EFFECTS ON OCCUPATIONAL SAFETY BEHAVIOR
POINTS, EXPRESSED AS MAGNITUDES AND PERCENT OF BASELINE MEAN POINTS

Intervention effects

Mean Unadjusted Adjusted
at Percent Percent
Safety behavior base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean

Overall four parts 84.38 3.78 4.48 0.120 2.87 3.40 0.264

Equipment use 22.12 -0.92 -4.16 0.402 -1.06 -4.79 0.360
Pesticide use 29.38 3.22 10.96 0.002 2.85 9.70 0.008
Ergonomics 16.26 0.36 221 0.623 0.21 1.29 0.795

Working condition 16.62 1.10 6.62 0.140 0.88 5.29 0.269
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4.2.3 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON POTENTIAL
RISK

Potential risks in this study are presented in growing rice processes including:
1) land preparation 2) soaking and scattering of seed 3) mixing and spraying of
pesticides 4) sowing of fertilizer and 5) harvesting of rice. The tested of potential risk
before intervention program and follow-up four months after intervention. The results
are divided into two parts: (1) potential risk (likelihood x severity) and (2) potential risk
including hazard protection (likelihood x severity x hazard protection).

Effectiveness of Injury and Illness Prevention (lIP) Program on potential risk
among farmers from general linear model repeated-measures ANOVA, adjusted with
daily hours working with pesticides (Figure 4.5, left) After focusing on specific growing
rice process, the result in land-preparation process showed mean potential risk
points in the intervention group (2.58 points) were lower than the control group (2.93
points) at baseline. At follow-up, points had increased slightly to 2.60 points in
intervention group and also increased to 3.07 points in control group. For soaking
and scattering of seed and mixing and spraying pesticides processes, the results were
similar, baseline potential risk points in the intervention group (2.38 points and 4.95
points) were lower than the control group (2.65 and 5.44 points). Post-intervention,
points in the intervention group had decreased to 2.25 points and 3.15 points, they
also had decreased to 2.51 points and 4.88 points in the control group. For sowing
of fertilizer and harvesting of rice, the results were similar. Potential risk points at
baseline in the intervention group were lower than in the control group. At follow-
up, points in the intervention group had decreased to 2.22 points and 2.51 points,

meanwhile they had increased to 3.33 points and 3.83 points in the control group.
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Fisure 4.5 Mean adjusted potential risk points by intervention status and measurement time
(A) Land-preparation (B) Soaking and scattering of seed (C) Mixing and spraying of

pesticides (D) Sowing of fertilizer and (E) Harvesting of rice
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Result relating potential risk including hazard protection (Figure 4.5, right), in
land-preparation, and soaking and scattering of seed were similar, baseline potential
risk points in the intervention group (6.27 points and 5.17 points) were lower than
the control group (6.86 and 5.99 points). Post-intervention, points in the intervention
group had decreased to 3.72 points and 3.53 points, meanwhile they had increased
to 7.27 points and 6.15 points in the control group. The results in mixing and spraying
of pesticides, sowing of fertilizer, and harvesting of rice were similar, baseline
potential risk points in the intervention group were lower than the control group.
Points in the intervention group had decreased at post-intervention.

The effects of IIP program on potential risk points, expressed as magnitudes
and proportions of baseline mean points (Table 4.5). The intervention program had
effectively improved some potential risks in intervention group at follow-up compared
to mean score at baseline: for land-preparation potential risk, the intervention program
had effected an decreased from baseline score -4.38% in adjusted model and -4.74% in
unadjusted model at follow-up. The largest proportional benefit of the intervention,
expressed as percentage of baseline score, was observed for sowing of fertilizer (-
27.48% in adjusted model and unadjusted model). Mixing and spraying of pesticides
and harvesting of rice were had effectively improved potential risk from baseline
score in adjusted model (-23.94% and -20.06%), meanwhile they had effected an
decreased from baseline score -25.68% and -21.75% in unadjusted model at follow-up.
Soaking and scattering of seed was had an opposite effect from baseline score (0.40%
in adjusted model), meanwhile it had effectively improved potential risk from baseline

score in unadjusted model (-2.80%)
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TABLE 4.5 INTERVENTION EFFECTS ON POTENTIAL RISK POINTS, EXPRESSED AS
MAGNITUDES AND PERCENT OF BASELINE MEAN POINTS

Intervention effects

Mean Unadjusted Adjusted
at Percent Percent
Potential risk base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean

Potential risk
Land-preparation 2.74 -0.13 -4.74 0.379 -0.12 -4.38 0.436
Soaking and scattering  2.50 -0.07 -2.80 0.823 0.01 0.40 0.978
of seed
Mixing and spraying of  5.18 -1.33 -25.68  <0.001 -1.24 -23.94 0.002
pesticides
Sowing of fertilizer 3.02 -0.83 -27.48 0.021 -0.83 -27.48 0.029
Harvesting of rice 3.54 -0.77 -21.75 0.029 -0.71 -20.06 0.057

Potential risk including
hazard protection
Land-preparation 6.55 -2.88 -43.97  <0.001 -297 -45.34  <0.001
Soaking and scattering  5.56 -2.26 -40.65 0.007 -1.81 -32.55 0.038
of seed
Mixing and spraying of  7.93 -4.37 -55.11  <0.001 -4.25 -53.59  <0.001
pesticides
Sowing of fertilizer 6.34 -2.04 -32.18 0.032 -1.78 -28.08 0.078
Harvesting of rice 7.25 -1.52 -20.97 0.075 -1.14 -15.72 0.207

At post intervention, results from general linear model repeated-measures

ANOVA showed that the intervention group had statistically different potential risk

points compared with the control group in mixing and spraying of pesticide process

and sowing of fertilizer process.
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For potential risk including hazard protection, the effects of IIP program on
potential risk points, expressed as magnitudes and percent of baseline mean points.
The intervention program had effectively improved all potential risks of growing rice
process in intervention group at follow-up compared to mean score at baseline: for the
largest proportional benefit of the intervention, expressed as percentage of baseline
score, was observed for mixing and spraying of pesticides (-53.59% in adjusted model
and -55.11 in unadjusted model). Land-preparation and soaking and scattering of seed
potential risk were had effectively improved potential risk from baseline score in
adjusted model (-45.34% and -32.55%). Sowing of fertilizer and harvesting of rice were
also had effectively improved potential risk from baseline score both adjusted and
unadjusted model. At post intervention, results from general linear model repeated-
measures ANOVA showed that the intervention group had statistically different
potential risk points compared with the control group in land-preparation, sowing of

fertilizer, and mixing and spraying of pesticides processes.

4.2.4 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON INJURY
AND ILLNESS

There were 14 equipment uses in growing rice process (watering can, axe,
cutlass, hand plough, hand hoe, sickle, spade/shovel, rake, wheelbarrow, hand knife,

rice thresher, animal drawn cart, power tiller, and tractor).

Effectiveness of Injury and Illness Prevention (IIP) Program on injury and illness
among rice farmers was assess in high pesticide use time and low pesticide use time,
generalized linear models with distribution = poisson and link=identity, adjusted with

daily hours working with pesticides. The results are presented in three parts:
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1) equipment related-injuries 2) pesticide related-symptoms and 3) ergonomics

related-illnesses

4.2.4.1 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
EQUIPMENT RELATED-INJURIES

Both high pesticide use time and low pesticide use time, baseline prevalence
in the intervention group was lower than the control group. Post-intervention, the
prevalence had decreased slightly in the intervention group, while it had decreased

largely in the control group, as shown in Figure 4.6
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Figure 4.6 Prevalences of equipment-related injuries before and after intervention
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When tested the effects of the intervention program from generalized linear
models with distribution = poisson and link=identity, adjusted with daily hours working
with pesticides, as shown in Table 4.6. Both high pesticide use time and low pesticide
use tme, in unadjusted model, the results indicated the effects of the prevalences on
the outcome in the intervention group were associated with the intervention program.
The prevalences had increased more in the intervention group than the control group

24.9% in high pesticide use time, and 46.1% in low pesticide use time.

TABLE 4.6 INTERVENTION EFFECTS ON EQUIPMENT-RELATED INJURIES FROM
GENERALIZED LINEAR MODELS

Intervention effects

Unadjusted Adjusted
Equipment Std. Wald P- Std. Wald P-
related-injuries B error  Chi- value B error Chi- value
square square

High pesticide use time 0.249 0.101 5.978 0.014 0273 0.107 6478  0.011

Low pesticide use time  0.461 0.110 17.410 <0.001 The model did not run.

In low pesticide use time, in adjusted model, the model did not run for
injuries due to zero prevalence in one or more groups. The researcher solved the
problem by testing the effects from Mixed Model. It was found that the intervention
effects were quite similar to generalized linear models in both high and low pesticide
use time. So that Mixed Model was appropriated to test the effects of the

intervention in low pesticide use time, in adjusted model, as shown in Table 4.7
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TABLE 4.7 INTERVENTION EFFECTS ON EQUIPMENT-RELATED INJURIES FROM
MIXED MODEL

Intervention effects

Unadjusted Adjusted
Equipment Std. P- Std. P-
related-injuries Estimate error t value Estimate error t value

High pesticide use time 0.249 0.103 2404 0.018 0.232  0.106 2.187 0.031

Low pesticide use time 0.461 0.113 4.086 <0.001 0432 0.115 3759 <0.001

From Table 4.7, when tested the effects of the intervention program from
Mixed Model, unadjusted model, and adjusted with daily hours working with
pesticides. In high pesticide use time, the results showed the estimate of the
prevalences on the outcome variable in the intervention group were associated with
the intervention program. The prevalences had increased more in the intervention

group than the control group 23.2% in adjusted model, and 24.9% in unadjusted model.

For low pesticide use time, also showed the estimate of the prevalences on
the outcome variable in the intervention group were associated with the intervention
program. The prevalences had increased more in the intervention group than the

control group 43.2% in adjusted model, and 46.1% in unadjusted model.

4.2.4.2 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
PESTICIDE RELATED-SYMPTOMS

Generalized Linear Models were conducted to assess the effects of the
intervention program. Outcome variables were prevalence of symptoms classified
into five organ systems; I) neuromuscular symptoms: dizziness, headache, twitching

eyelids, blurred vision, insomnia, staggering gait, seizure, shaky heart, exhausted,



107

sweating, muscle weakness, tremor, muscle cramps, and excessive salivation
) eyes symptoms: burning-Stinging-ltchy eyes, red eyes, and excessive tearing
lll) respiratory symptoms: burning nose, nose bleed, runny nose, dry throat, sore
throat, cough, chest pain (tightness burning), and wheezing IV) digestive symptoms:

nausea, diarrhea, and stomach cramps, and V) skin symptoms: skin rash, and itchy skin.

In the evaluation, having organ symptoms were presented into two times;
high pesticide use time and low pesticide use time. Unadjusted and adjusted model
were similar.  The results of pesticide related-symptoms are presented in two parts,
in adjusted model:

1. Effectiveness of Injury and Illness Prevention (IIP) Program on prevalence of

five organ symptoms

2. Effectiveness of Injury and Illness Prevention (IIP) Program on organ

symptoms from Generalized Linear Models

1.1) Effectiveness of Injury and Ilness Prevention (IIP) Program on

prevalence of neuromuscular symptoms

In high pesticide use time, the prevalence of neuromuscular symptoms had
decreased more in intervention group than the control group. At low pesticide use
time, the prevalence had decrease in the intervention group, while it had increased

in the control group, as shown in Figure 4.7
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1.2) Effectiveness of Injury and Illness Prevention (IIP) Program on

prevalence of eyes symptoms

In high pesticide use time, the prevalence of eyes symptoms had decreased

more in intervention group than the control group. At low pesticide use time, the

prevalence had decreased slightly in the intervention group and the control group,

as shown in Figure 4.8
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1.3) Effectiveness of Injury and Illness Prevention (IIP) Program on

prevalence of respiratory symptoms

The prevalence of respiratory symptoms had decreased largely both

intervention group and control in high pesticide use time. At low pesticide use time,

the prevalence had decreased more in the intervention group than the control

group, as shown in Figure 4.9
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1.4) Effectiveness of Injury and Illness Prevention (IIP) Program on

prevalence of digestive symptoms

The prevalence of digestive symptoms had decreased to zero prevalence and

it had decreased more in intervention group than the control group, in high pesticide

use time. For low pesticide use time, the prevalence had increased less in the

intervention group than the control group, as shown in Figure 4.10
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1.5) Effectiveness of Injury and Illness Prevention (IIP) Program on

prevalence of skin symptoms

In high pesticide use time, the prevalence of skin symptoms had decreased

slightly in intervention group, while it had increased in the control group. At low

pesticide use time, the prevalence had also decreased in the intervention group,

while it had increased slightly in the control group, as shown in Figure 4.11
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2. Effectiveness of Injury and Illness Prevention (IIP) Program on organ

symptoms from Generalized Linear Models

The tested the effects of the intervention program from generalized linear
models, adjusted with daily hours working with pesticides, as shown in Table 4.8.

TABLE 4.8 INTERVENTION EFFECTS ON PESTICIDE-RELATED SYMPTOMS FROM
GENERALIZED LINEAR MODELS

Intervention effects

Unadjusted Adjusted
Pesticide-related Std.  Wald P- Std.  Wald P-
symptoms B error  Chi- value B error  Chi- value
square square

High pesticide use time

Neuromuscular -0.252  0.117 4.603 0.032 -033 0.126 7.118  0.008
symptoms

Eyes symptoms -0.141  0.121 1.340 0.247  -0203 0.125 2.650 0.104

Respiratory symptoms  -0.082 0.120 0.464 0.496 0.015 0.115 0.017 0.897
Digestive symptoms -0.206  0.100 4.198 0.040 The model did not run.

Skin symptoms -0.212  0.091 5.393 0.020 -0.155 0.088 3.134¢  0.077

Low pesticide use time

Neuromuscular -0.295 0.118 6.181 0.013 0334 0.126 6970 0.008
symptoms
Eyes symptoms 0.063  0.068 0.839 0.360 0.070 0.065 1.163 0.281

Respiratory symptoms  -0.026  0.072 0.132 0.716 ~ 0.011 0.070 0.026  0.872
Digestive symptoms  -0.507 0.084 36.454 <0.001 -0.499 0.094 27990 <0.001

Skin symptoms -0.129  0.116 1.231 0.267  -0.150 0.128 1.360  0.244
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At high pesticide use time, the results indicated the effects of the
prevalences on the outcome in the intervention group were associated with the
intervention program. The prevalences of neuromuscular symptoms had decreased
more in the intervention group than the control group -33.6% in adjusted model,
and -25.2% in unadjusted model. Results relating to eyes symptoms showed the
prevalences had decreased more in the intervention group than the control group
-20.3% in adjusted model, and -14.1% in unadjusted model. For respiratory
symptoms, prevalences were increased more in the intervention group than the
control group 1.5% in adjusted model, while they had decreased more in the
intervention group than the control group -8.2% in unadjusted model. The prevalences
of skin symptoms had decreased more in the intervention group than the control
group -15.5% in adjusted model, and -21.2% in unadjusted model. The prevalences of
digestive symptom showed in unadjusted model, indicated that prevalences were
decreased more in the intervention group than the control group -20.6%.

Results in low pesticide use time, digestive symptoms were the largest
percentage decreased of prevalence (-49.9% in adjusted model and -50.7% in
unadjusted model). Neuromuscular and skin symptoms also had decreased more in
the intervention group than the control group (-33.4% and -15.0% in adjusted model,
respectively). For eyes symptom, prevalences had increased more in the intervention
group than the control group (7.0% in adjusted model, and 6.3% in unadjusted
model). Results relating to respiratory symptoms, prevalences were increased more
in the intervention group than the control group 1.1% in adjusted model, while they
had decreased more in the intervention group than the control group -2.6% in

unadjusted model.
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TABLE 4.9 INTERVENTION EFFECTS ON PESTICIDE-RELATED SYMPTOMS FROM

MIXED MODEL

Intervention effects

Pesticide-related Unadjusted Adjusted
symptoms Std. P- Std. P-
Estimate error t value Estima  error t value
te
High pesticide use time
Neuromuscular -0.252  0.117 -2.144  0.03¢ -0.333  0.123 -2.717  0.008
symptoms
Eyes symptoms -0.141  0.122 -1.156  0.250 -0.211 0.128 -l1.647 0.102
Respiratory symptoms ~ -0.082  0.121 -0.678  0.499 0.011 0.126 0.085 0.933
Digestive symptoms -0.206  0.100 -2.062 0.041 -0.207 0.106 -1.954 0.053
Skin symptoms -0.212  0.092 -2304 0.023 -0.159 0.097 -1.640 0.104
Low pesticide use time
Neuromuscular -0.295  0.118 -2505 0.014 -0.336 -0.125 -2.693  0.008
symptoms
Eyes symptoms 0.063 0.069 00913 0.363 0.071 0.073 0.977 0.331
Respiratory symptoms ~ -0.026  0.072 -0.362 0.718 -0.033 0.077 -0.433  0.666
Digestive symptoms -0.507  0.084 -6.034 <0.001 -0.504 0.089 -5.632 <0.001
Skin symptoms -0.129  0.116 -1.114 0.268 -0.149 0.123 -1.208 0.230

At high pesticide use time from Generalized Linear Models, in adjusted

model, the model did not run for digestive symptom due to zero prevalence in one

or more groups. The researcher solved the problem by testing the effects from

Mixed Model, as shown in Table 4.9. It was found that the intervention effects were
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quite similar to Generalized Linear Models in both high and low pesticide use time.
So that Mixed Model was appropriated to test the effects of the intervention in high
pesticide use time, in adjusted model.

From the Table, when tested the effects of the intervention program from
Mixed Model, the results in high pesticide use time showed the prevalences of
digestive symptoms had decreased more in the intervention group than the control

group (-20.7% in adjusted model, and -20.6% in unadjusted model.

4.2.4.3 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
ERGONOMICS RELATED-ILLNESSES

Effectiveness of Injury and Illness Prevention (IIP) Program on ergonomics
related-illnesses among rice farmers was assess in high pesticide use time and low
pesticide use time, from general linear model repeated-measures ANOVA, adjusted
with daily hours working with pesticides (Figure 4.12). Both high pesticide use time
and low pesticide use time, indicated that mean ergonomics related-illnesses in the
intervention group were higher than the control group at baseline. Post-intervention,
mean points had largely decreased in the intervention group, especially at high

pesticide use period, while mean points had increased in the control group.
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The effects of IIP program on ergonomics related-illnesses, expressed as
magnitudes and percent of baseline mean points (Table 4.10). The intervention
program had effectively improved ergonomics illness in intervention group at follow-up
compared to mean score at baseline: In high pesticide use time, the intervention
program had effected decrease from baseline score -97.60% in adjusted model and -
98.32% in unadjusted model at follow-up. Results in low pesticide use time were similar,
the intervention program had also effected decrease from baseline score -92.33% in
adjusted model and -87.55% in unadjusted model at follow-up.

At post intervention, results from general linear model repeated-measures
ANOVA showed the intervention group had statistically different ergonomics related-
illnesses points compared with the control group both high pesticide use time and

low pesticide use time.

TABLE 4.10 INTERVENTION EFFECTS ON ERGONOMICS POINTS, EXPRESSED AS
MAGNITUDES AND PROPORTIONS OF BASELINE MEAN POINTS

Intervention effects

Mean Unadjusted Adjusted
at Percent Percent
Ergonomics related-  base  Magni of P- Magni of P-
illnesses line tude baseline value tude baseline value
mean mean

High pesticide use time  12.48  -12.27 -98.32  <0.001 -12.18 -97.60  <0.001

Low pesticide use time ~ 10.04 -8.79 -87.55  <0.001 -9.27 -92.33  <0.001
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4.2.5 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (lIP) PROGRAM ON NUMBER
OF DAYS LOST

Effectiveness of Injury and Illness Prevention (IIP) Program on number of days
lost among rice farmers was assess in high pesticide use time and low pesticide use
time, from general linear model repeated-measures ANOVA, adjusted with daily
hours working with pesticides. The results are presented in four parts: 1) number of
days lost due to overall injuries and illnesses 2) number of days lost due to
equipment related-injuries 3) number of days lost due to pesticide related-

symptoms and 4) number of days lost due to ergonomics related-illnesses.

4.2.5.1 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
NUMBER OF DAYS LOST DUE TO OVERALL INJURIES AND ILLNESSES

Effectiveness of Injury and Illness Prevention (IIP) Program on number of days
lost due to overall injuries and illnesses among rice farmers from general linear
model repeated-measures ANOVA, adjusted with daily hours working with pesticides,
in high pesticide use time and low pesticide use time showed number of days lost
were similar (Figure 4.13). The results in high pesticide use time indicated that mean
number of days lost in the intervention group (21.68 days) were higher than the
control group (20.85 days) at baseline. At follow-up, mean number of days lost had
decreased to 6.07 days in the intervention group, while they had increased to 21.18
days in the control group. After focusing on low pesticide use time, the results were
similar to high pesticide use time, mean number of days lost in the intervention
group (18.11 days) were higher than the control group (18.03 days) at baseline. At
follow-up, mean number of days lost had decreased to 8.40 days in the intervention

group, while they had increased to 19.06 days in the control group.
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The effects of IIP program on number of days lost due to overall injuries and
illnesses, expressed as magnitudes and percents of baseline mean days, both high
pesticide use time and low pesticide use (Table 4.11). At high pesticide use, the
intervention program had effected for number of days lost in intervention group at
follow-up compared to mean day at baseline (-74.82% in adjusted model, -75.58% in
unadjusted model). For low pesticide use time, the intervention program had also
effected for number of days lost in intervention group at follow-up compared to mean

day at baseline (-58.55% in adjusted model, -53.40% in unadjusted model).

At post intervention, results from general linear model repeated-measures
ANOVA showed that the intervention group had statistically different number of days
lost due to overall injuries and illnesses compared with the control group, in high

and low pesticide use time, both adjusted and unadjusted model.

TABLE 4.11 INTERVENTION EFFECTS ON NUMBER OF DAYS LOST DUE TO
OVERALL INJURIES AND ILLNESSES, EXPRESSED AS MAGNITUDES AND PERCENT OF
BASELINE MEAN DAYS

Intervention effects

Mean Unadjusted Adjusted
Number of days lost at Percent Percent
base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean

High pesticide use time

Overall injuries and 21.29 -16.09 -7558  <0.001 -15.93 -74.82  <0.001
illnesses

Low pesticide use time

Overall injuries and  18.07 -9.65 -53.40 <0.001 -10.58 -58.55  <0.001
illnesses
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4.2.5.2 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
NUMBER OF DAYS LOST DUE TO EQUIPMENT RELATED-INJURIES

Effectiveness of Injury and Illness Prevention (IIP) Program on number of days
lost due to equipment-related injuries among rice farmers from general linear model
repeated-measures ANOVA, adjusted with daily hours working with pesticides, in high
pesticide use time and low pesticide use time showed number of days lost were
similar (Figure 4.14). The results in high pesticide use time indicated that number of
days lost in the intervention group (1.97 days) were lower than the control group
(3.97 days) at baseline. At follow-up, mean number of days lost had decreased in
intervention group (0.79 day) and control group (0.79 days). After focusing on low
pesticide use time, the results were similar to high pesticide use time, mean number
of days lost due to equipment-related injuries in the intervention group (1.77 days)
were lower than the control group (3.86 days) at baseline. At follow-up, days lost
had decreased to 1.12 days in intervention group and decreased to 0.29 day in

control group.
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The effects of IIP program on number of days lost due to equipment-related
injuries, expressed as magnitudes and proportions of baseline mean days, in high
pesticide use time (Table 4.12). The intervention program had an opposite effect for
number of days lost in intervention group at follow-up compared to mean day at
baseline (74.91% in adjusted model, 80.07% in unadjusted model). For low pesticide
use time, the intervention program had also an opposite effect for number of days lost
in intervention group at follow-up compared to mean day at baseline (106.18% in
adjusted model, 110.54% in unadjusted model). At post intervention, results from
general linear model repeated-measures ANOVA (Wilks' Lambda from multivariate
test) showed that the intervention group had statistically different number of days
lost due to equipment-related injuries compared with the control group, in high and

low pesticide use time, both adjusted and unadjusted model.

TABLE 4.12 INTERVENTION EFFECTS ON NUMBER OF DAYS LOST IN DUE TO
EQUIPMENT-RELATED INJURIES, EXPRESSED AS MAGNITUDES AND PERCENT OF
BASELINE MEAN DAYS

Intervention effects

Mean Unadjusted Adjusted
Number of days lost at Percent Percent
base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean

High pesticide use time
Equipment injuries 291 2.33 80.07 0.006 2.18 7491  0.016
Low pesticide use time

Equipment injuries 2.75 3.04 110.54  <0.001 292 106.18  0.001
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4.2.5.3 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
NUMBER OF DAYS LOST DUE TO PESTICIDE RELATED-SYMPTOMS

Effectiveness of Injury and Illness Prevention (IIP) Program on number of days lost
related pesticide symptoms in organ systems (neuromuscular system, eyes system,
respiratory system, digestive system, and skin system) among rice farmers from general
linear model repeated-measures ANOVA, adjusted with daily hours working with
pesticides. In high pesticide use time (Figure 4.15) indicated that results of number of
days lost in neuromuscular system, eyes system, and respiratory system were similar.
The result showed neuromuscular system in the intervention group (2.31 days) were
higher than the control group (1.95 days) at baseline. Post-intervention, mean number of
days lost related pesticide symptoms points had decreased to 0.26 days in intervention
group and increased to 1.76 days in the control group. After focusing on eyes system,
the result showed mean number of days lost related pesticide symptoms in the
intervention group (1.78 days) were higher than the control group (1.47 days) at baseline.
At follow-up, days lost had decreased to 0.29 days in intervention group and decreased
slightly to 1.43 in control group. For respiratory system, baseline number of days lost in
the intervention group (1.35 days) were higher than the control group (1.27 days). Post-
intervention, points in the intervention group had decreased to 0.46 days and had
decreased slightly to 1.19 days in the control group. For digestive system, number of
days lost related pesticide symptoms at baseline in intervention group were lower than
control group. At follow-up, points were decreased in the intervention group and the
control group. Results relating to skin system showed mean number of days lost in
intervention group (0.52 day) were higher than control group (0.39 day). At follow-up,

day was decrease to 0.26 day, while days lost had increase to 0.91 day in control group.
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intervention status and measurement time (high pesticide use time): (A) neuromuscular
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For low pesticide use time, (Figure 4.16) indicated that results of number of
days lost in neuromuscular system and digestive system were similar. The results
showed number of days lost in the intervention group were lower than the control
group at baseline. At follow-up, mean number of days lost had decreased in
intervention group and increased in the control group. After focusing on eyes system,
the result showed mean number of days lost related pesticide symptoms in the
intervention group (0.45 day) were lower than the control group (0.64 day) at
baseline. At follow-up, days lost had decreased to 0.04 day in intervention group and
decreased slightly to 0.30 day in control group. For respiratory system, baseline
number of days lost in the intervention group (0.19 day) were higher than the control
group (0.18 day). Post-intervention, days in the intervention group had decreased to
0.05 days and had decreased slightly to 0.12 days in the control group. For skin
system, number of days lost at baseline in intervention group (1.15 days) were higher
than control group. At follow-up, days were decreased in the intervention group

(0.30 day) and the control group (1.08 days).

The effects of IIP program on number of days lost related pesticide
symptoms, expressed as magnitudes and percents of baseline mean days (Table
4.13). Results relating to high pesticide use time, the intervention program had
effectively improved number of days lost related pesticide symptoms in intervention

group at follow-up compared to mean day at baseline.
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TABLE 4.13 INTERVENTION EFFECTS ON NUMBER OF DAYS LOST RELATED
PESTICIDE SYMPTOMS , EXPRESSED AS MAGNITUDES AND PERCENT OF BASELINE

MEAN DAYS
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Intervention effects

Mean Unadjusted Adjusted
Number of days lost at Percent Percent
in organ system base  Magni of P- Magni of P-
line tude baseline value tude Dbaseline value
mean mean
High pesticide use time
Neuromuscular 2.15 -1.64 -76.28 0.001 -1.86 -86.51  <0.001
system
Eyes system 1.63 -1.24 -16.07 0.002 -1.45 -88.96 0.001
Respiratory system 1.31 -0.99 -715.57 0.001 -0.81 -61.83 0.011
Digestive system 0.82 -0.39 -47.56 0.150 -0.36 -43.90 0.209
Skin system 0.46 -0.87  -189.13  0.002 -0.78  -169.57  0.008
Low pesticide use time
Neuromuscular 0.93 -0.91 -97.85 0.016  -1.09 -117.20 0.006
system
Eyes system 1.63 -0.09 -5.52 0.722 -0.07 -4.29 0.788
Respiratory system 1.31 -0.09 -6.87 0.462 -0.08 -6.11 0.531
Digestive system 0.82 -0.52 -63.41 0.002  -0.53 -64.63 0.004
Skin system 0.46 -0.60  -130.43  0.132 -0.59 -128.26  0.167

The largest percent benefit effect of the intervention, expressed as percentage of

baseline day, was observed for skin system (-169.57% in adjusted model, -189.13% in

unadjusted model). For neuromuscular system, the intervention program had effected

decreased from baseline score -86.51% in adjusted model and -76.28% in unadjusted

model at follow-up. Eyes system, respiratory system, and digestive system were also
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had decreased from baseline score (-88.96, -61.83%, and -43.90% in adjusted model,
respectively). At post intervention, results from general linear model repeated-
measures ANOVA showed that the intervention group had statistically different
number of days lost related pesticide symptoms days compared with the control
group in neuromuscular system, eyes system, respiratory system, and skin system, both

adjusted and unadjusted model.

In low pesticide time, the intervention program had effectively improved
number of days lost related pesticide symptoms in intervention group at follow-up
compared to mean day at baseline. The largest proportional benefit effect of the
intervention, expressed as percentage of baseline day, was observed for skin system
(-128.26% in adjusted model, -130.43% in unadjusted model). For neuromuscular
system, the intervention program had effected decreased from baseline score -117.20%
in adjusted model and -97.85% in unadjusted model at follow-up. Eyes system,
respiratory system, and digestive system were also had decreased from baseline score

(-4.29, -6.11%, and -64.63% in adjusted model, respectively).

At post intervention, results from general linear model repeated-measures
ANOVA showed that the intervention group had statistically different number of days
lost related pesticide symptoms days compared with the control group in

neuromuscular system and digestive system, both adjusted and unadjusted model.
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4.2.5.4 EFFECTIVENESS OF INJURY AND ILLNESS PREVENTION (IIP) PROGRAM ON
NUMBER OF DAYS LOST DUE TO ERGONOMICS RELATED-ILLNESSES

Effectiveness of Injury and Illness Prevention (IIP) Program on number of days
lost due to ergonomics-related illnesses among rice farmers from general linear
model repeated-measures ANOVA, adjusted with daily hours working with pesticides,
both high pesticide use time and low pesticide use time showed number of days lost
were similar (Figure 4.17). The results in high pesticide use time indicated that
number of days lost in the intervention group (13.16 days) were higher than the
control group (10.71 days) at baseline. At follow-up, means number of days lost had
decreased largely in intervention group (3.87 days), while they had increased to 14.26
days in control group. In low pesticide use time, means number of days lost in the
intervention group (13.55) were higher than the control group (10.87 days) at
baseline. At follow-up, days lost had decreased largely to 6.69 days in intervention

group, while they had increased largely to 15.15 days in control group.
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Figure 4.17 Mean adjusted number of days lost due to ergonomics-related illnesses

points by intervention status and measurement time
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The effects of IIP program on number of days lost due to ergonomics-related

illnesses, expressed as magnitudes and percents of baseline mean days, both high

pesticide use time and low pesticide use (Table 4.14). At high pesticide use, the

intervention program had effected for number of days lost in intervention group at

follow-up compared to mean day at baseline (-106.99% in adjusted model, -110.57%

in unadjusted model). For low pesticide use time, the intervention program had also

effected for number of days lost in intervention group at follow-up compared to mean

day at baseline (-90.64% in adjusted model, -85.27% in unadjusted model).

At post intervention, results from general linear model repeated-measures

ANOVA showed that the intervention group had statistically different number of days

lost due to ergonomics-related illnesses compared with the control group, in high

and low pesticide use time, both adjusted and unadjusted model.

TABLE 4.14 INTERVENTION EFFECTS ON NUMBER OF DAYS LOST IN DUE TO

ERGONOMICS-RELATED ILLNESSES, EXPRESSED AS MAGNITUDES AND PERCENTS

OF BASELINE MEAN DAYS

Intervention effects

Mean Unadjusted Adjusted
Number of days lost at Percent Percent
base  Magni of P- Magni of P-
line tude baseline value tude baseline value
mean mean
High pesticide use time
Ergonomics illnesses  12.01  -13.28 -110.57 <0.001 -1285 -106.99 <0.001
Low pesticide use time
Ergonomics illnesses 1229  -10.48 -85.27  <0.001 -11.14  -90.64  <0.001
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CHAPTER 5
DISCUSSIONS AND RECOMMENDATIONS

The aims of this study were to determine the effects of Injury and Illness
Prevention (IIP) Program on health and safety by measuring risk perception, safety
behavior, potential risk, injury and illness, and number of days lost among the rice
farmers at Ongkharak district, Nakhon Nayok Province, over the period May 2012 to
February 2013. Intervention program was conducted during two weeks, consisted of
education method included group health education and individual health education
by home visit, concept of safety communication, safety inspections and health
surveillance. This chapter would show in summarize, discussion by clarifying the

reason with the previous studies.

5.1 SUMMARY OF RESEARCH FINDINGS

There were 14 variables independent variables in this study, divided into two
factors including socio-demographic factors (gender, age, marital status, education,
monthly family income, smoking cigarettes, history of health problem), and working
factors (farm size, years working in rice farming, working hours, duration of pesticide
use, daily hours working with pesticides, frequency of pesticide use per month, and
number of pesticide mixed each time). The five dependent variables including risk
perception, safety behavior, potential risk, injury and illness (equipment related-injury,
pesticide related-symptom, ergonomics related-illness), and number of days lost due

to equipment related-injury, pesticide related-symptom, ergonomics related-illness.
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The total of 117 participants completed the study, divided into 62 participants
in the intervention group and 55 participants in control group. Before intervention
program, the researcher had assessed the differences between baseline characteristics
in the intervention and control groups by independent t-test for continuous data and
chi-square test for categorical data. Daily hours working with pesticides was
significantly higher in the control group than the intervention group (p=0.013). This
was the only one characteristic that differed significantly between the groups. The
differed might be from the difference of farm size in both group. Rice farmers in
control group had more farm size than intervention group, so rice farmers in the
control group had more chance to work with pesticides, and more used pesticides
than the intervention group. Thus, daily hours working with pesticides variable was
adjusted for confounding factor.

Intervention program consisted of education method including group health
education and individual health education by home visit. In addition, concept of
safety communication, safety inspections and health surveillance were applied to
this program. The researcher combined these concepts to encourage rice farmers
discussion in their group, let them know their missing points such as they were less
concerned about their health than economics, and not aware of safety at work. In
these cases, the researcher explained more aware of safety and how they do their
work for economic benefit with quality production and healthiness.

The intervention program measured two periods, as high pesticide use time
and low pesticide use time. After four months follow-up, in high pesticide use time,
the intervention had no effectively improved risk perceptions in intervention group at

follow-up when compared with control group. However, the measured on risk
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perception in high pesticide use time, low pesticide use time, compared with just at
the completion of the intervention program showed the program had effectively
improved some risk perceptions in intervention group at follow-up compared to
mean score at baseline. This implies that the intervention program might be short-
term effected for risk perception. Consistent with the findings by Lucas and
Pabuayon (2011) studied risk perceptions, attitudes, and influential factors of rainfed
Lowland Rice Farmers, found that some farmers are willing to receive greater benefits
related rice production even if the risk of obtaining them is high. Moreover, the study
shown age and education had negative effects on the farmers’ risk perceptions.

The program was developed for changing behavior and empowering them to
be able to plan for health and safety at work. Difference in behavior was found
between rice farmers who had and who had not participated in program. The
improvement in pesticide safety behavior points among rice farmers suggests that
rice farmers who received injury and illness prevention program changed some safety
behaviors. The findings were consistent with Raksanam, Taneepanichskul, Siriwong,
and Robson (2012) which found that after intervention, the rice farmers in the study
group had significantly higher points in behaviors through agrochemical exposure, and
the in-home pesticide safety assessment. Consistent with the findings on health
promotion program for the safe use of pesticides in Thai farmers (Janhong, Lohachit,
Butraporn, & Pansuwan, 2005). The result showed this program changed farmer’s
behavior to a more appropriate use of pesticides: wore long-sleeved shirt, long pants
and always took a bath, washed their hair with soap and shampoo after spraying.

The findings of pesticide safety behavior also related to pesticide symptoms

that showed the program effected to decreased pesticide symptoms and number of
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days lost related pesticide illness. Rice farmers may be especially concerned with
health related pesticide use. They might think that pesticide symptom were serious
than other hazard expose. This is, in the intervention program they pay more
attention to receive pesticide contents than the other parts.

For another occupational safety behavior parts, working condition and
ergonomics were had increased from baseline score but not significantly improved
safety behaviors. In ergonomics part, although ergonomics becomes more important
in our everyday life, almost rice farmers were participant in this study, did not know
the meaning of ergonomics before. They understand ergonomics from our group
education teaching. Therefore, this is new thing to learn for them, they may not
concerned about this hazard exposure. Similarly, in working condition parts, they also
might think that injury and illness related to working condition were not as serious as
those related to pesticide use. They may be less concerned with hazards from
unsafe working conditions. This might be why they did not change some safety
behaviors part (Santaweesuk et al., 2014).

The intervention had effectively improved potential risk in growing rice
process especially the finding including hazard protection showed clearly the
program had decreased potential risk in rice growing. Consistent with the study done
by Stave et al. (2007), conducted an intervention method for occupational safety in
farming. The intervention approaches were encourage leader help participants
analyze the events, stimulate the participants to reflect over their own and possible
preventive measures in connection to concrete events. The results revealed that a
significant increase in safety activity of participants. One relevant study by Aksorn and

Bonaventura (2008) did not perform in agricultural sector. The concept of safety
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inspection and accident investigation were similar in the present study, which find
out what is causing the problem and solving the cause of work-related injury. The
study indicated that unsafe condition: working surface is not clean and tidy,
insufficient level of light, were improved by implemented safety program which
consisted of accident investigation, jobsite inspections, control of subcontractors and
safety incentives.

The causes of injury related equipment use were cuts from sharp equipment
and machinery. For pesticide illness, after pesticide application, dizziness, red eyes,
and excessive tearing were the high proportion of pesticide illness. In ergonomics
illness part, the top of illness were pains and muscle strains. The results similar to a
previous study investigated a model for the development of a program for health
promotion and to control occupational health hazards and accidents in agricultural
workers by Buranatrevedh et al. (2005), showed that three major occupational health
and safety problems have been found among farmers: symptoms from pesticide
exposure, musculoskeletal problems during various processes, and injuries during
various processes.

This intervention program had no effected benefit for reduce injury related
equipment. Rice farmers might think that injury related equipment were not as
serious as those related to pesticide use. They may be less concerned with this
hazards and it might accident happen. However, the intervention program had
effected to decreased pesticide symptoms, and this program had effected to
decreased ergonomics related illnesses. Similar to the studied by Johnson and

Adebayo (2011), found that training programs including education have been found
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to be effective in reducing the percentage of deaths and injuries from motorcycle
crashes.

Number of days lost due to injury and illness divided into three parts relating
to injury and illness, days lost due to the equipment use were cuts from sharp
equipment and machinery. The highest of days lost due to pesticide symptom was
neuromuscular system such as seizure, headache, and dizziness. For the ergonomics,
shoulder/arm pain, chest/trunk pain and finger pain were the highest of number of
days lost.

Cause of none of study related days lost in farming, the discuss would clarify
the finding compared with other sector. This intervention program had effected to
decreased number of days lost related injury and illness in all parts. Consistent with
the studied on effectiveness of an integrated prevention and Return-to-Work
Program, found the reduction of number of days lost consistent with the study on
preventing disability from occupational musculoskeletal injuries in healthcare workers
(Occupational Health & Safety Agency for Healthcare in British Columbia [OHSAH],

2004).

5.2 RECOMMENDATIONS

Due to risk perception play an important role to encourage rice farmers aware
of their occupational hazards. The change of risk perception among rice farmers
might be their safety behaviors. Thus, health education should continue to
contribute to rice farmer, but the health staff and village health volunteer should be
involved in this process. The improvement in safety behavior points among rice

farmers suggests that rice farmers who received the injury and illness prevention
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program positively changed in pesticide safety behaviors. For the other parts,
intervention program should informed and identifying the magnitude of the injuries
related other hazard parts such as equipment, ergonomics, also the sources of the
injuries, and whether special processes are at more risk to rice farmer. In addition,
The intervention in ergonomics parts should be done together with improve working
condition due to most of illness caused from working condition. The number of days
lost due to ergonomics illness was highest when comparing to the other parts. Thus,
intervention program should added the concept for prevention and treatment illness
for example the techniques for the treatment of pain, set a daily exercise practice to
relieve back pain etc. In addition, pain may not just only caused by lifting a heavy
object in an awkward way, age can also play key roles. This study the mean age of
rice farmer was 50.9 years. The illness and number of days lost due to ergonomics
may cause from the age. Therefore, to develop program should be consider the best
suit for work posture and individual factor.

The policies from government to improve rice farmers’ ability to manage risks
in rice growing should be considered. It is necessary to set up health surveillance
system to help minimize the effect of production risk on a farmer’s welfare.

Future studies should maximize connection with local health services, to
employ complete, accurate records of work-related accidents, injuries, and illnesses.
Findings from such studies can be used to develop improved intervention programs

to promote occupational health and safety.

5.3 LIMITATION
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This study was done among rice farmers in agricultural sector. The findings
can be generalized reasonably to rice farmers who have similar characteristics,
especially in the central region of Thailand.

The researcher did not directly observe safety behavior of rice farmers. The
information was collected through face-to-face interview questionnaire. Therefore, to
evaluate safety behavior may not portray actual behaviors of participants. Moreover,
this study assessed injury and illness and number of days lost by interviewing. The
questions were answered based on the memory of participants. Data were not
available to validate doctor visits. However, the data was supported by self-report
and health staff records to make it more reliable. Another limitation is that the
researcher determined the effects of intervention program by measuring and
comparing changes in mean points or prevalence only one time in four-month

period. Thus, the results might be different if the follow-up time were to be longer.
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Appendix A

The questionnaire for Rice Farmers in Ongkharak District,

Nakhon Nayok Province, Thailand

Notices: This questionnaire is divided into 5 parts.

Part 1: General information
Part 2: Risk perception
Part 3: Safety behavior
Part 4: Enabling factors

Part 5: Work-related injury and illness and number of day lost

Information from rice farmers is confidential and does not affect work in any
way. Because there is no disclosure of individual information, but will only provide

information as a whole.

f
| R T 21 11 1) ol ) 2

AV 11 F: U [ AdAress...ccoevuiiiieiniiiieiniiiieiiierasniiesacnsees

L

INTEIVIEWET NAIME aaeeeeeeeeeeeeteeceeeceteecessereesssseeeessaesesssssessssssesesanes

Date Of INtEIVIEW..coueieeieeeecreeeeeeecreeeereee et cneesssesseesesssesnes
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Part 1: General information
Instruction: Please check v into [ ] orwrite down the blank
1. Gender [ ] Male [ ] Female
2
3. Marital status [ ] Single [ 1 Married [ ] Widowed/Divorced/ Separated
q

. Education level

[ ] Never attended school [ ] Primary school [ ] Secondary school

[ ] High school [ ] Bachelor degree [ ] Other
5. Monthly family income.........ccccccevinnnne.. baht
6. How long have you been a rice farmer?......c.cccoeevvviveenn. years

7. Have you ever made a different occupation before rice farmer?

[ 1 Yes (please specify occupation) .........cccccceeeeeueneee. How long? .............. years
[ 1 No

8. How long do you work per day?.......ccccevvirinierreniennnnn. hours

9. How many area of rice farm? .......cccocoioeevvevnncenn. rais

10. At present, do you smoke?

[ ] Yes How long have you smoked? .................. years
How many cigarettes per day.......ccccc.... Cigarettes/day
[ ] Ever At present, stop smoking ........ years
[ 1 No
11. Has a doctor or other health professional ever told you that you had any of the
following:
Condition No | Yes Condition No | Yes
1. Rheumatoid arthritis 9. Diabetes
2. Heart disease 10. Thyroid disease

) 11. Chronic kidney disease,
3. Hypertension _ o ,
including infections

4. Chronic bronchitis 12. liver disease

13. Head injury requiring
5. Emphysema : .
medical attention

6. Tuberculosis 14. Pesticide poisoning

7. Asthma 15. Myositis

8. Pneumonia




Part 2: Risk perception
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Instruction: This part comprise of 37 questions to be answered of 1 (low risk) to 10 (high risk).

How much of a health risk to rice farmer while working? (check v into the table)

Risk level
No > Hi
No. Risk of environmental hazard isk Low High
ris
0|12 4156 9110
Section 1: Equipment use
1 Jump .of the tractor before complete ol1]2 als e 9 | 10
standstill
Stand in front of the tractor, the rear wheel
2 o _ 0|12 4156 9110
when the engine’s running
3 | Removing guard from a machine 012 4156 9110
4 | Not check an electric plug before work 012 4156 9110
5 | Not reporting a machine malfunction 012 4156 9110
¢ | Never maintain machines ol112 alsle 9 | 10
Not check sh i i full
; ot chec . sharp equipment carefully ol1l2 als e 9 | 10
before working
8 | Not wearing gloves when handling sharp objects | 0 | 1 | 2 4a15|6 9110
Work with electrical equipment when
9 . 01112 41516 9110
hands or clothing are wet
Keep the sharp equipment in the same
10 P et 01112 41516 9110
place of other equipment
Section 2: Pesticide use
11 | Mixing pesticide more than one kind 012 41516 9110
12 | After mixing pesticides, you not keep in its
01112 41516 9110
original package
13 | Spraying pesticides under windy conditions | 0 | 1 | 2 41516 9110
14 | Smoking together with mixing or sprayin
o 818 : prayins 01112 41516 9110
pesticide
15 | Not wearing mask while spraying pesticide 0112 415]6 9110
16 | Not taking a bath immediately after using
01112 41516 9110
pesticide
17 | Not changing clothes after coming home 0112 415]6 9110
18 | After spraying pesticide, you ate without
. prayins p / 01112 41516 9110
washing hands
19 | Mixing work clothes with other clothes 01112 415]6 9110




Part 2: Risk perception (continued)
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Risk level
No » Hi
No. Risk of environmental hazard isk Low High
ris
0(1|2|3(4|5|6|7|8|9]10
Section 3: Ergonomic hazard
20 | Handling bulky or difficult-to-grasp objects O|1|2(3|4|5]6|7|8|9]10
Handling above the shoulders or below the
21 O|1{2(3|4|5[6|7]8]|9]10
knees
Equipment design promotes non- neutral
22 O|1{2(3|4|5|6|7]8]|9]10
postures
23 | Sudden, jerky movements during handling 01|12 (3|4|5]6|7|8|9]10
One-handed lifting a heavy object
24 01123 |4|5[6|7]8]9]10
25 | Long-distance carrying (carts not available) O|1|2(3|4|5]6|7|8|9]10
26 | Working in awkward or cramped positions O|1|12(3|4|5]6|7|8|9]10
Working in the same position for long
27 O11{2(3|4|5[6|7]8]9]10
periods
28 | Working similar motions every fewseconds |0 (1|2 |3 |4 |56 |7 |8|9] 10
29 | Bending or twisting back in an awkward way 0123|4567 ]8|9]|10
Section 4: Working condition
30 | Farm animals bites, kicks, or crushing O|1(2(3|4|5]6|7|8]|9]10
31 | Work during periods of extremely hotweather [0 | 1 |2 |3 |4 |5 |6 |7 |8]9| 10
32 | Working in wet condition Oj1|12(3|4|5]6|7|8|9]10
33 | Exposures to dusts in the working process O(1(23(4]|5]6|7]8|9]10
34 | Exposure to chemical such as pesticide O11{2(3|4|5|6|7]8]|9]10
35 | Many things laying about on the floor 0123|4567 ]8|9]|10
36 | Height differences and holes on transport
O11{2(3|4|5[6|7]8]9]10
routes




Instruction: This part comprise of 36 questions. Please check v into [

rice farmer’s practice. You have to choose only one answer by meaning as follows:

Part 3: Safety behavior
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] to match

Always means rice farmer performs the safety activity every time or 7-10 times of working

Sometimes means rice farmer performs the safety activity 4-6 times from 10 times of

working

Rarely means rice farmer performs the safety activity 1-3 times from 10 times of working

Never means rice farmer never performs the safety activity of working

Frequency of practices

No. Activities
Always | SOM€ | Rarely | Never
times
Section 1: Equipment use
1 | You check if no-one is standing in the way before
start driving
2| You decide how heavy you load a tractor
3 | vou jump off a tractor before complete standstill
4 | You read the manual before you use a new
machine
5 You remove guard from a machine
6 | You check an electric plug both before and after
work
7 | You not check sharp equipment carefully before
working
8 | You maintain equipment
9 | You wear gloves when handling sharp objects
10 | You keep the sharp equipment in the same place

of other equipment




Part 3: Safety behavior (continued)
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Frequency of practices

No. Activities Some
Always Rarely | Never
times
Section 2: Pesticide use
11 | You read the instructions before you start working
with pesticides
12" You stand over the wind while spraying pesticide
13 | vou spray pesticides under windy conditions
141 you smoke while working with pesticide
15 | You drink water and eat food when working with
pesticide
16 | You wear the gloves while mixing or touching
pesticide
171 You wear short pants when applying pesticide
18 | When you see the conditions that may be
dangerous.
You stop working to fix it immediately
19| You wash hand carefully after using pesticides
20 | You clean all tools thoroughly after using
pesticide
21 | You stored residual pesticides in the same place
of other implement
22 | You keep pesticides away from food and

beverages




Part 3: Safety behavior (continued)
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Frequency of practices

No. Activities
Always Some Rarely | Never
times
Section 3: Ergonomic hazard

You choose work methods to alternate standing

23 | and sitting and to avoid bending and squatting
postures as much as possible

o You provide containers or baskets of appropriates
sizes to carry materials and farm products.

. Use roller conveyors or other mechanical ways
for moving or lifting heavy materials or product

26 You carry heavy weight a long distance without
support equipment

27 | You maintain tools to keep them in good condition

28 | You use missing or mulfuntional tools for working

29 | You work in awkward positions for long periods

Section 4: Working condition

30 Work area maintained safely (ie. walk-ways clear,
materials and tools organized)

a1 If you have any doubts about how to do anything
properly, stop and ask for help

32 | You keep pesticides, and spraying devices in a
safe and designated place.

33 | You do not improve the holes on transport
routes

34 | You put the things on the transport routes

35 | You aware of animals, insects or worms that may
harm human

36 | You avoid continuous exposure to excessive heat




Section 1: Equipment use

Instruction: Please check v into the table

Part 4: Enabling factors
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During the past 2 months, how often the equipment that the rice farmer use for working?

You have to choose only one answer by meaning as follows:

Always means rice farmer use the equipment in rice farming every time or 7-10 times of working

Sometimes means rice farmer use the equipment in rice farming 4-6 times from 10 times

of working

Rarely means rice farmer use the equipment in rice farming 1-3 times from 10 times of working

Never means rice farmer never use the equipment in rice farming

No. Equipments Always | Sometimes | Rarely Never
1 | Watering can

2 | Axe

3 | Cutlass

4 | Hand plough

5 | Hand hoe

6 | Sickle

7 | Spade/shovel

8 | Rake

9 | Wheelbarrow

10 | Hand knife

11 | Rice thresher

12 | Animal drawn cart
13 | Power tiller

14 | Tractor




Section 2: Pesticide use

Instruction: Please write down the blank

1. How many year (s) do you apply pesticide on your farm?.........cccecevereneen. year (s)
2. How long do you work with pesticide per day?........ccccooevvveencnnnns hours

3. How many times you use pesticide per months?...........cccccceveuuee. times/month

4. How many kind (s) of pesticide do you mixed for using?................. kind (s)

Section 3: Ergonomic hazards

Instruction: Please check v into the table

In past 2 months, how often the rice farmer exposure ergonomics hazards at work?

You have to choose only one answer by meaning as follows:

Always means rice farmer expose to the hazard at work every time or 7-10 times of working

157

Sometimes means rice farmer expose to the hazard at work 4-6 times from 10 times of working

Rarely means rice farmer expose to the hazard 1-3 times from 10 times of working

Never means rice farmer never expose to the hazard at work

No. List Always | Some

times

Rarely

Never

1 | Carrying or moving heavy materials

2 | Lifting, pushing and pulling materials
and equipment

Chopping trees or wood with axe or cutlass

Repetitive motion in a few seconds

Working in awkward or cramped positions

Bending or twisting back in an awkward way

Working overhead

3
a
5
6 | Working in the same position for long periods
7
8
9

Working when injured or hurt

10 | Insufficient breaks or rest during the work day
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Part 5: Work-related injury and illness and number of day lost

Instruction: This part the interviewer write down the number of day lost from work-
related injury and illness (if rice farmer has had injury more than one time, select the

time that highest of number of day lost).

1) Number of day that the rice farmer stop working for treat health problems
2) Number of day that the rice farmer continue working even though a part or

some parts of body still hurt until they return back to normal.

Section 1: Work-related injury and illness in equipment use

Instruction:

Using the number of key (1-11) given below, indicate all the possible injury (ies) that
happen to rice farmer during the past 2 months when they work with each of the
following equipment or structures. Then, write down number of day lost in the table.

If the rice farmer has had injury more than 1 time, select the time that cause the

highest severity.
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KEY
1. Cuts 7. Hits & blows
2. Puncture wounds 8. Pressure wounds
3. Bruises 9. Crushing
4. Sprains & fractures 10. Slips & falls
5. Muscle strains & pains 11. Swellings & inflammations
6. Scalds & burns
Possible injuries Number of day
lost
No Times Stop Continue
Equipment
incident The time | working | working

1{2[3|4]|5]6|of highest| (day) (day)

severity

1 | Watering can
2 | Axe
3 | Cutlass
4 | Hand plough
5 | Hand hoe
6 | Sickle
7 | Spade/shovel
8 | Rake
9 | Wheelbarrow
10 | Hand knife
11 | Rice thresher
12 | Animal drawn

cart
13 | Power tiller
14 | Tractor




Section 2: Work-related injury and illness in pesticide use
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Instruction: Please check ¥ into the table and write down number of day lost

Did you experience symptoms and illnesses as indicated below?

Ever during Everin Everin Ever in
or  within last 2 Last last Number of day lost
Symptoms and 24 hours of |  months? months? week
using stop continue
inesses pesticide? fyes yes working | working
Yes No | Yes No | Yes | No | Yes | No
1. Dizziness
2. Headache

3. Twitching eyelids

4. Blurred vision

5. Insomnia

6. Staggering gait

7. Seizure

8. Burning-Stinging-
ltchy eyes

9. Red eyes

10. Excessive tearing

11. Burning nose

12. Nose bleed

13. Runny nose

14. Dry throat

15. Sore throat

16. Cough

17. Chest
(tightness burning)

pain




Section 2: Work-related injury and illness in pesticide use (continued)
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Symptoms and

illnesses

Ever during

or
24

of

within

hours

using

pesticide?

Ever in
last 2

months?

Ever in

Last

months?

If yes

If yes

Ever in

last

week

Number of day lost

stop

working

continue

working

Yes

No

Yes

No

Yes

No

Yes

No

18.

Wheezing

19.

Shaky heart

20.

Exhausted

21

. Sweating

22.

Muscle weakness

23.

Tremor

24,

Muscle cramps

25.

Excessive salivation

26.

Nausea

27.

Diarrhea

28.

Stomach cramps

29.

Skin rash

30.

ltchy skin

31.

Numbness

32.Malformed-
discolored-loss of nails
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Section 3: Work-related injury and illness in ergconomic hazards

Instruction: Please check ¥ into the table and write down number of day lost

During the past 2 months have you suffered from the following lists:

You have to choose only one answer by meaning as follows:

Always means rice farmer suffer from the hazard at work every time or 7-10 times of working

Sometimes means rice farmer suffer from the hazard at work 4-6 times from 10
times of working
Rarely means rice farmer suffer from the hazard 1-3 times from 10 times of working

Never means rice farmer not suffer from the hazard at work

Number of day lost

Some
Symptoms and illnesses Always ) Rarely | Never stop continue
imes

pd
°

working | working

Neck pain

Shoulder/arm pain

Chest/trunk pain

Hand/wrist pain

Finger pain

Back pain

Leg/knee/hip pain

o | N[N [P~ VN (-

Foot pain

Tingling numbness or burning

sensations of legs

10 Tingling numbness or burning
sensations of arms




Risk Analysis of Working Condition Form of Rice-Growing Process (for researcher)

Working
Process

Before intervention

After intervention

Hazards

Hazards

Protection

Risk Assessment

Likelihood Severity

1123|4112 |3| 4

Degree
of
Risk

Hazards

Protection

Risk Assessment

Likelihood

Severity

Degree
of
Risk

2131|1412

3

1)  Land-preparing

process

2) Seed-soaking and
scattering/
fertilizer -applying

process

3)  Pesticides -
mixing and spraying

process

4) Sowing fertilizer

5) Rice harvesting

process
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Appendix B

Questionnaire (Thai version)
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For village health volunteer

DL 1L ]

Appendix C

Safety inspection checklist

Safety inspection form for village health volunteer to inspect safety at work among

rice farmers at Ongkharak District, Nakhon Nayok Province

RICE fAarMEIS ID....uiiiecieiciieieee e
Safety INSPECLOr’S NAME ..o e
Date........... [ovoiid Time....coe.e. - s

Instruction: Safety inspection form divide into 4 parts

1) Equipment safety (5 questions, 1-5)

2) Pesticide use (6 questions, 6-11)

3) Work organization (12 questions, 12-23)

4) Working condition and control (7 questions, 24-30)

Part 1: EQuipment safety

1. Use multi-level shelves or racks near the work area
for storing materials, tools or products.

Do you propose action ?
[] No Yes Priority

2. Provide a home for each tool.
Do you propose action ?

D No Yes Priority

3. Always maintain machines properly

Do you propose action ?




D No Yes D Priority

. Attach proper guards to dangerous

moving parts of machines.

Do you propose action ?
D No Yes Priority

. Make the emergency controls clearly visible
and attach local language labels to the controls

or switches.

Do you propose action ?
D No Yes Priority

183

a

Part 2: Pesticide use and control

. Select safer pesticides and use the
minimum amount.

Do you propose action ?

D No Yes Priority

. Use proper protective devices such
as clothes, sloves, boots, shoes, hats,
helmets to protect from injuries or
contact with hazardous substances.

Do you propose action ?
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D No Yes D Priority

8. Put labels on pesticides and agrochemicals.

Do you propose action ?
D No Yes Priority

9. Keep pesticides, agro-chemicals
and spraying devices in a safe and

designated place.

Do you propose action ?
D No Yes D Priority

10. Establish safe methods to treat
bottles and cans of used pesticides

and chemicals.

Do you propose action ?
D No Yes D Priority

11. Collect safety and health
information such as the safe use of

agro-chemicals and disseminate the

information to the community.

Do you propose action ?

D No Yes Priority
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12. Keep passageways clear and in
good condition for the movement of

people and materials.

Do you propose action ?
D No Yes D Priority

13. Eliminate sudden height differences

and holes on transport routes.

Do you propose action ?
D No Yes D Priority

N

\

\

U

14. Construct wide enough and stable

bridges over canals or over ditches at

the edge of field or road.

Do you propose action ?
D No Yes D Priority




15.

16.

17.

18.

Provide containers or baskets of
appropriates sizes and with good grips

to carry materials and farm products.

Do you propose action ?
D No Yes D Priority

Use carts, hand trucks, vehicles,
boats or animals to carry heavy

materials.

Do you propose action ?
D No Yes Priority

Attach large enough wheels to carts
and hand trucks to work effectively on

field routes.

Do you propose action ?
D No Yes D Priority

Use roller conveyors or other

mechanical means for moving or
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19.

20.

21.

lifting heavy materials.

Do you propose action ?

D No Yes Priority

Adjust the work height so that work
is done at elbow level or slightly lower

than elbow level.

Do you propose action ?

D No Yes Priority

Provide stable chairs or benches

with sturdy backrests.

Do you propose action ?
D No Yes D Priority

Choose work methods to alternate
standing and sitting and to avoid
bending and squatting postures as

much as possible.

Do you propose action ?
D No Yes Priority
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22. Choose tools that can be operated

23.

24.

25.

with minimum force.

Do you propose action ?
D No Yes D Priority

Put frequently used tools, switches

and materials within easy reach of farmers.

Do you propose action ?
D No Yes D Priority

Part 4: Working condition and control

Be aware of animals, insects or worms

that may harm farmers.

Do you propose action ?
D No Yes Priority

Keep children safe to prevent them

from having accidents or diseases.

Do you propose action ?
D No Yes D Priority
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26. Organize a better work layout to

reduce the distance for carrying materials.

Do you propose action ?
D No Yes D Priority

27. Avoid continuous exposure to

28.

29.

excessive heat.

Do you propose action ?
D No Yes Priority

Provide adequate supply of drinking water
and refreshment at the farm.

Do you propose action ?
D No Yes D Priority

Insert frequent short breaks.

Do you propose action ?

189
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D No D Yes D Priority
Remarks: ...,
30. Provide first aid equipment. lll
éuqﬂ"lg@
Do you propose action ? yazi™
D No Yes Priority
ReMarks:.....ccooiernenecinicees
....................................................... |

Appendix D

Safety inspection form (Thai version)
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For health staff

APPENDIX E: Medical treatment form

NANMNE OF 10 TAIMNIET ettt e e e e e e et et et et et eneeeeeaeee

Sex: [ ] Male [ ] Female

HOMNE PRiONE: ettt ettt ettt et e et ee e eeeeeee e e ee e

Injury/Ilness

Date of Incident................. Time of Incident: ....... AM_PM Describe what you were doing:



PartS Of DOAY ...t

Please describe type of incident):

Severity level

[ ] Minor [ 1 Major [ ] Severe

APPENDIX F: Medical treatment form (Thai version)
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we [ ] w8 [ 1 wes
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For village health volunteer

APPENDIX G: Incident investigation form

Name

Phone Number

Date of Incident

Time of Incident

Location of Incident

Severity level [ 1 Minor [ 1 Major [ 1 Severe

Event description Picture
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Corrective action:

Due date

Preventive action
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