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CHAPTER 1  

INTRODUCTION 

1.1 Background and Rational 

Bangkok is the capital city which known in Thai as Krung ThepMahaNakhon. 

Bangkok has the highest population in Thailand. There is a population over six million 

or 12.6 percent of the Thailand’s population. Nowadays, Bangkok has an expansion of 

industry and the tourism because there are many attractions and landmarks as the center 

of communication in Thailand that is the location of many county-level government 

agencies and many public agencies for public schools, universities, and hospitals. 

Moreover, there are many routes of road that through the north, south, east and west 

routes of Thailand. There were 9,018,594 registered vehicles with Bangkok 

Metropolitan Administration in 2015.  

 

Regarding all of the above reasons, it can commonly accept that Bangkok has 

high the number of vehicles in the area which causing air pollution, especially in rush 

hour. Therefore, the roads in Bangkok have filled with several of pollutants and air 

pollution is caused by road vehicles that the transportation of vehicles makes the dust 

on the road more blown becoming suspended particles in the air (PM2.5 and PM10). At 

the same time, Bangkok has crowded with traffic on the road causing traffic problems. 

The incomplete combustion of vehicle leads to the amount of toxins and toxic gas 

concentrations in the atmosphere such as lead, carbon monoxide (CO), ozone gas (O3), 

oxides of nitrogen (NOX) and sulphur dioxide (SOX). The amount and composition of 

the dust on the road also depends on the type and locations of the street as well as the 

cleaning such as a macadamized road have less the suspended particles in the air than 

the concrete roads (Pollution control department, 2013). 

 

The Bangkok management policy has presently built the various new routes in 

order to solve the traffic jam in Bangkok and has the annual plan to improve the existed 

roads. From this management policy, it can cause more pollutants in the ambient. Thus, 
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these conditions are sources of air pollution such as dust, soot, smoke, toxic gases, 

hydrocarbons, etc., and presently the dust also result from building construction, the 

burning grass in the open area that occurs almost 3,000 times per year.(Pollution control 

department, 2013) 

 

From the total dust monitoring in Bangkok, it found that in 2013 there were 50 

areas that had a number of total dust average in 24 hour values between 0.04 –0.25 

mg./m3, had the dust which particle size less than 10 µg (PM10) valve between 5 - 303 

mg./m3 and had the dust which particle size less than 2.5 µg (PM2.5) valve between 9 - 

112mg./m3. Consequently, there were the report from pollution control department 

mentioned that 18 routes had PM10 concentration exceeding standard level while 9 

routes had total dust concentration and 1 route had PM2.5 concentration exceeding 

standard level. The suspended particles have enormous impact on human in several 

aspects as a black smoke from the incomplete combustion of a motorcycle engine can 

cause allergies that reduced resistance to disease, headache, blurred vision, nausea, 

vomiting, and fatigue.  

 

From these effects, it demonstrates that the people who worked in the high risk 

area especially the traffic policeman may have health effect from air pollution. Traffic 

policemen have a high risk to exposure suspended particles because they responsible 

for overseeing the state's security and orderliness of traffic as well as have the duty on 

the road regularly. Darasawat (1996) said that traffic policemen worked 8 hours per day 

and 5 days per week that led to health hazard. Moreover, some traffic policemen worked 

more than 10 - 14 hours per day and 46% of traffic policemen worked 7 days per week 

that could face with suspended particles while working on the road in the rush hour 

traffic congestion. 

 

There were several research studies on the traffic police as the association 

between the work of traffic police with the heavy traffic in Bangkok and the incidence 

of respiratory disease. Aekplakorn et al (1991) studied the relationship between traffic 

police who worked with heavy traffic in Bangkok and the occurrence of respiratory 

diseases compared to the suburban police. The results of this study showed that the 
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traffic police in Bangkok had 4.4 times higher risk of respiratory symptoms and 

bronchitis than the suburban police. In additions, from classification of working illness 

incidence (exposure-response relationship) found that traffic policeman who worked 3-

14 years had 3.4 times higher risk of bronchitis and who worked 15-29 years had 6 

times higher risk. The pulmonary function tests were found that Bangkok traffic 

policeman had the full force of exhalation volume of 25%-35% (FEF 25-75%) was 

significantly lower than the suburban police which indicated that the traffic police had 

lower respiratory tract pathology (small airways disease).  

 

From the problems mentioned above, air pollution in Bangkok is mainly caused 

by emissions from vehicles that make people gets respiratory symptoms and diseases 

particularly traffic policeman. Therefore, the problem of air pollution in Bangkok is an 

urgent issue. Monitoring air quality in areas with heavy traffic, surveillance of diseases 

caused by air pollution such as air-flow ventilation and measures to tackle traffic jams 

are very important.  

 

As the result, the researcher was interested in knowledge and perception toward 

self-prevention of traffic policemen in Bangkok which has the most traffic congestions. 

Nevertheless, few studies have examined the knowledge and perception toward self-

prevention of traffic policemen principally in Bangkok, which are presently confront 

air pollution situation. Consequently, this study are employed a cross-sectional 

questionnaire survey dealing with knowledge and perception toward self-prevention of 

traffic policemen Bangkok, Thailand. 

 

1.2 Research questions 

 What are the level of knowledge and perception toward self-prevention of traffic 

policemen in Bangkok? 

 Is there any association between socio demographic factors and self-prevention 

of traffic policemen in Bangkok? 

 Is there any association between knowledge and perception towards self-

prevention of traffic policemen in Bangkok? 
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 Is there any association between knowledge and self-prevention of traffic 

policemen in Bangkok? 

 Is there any association between perception and self-prevention of traffic 

policemen in Bangkok? 

1.3 Research Hypothesis 

 There is association between socio demographic factors and self-prevention of 

traffic policemen in Bangkok. 

 There is association between knowledge and perception towards self-prevention 

of traffic policemen in Bangkok. 

 There is association between knowledge and self-prevention of traffic 

policemen in Bangkok.  

 There is association between perception and self-prevention of traffic 

policemen in Bangkok. 

1.4 Research objectives  

 To assess level of knowledge, perception and self-prevention associate with the 

working area in traffic policemen. 

 To explore the association between socio demographic factors and self-

prevention of traffic policemen in Bangkok. 

 To explore the association between knowledge and perception towards self-

prevention of traffic policemen in Bangkok. 

 To provide recommendations to improve the behavior of self-prevention from 

air pollution in traffic policemen. 
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1.5 Variables in the study 

 

 1.5.1 Independent variables 

 

 Socio-demographic factors: Age, Gender, Education level, Income, 

Work position , Duration of working as traffic policeman and Respiratory 

symptom  and disease 

 

 Knowledge: Air pollution and the know how to prevent themselves from 

air pollution 

 

 Perception: Risk of diseases caused by air pollution, the adverse health 

effect resulting from air pollution, benefit to prevention  from air pollution 

and barriers to prevention  from air pollution 

 

1.5.2 Dependent variables 

 

 Self-Prevention: Personal protective equipment (PPE), personal hygiene 

and preventive behavior 
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1.6 Conceptual framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent variables 

 

Independent variables 

 

Individual Factors Socio-demographic factors: 

 Age/ Gender 

 Marital status 

 Education level 

 Income 

 Work position 

 Duration of working as 

traffic policeman 

 Respiratory symptom  and 

disease 

 Smoking 

 

Knowledge: 

 Air pollution 

 Health effect 

 Air pollution Prevention 

Self-prevention: 

 Personal protective 

equipment (PPE) 

 Personal hygiene 

 Preventive behaviors 

Perception: 

 Air pollution 

 Adverse health effect 

resulting from air pollution 

 Prevention from air 

pollution 
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1.7 Operational Definitions 

 

 This research study focuses on assessment of knowledge and perception of 

adverse health risks associated with self-prevention from air pollution in traffic 

policemen in Bangkok, Thailand. Traffic policemen are capable to expose the air 

pollution while working on the road. In the independent variable in this research as 

following.  

 

Socio-demographic factors are a population expressed statistically that defined 

by its sociological and demographic characteristics. This study focus on age, gender, 

marital status, education level, income, work position, duration of working as traffic 

policeman, respiratory symptom and disease and smoking which related to personal 

factor and environment around target group can have the enormous impact on the 

knowledge and perception toward self-prevention from air pollution in traffic 

policemen.  

 

  Knowledge means the basic elements that the policemen can learn from 

experience or training enable them to express their own self-prevention. Knowledge in 

this study mean air pollution in terms of particulate matter and the know how to prevent 

themselves from air pollution. 

 

Perception in this research relate to individual opinion, attitude, thought and 

belief including risk of diseases caused by air pollution, the adverse health effect 

resulting from air pollution, benefit to prevention  from air pollution and barriers to 

prevention  from air pollution 

 

The dependent variables in this research only concentrate on the self-prevention 

from air pollution. Self-prevention means individual target group express their 

behaviors in order to air pollution prevention which concentrates personal protective 

equipment, personal hygiene and preventive behaviors. 
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1.8 Study area 

 

Figure 1 The study area location at Jatujak, PomPrapSattruPhai, DinDaengand 

Rat Burana district in Bangkok 

(Pollution control department, 2012-2013). 

 

Table 1 The study area 

 

NO. District Detail 

8 PomPrapSattruPhai The area that has PM10 highly exceeded the 

standard in 2012. 

24 Rat Burana The area that has not exceeded the standard in 

2012-2013 

26 Din Daeng The area that has PM2.5 highly exceeded the 

standard in 2012-2013 

30 Jatujak The area that has PM10 highly exceeded the 

standard in 2013 

Bangkok  
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CHAPTER 2 

LITERATURE REVIEW 

 In this chapter, the information of knowledge, perception and self-prevention 

and related factors has been reviewed to introduce the viewpoint about the status of 

using personal protective equipment in traffic policemen. A variety of previous studied 

concentrated on five main aspects as follows 

1. Air pollution 

2. Pollutant effect. 

3. Socio-demographic factors 

4. Knowledge, perception, and self-prevention 

5. Respirator 

 

2.1 Air pollution 

 

 2.1.1 Air 

 

Air is the most valuable resource. It is necessary for our body to live because it 

provide human with oxygen. Adults usually breathe in about 10-20 cubic meters of air 

per day. Besides, children breathe nearly twice that amount because they are during 

growth. Air consists of 78.09 percent by volume of Nitrogen, 20.94 by volume of 

Oxygen and the remaining 0.97 percent of carbon dioxide, argon and other gases. 

 

2.1.2 Air pollution 

 

Air pollution is the condition of the outdoor atmosphere impurities such as dust, 

gas, various aerosol, smell, smoke, etc. in terms of their quantity and period that is 

enough to cause harm to human, living organisms such as food crops, built environment 

or the natural. Air Pollution System contains 3 parts of the relationship between the 
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sources of air pollutants (Emission Sources), the atmosphere and receptor which have 

been affected from air pollution as Figure 2.  

 

 

Figure 2 Air pollution System 

 

2.1.3 Sources of air pollutants 

 

Sources of air pollution are generally divided into two sources as follows. 

 

1. Natural Sources. A source of air pollutants is caused by natural processes. 

There is not human involvement at all, such as volcanic eruptions, forest fires, seas and 

oceans as a source of salt spray. 

 

2. Man-Made Sources. It is a source which caused by human actions in terms of 

mobile sources including cars, boats, motor, and stationary sources that represents the 

unmoving origin such as industrial air pollutants which result from the use of fuels and 

processes. Moreover, it also result from the area sources that cannot be exactly origin 

such as open burning, food grilling and wind-blown sand dust. 

 

2.1.4 Types of air pollutants 

 

Air pollutants can be divided into two categories. 
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1. Gases Pollutants 

 

Gas pollutant is toxic in the form of gases and vapors. This pollutant is based 

on type of industrial production and vehicles such as Sulfur compound, CO, Nitrogen 

compounds, Organic compounds, Halogen compounds, H2S, steam and odors. 

 

2. Particulate Matter 

 

It is a solid or liquid particle under normal temperature and pressure. The 

particle size has different sizes depending on the size and source emission. The sizes 

have generally range from 0.01 to 1000 microns. However, the particle which is 

typically smaller than 10 micron can cause health problems and enter into the 

respiratory system especially particles smaller than 10 microns. The particles less than 

10 microns is called particulate (Suspended particulate matter) PM10, generally known 

as dust. Particulate pollutants can be divided into the following types. 

 

Table 2 Type of particulate Matter 

 

No. 
Type of 

particulate Matter 
Description 

1 Grit Airborne solid particles have diameter range more than 

500 microns. 

2 Dust Airborne solid particles ranging in diameter between 

0.25-500 micron which may be organic or inorganic. 

3 Mist A particulate matter results from the condensation of 

vapor or gas or small droplets of water suspended in 

air. When there is high concentration of the aerosol 

until reduce the ability to see, it is called the fog. 

4 Smoke Solid particles of carbon combines with liquid 

particles from incomplete combustion, typically has a 

diameter less than 2.0 microns. 
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No. 
Type of 

particulate Matter 
Description 

5 Fume A solid is caused by condensation of steam from the 

chemical reaction which is less than 1 micron. 

6 Aerosol A particulate matter of solid or liquid suspended in the 

atmosphere that is less than 1.0 micron. 

7 Smog A particulate matter originates from the combination 

of smoke and fog 

8 Ash Airborne solid particles come from the combustion of 

fuel incomplete combustion which is smaller than 0.1 

microns. 

 

2.1.5 The traffic-related air pollution 

Air pollution is one of the majority problems in the metropolis especially 

Bangkok. The traffic-related air pollution results from several issues as 

 

1. Combustion of vehicle emission and the gasoline usage which cause gas 

such as sulfur dioxide, nitrogen dioxide, metal oxides, carbon monoxide and 

ash. 

 

2. Dispersed dust and particles which came from the activities of construction 

and transport materials and goods. 

 

As for the health effect, the air pollution has adverse enormous impact on health 

and sanitation whether the odor, nuisance and health effect on the respiratory system 

and cardiopulmonary system. Therefore, monitored pollution in the atmosphere is one 

of the most important missions governed by the air quality monitoring constantly. The 

air pollution is measured in terms of as particle size less than 10 µg (PM10), particle 

size less than 2.5µg (PM2.5), lead, carbon dioxide, carbon monoxide, hydrocarbons, 

oxides of nitrogen and sulphur dioxide. 
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2.1.6Ambient Air Quality Standards 

In Thailand, there are two ambient air quality standard as Thai ambient air 

quality standards and International Ambient Air Quality Standards (EPA). Thai 

ambient air quality standard was determined by National Environmental Board issued 

under the Enhancement and Conservation of National Environmental Quality to control 

the environmental quality. The details of these standards, it has set the standards for 

Carbon Monoxide, Nitrogen Oxides, Sulfur Dioxide, Ozone, Lead and dust, according 

to time and average value is defined as Table 2.  

 

The Clean Air Act of The United States of America requires Environmental 

Protection Agency (EPA) establish National Ambient Air Quality Standards (NAAQS) 

for the six significant pollutants that can be harm to human and environment. National 

Ambient Air Quality Standards separate the standard into two categories as primary 

standards and secondary standards. Primary standards relate to public health protection 

in terms of the susceptibility populations such as elder and children group. Secondary 

standards associate with public welfare protection in terms of protection to animals, 

crops and vegetable’s defect and against reduced visibility. Regarding air quality 

standards, it usually focuses on six pollutants to determine air quality level in the 

atmosphere that is appropriate to human life and other living organisms. The six criteria 

pollutants result from as following items. 

 

 Particulate Matter 

 

The particle pollutant is solid or liquid at normal temperature and pressure. 

Sometime, it may be in the form of small liquid drops or small solid from nature such 

as dust from dry soil, smoke from forest fires, or smoke and ash from industry.  

 

 Lead  

 

The majority of causes of lead emissions have been from fuels in vehicles and 

industrial process.   



 

 

18 

 Carbon monoxide 

 

Carbon monoxide emission on the road is usually caused by the incomplete 

combustion of fuel in an engine that emission out from the exhaust.  

 

 Ozone Gas (O3)  

 

Ozone is the gas that can be found near the ground and in the atmosphere above 

20 km. above the surface. Ground-level ozone is naturally formed when oxides of 

nitrogen (NOx) and volatile organic compounds (VOCs) react with ultraviolet. The 

mainly source of NOx and VOCs is mobile sources, including cars, trucks, buses, 

agricultural equipment and construction equipment. In fact, Inhalation of ozone can be 

a great feeling because ozone has the ability to kill pathogen. Therefore, it is important 

to protect it from ultraviolet that cannot penetrate the atmosphere down to Earth. 

However, it may be hazardous to health if there are more than safe levels. Presently, it 

found that the amount of ozone near the surface is higher than that safe level which is 

likely to affect the safety and health. 

 

 Sulphur dioxide (SO2)  

 

Sulphur dioxide is a colorless gas with a sharp odor and mainly cause from 

industrial plants that use coal, gas or oil. Sulphur is a component of coal and gas in 

plant that may emission the sulphur dioxide such as the power plant and motor vehicles.  

 

 Nitrogen dioxide (NO2) 

 

Nitrogen dioxide results from the burning of fuels such as gas, coal, oil, 

pollution. The importance cause of nitrogen dioxide occurrence is the vehicles and 

factories such as power plant, petroleum industry which release NO2. In addition, 

nitrogen dioxide brings about acid rain that can also cause respiratory diseases in terms 

of exposure in large quantities. 
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Table 3 Ambient Air Quality Standards 

 

Pollutants 

Averaging 

period for  

Thai standard 

Thai 

Standard 

Primary/ 

Secondary 

Averaging 

period for  

EPA 

EPA 

Standard 

Carbon 

Monoxide 

1-hour 30 ppm. Primary 1-hour 35 ppm 

8-hour 9 ppm. Primary 8-hour 9 ppm 

Lead 1-Month 
1.5 

μg/m3 

Primary/ 

Secondary 

Rolling 3 

month  

0.15 

μg/m3 

Nitrogen 

Dioxide 
1-hour 

0.17 

ppm. 
primary 1-hour 0.1 ppm 

Annual 
0.03 

ppm. 

Primary/ 

Secondary 
Annual 0.005 ppm 

Ozone 
1-hour 

0.10 

ppm. 

Primary/ 

Secondary 8-hour 0.075 ppm 
8-hour 

0.07 

ppm. 

Particulate Matter 

 PM2.5 24-hour 
0.05 

mg/m3 
primary Annual 

0.012 

mg/m3 

 Annual 
0.025mg/

m3 
secondary Annual 

0.015 

mg/m3 

 PM10 24-hour 
0.12 

mg/m3 

Primary/ 

Secondary 
24-hour 

0.035 

mg/m3 

 Annual 
0.05 

mg/m3 

Primary/ 

Secondary 
24-hour 

0.15 

mg/m3 

Sulfur 

Dioxide 

1-hour 0.3 ppm. primary 1-hour 0.007ppm 

24-hour 
0.12 

ppm. 
secondary 3-hour 0.5 ppm 

Annual 
0.04 

ppm. 
primary Annual 

0.012 

mg/m3 
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However, this research only concerns about particulate matter in Bangkok 

because it is the most health hazards. It is able to causes breathing difficulties and 

bronchitis. It also causes visibility problems due to absorption and causes the 

distribution of light shines upon the earth that makes weather will be overcast light less 

than normal. 

 

Bangkok has a large amount of particulate matter from five significant sources 

including road, vehicle, construction, boiler and the power plant. In 1996, Pollution 

Control Department said that the particulate matter from the road has about 20,378 tons 

which is 33.2 percent from all sources. In the same year, there are 14,043 tons/year 

(22.8%) from the vehicle usage resulting from the combustion of the engine. 

Consequently, the particulate matter problem usually came from the road and vehicle 

usage. 

 

Bangkok also encounters with dust problems exceeding the air quality standard 

throughout the last 10 years as Figure 3. In addition, the transportations sector in 

Bangkok is a majority source of pollutions which result from several significant 

reasons. In 2015, there are more 7.92 percent vehicles registered than 2013. It can be 

assume that in 2015 has more traffic jams on the road and use increasingly the amount 

of gasoline which can cause air quality problems. 

 

 
Figure 3 Annual average of PM10 and PM2.5 and Maximum 1-hour average of Ozone 

each measuring station in Bangkok and its Vicinity in 2004 – 2014.  

(Pollution Control Department, 2014) 
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As for PM10 problem, Bangkok have many areas that have high annual mean 

values and maximum daily average such as the Santiphap road of PomPrapSattruPhai 

District was the 4th ranked of the country in 2012 and the Phahonyothin Road of Jatujak 

District was the 2nd ranked of the country in 2013. Furthermore, Bangkok also has the 

PM2.5 problem because Din Daeng Road is the first PM2.5 problem area in Thailand in 

2013 - 2015. 

 

The rating of particulate matter problem areas are considered by following the 

below criterions.  

 

1. Maximum daily average that shows the highest 24-hour average measurement 

in the year associated with acute health effects. 

2. The mode that represents the volume of the most common dust pollutions. 

3. The annual mean values that relates with the health impact from the 

accumulated exposure pollution all the year. 

4. Number of days in terms of a 24-hour value exceeding air quality standards 

(Actual Exceedances) that demonstrated health impacts from exposure the 

pollutants for long time. 

Table 4 The Ranking critical area of Particulate Matter problem that exceed the 

air quality standard in Bangkok    

(Pollution control department, 2012-2015) 

 

Pollutants Year Area 

Annual 

mean 

values 

(mg/ m3) 

Maximum 

daily 

average 

(mg/ m3) 

Actual 

Exceedanc

es 

(Times) 

PM10 2012 
Santiphap Road, 

PomPrapSattruPhai 
78 211 24 

  The Rama 6 Road 78 149 5 

  
Phahonyothin 

Road,Jatujak 
72 161 8 
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Pollutants Year Area 

Annual 

mean 

values 

(mg/ m3) 

Maximum 

daily 

average 

(mg/ m3) 

Actual 

Exceedanc

es 

(Times) 

      

  
Hirunruchi Thonburi 

Road 
62 130 1 

  The Rama 4 Road 57 127 1 

  Din Daeng Road 57 114 - 

 2013 
Phahonyothin 

Road,Jatujak 
82 303 39 

 

2014 

The Rama 6 Road 57 152 3 

 
Phahonyothin Road, 

Jatujak  
63 141 3 

 
Hirunruchi Thonburi 

Road 
52 182 15 

 The Rama 4 Road 74 202 16 

 Din Daeng Road 55 149 5 

PM2.5 2012 Din Daeng Road 34 86 46 

 2013 Din Daeng Road 35 112 40 

 2014 Din Daeng Road 36 87 43 

 2015 Din Daeng Road 36 101 60 

 

2.2 Pollutant Effects  

As for the air pollution brings about many critical problem as following 

 

1. Human health effect.  Air pollution is one of the cause that can result from 

several respiratory disease, heart conditions, cardiovascular diseases, 

hypertension as well as others threats to the human body. In addition, air 

pollution is able to also rapid exacerbations of the condition that may result in 

death among patients. 
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2. Plants and Animals effect.  Harmful gases make great damage to plants and 

crops. Plants and crops have effect on grow slowly, withered leaves, pale kink 

and animals have effect on weary body, wat less and growth slowly. 

 

3. Atmospheric corrosion effect. Atmospheric corrosion is the degradation of 

materials and structures exposed to air pollution. Any pollutants which lower 

the pH of rainwater will expedite corrosion. 

 

4. Visibility effect. Reduction of visibility is likely to the most apparent symptom 

of air pollution. The particle pollutant diffusion impairs mush more readily 

which also lead to global warming. 

 

Consequently, Air pollution have to be measure in order to know its level that 

able to harm for living organism. Thailand, national air quality, it was evaluated from 

62 the automatic monitoring station in 29 province by using the Air Quality Index 

(AQI) to assess air quality. The Air Quality Index (AQI) calculate 5 pollutants as 

average 24 hour particulate matter less than 10 µg (PM10), Average 8 hour carbon 

monoxide (CO), average 1 hour Ozone (O3), average 24 hour Sulphur dioxide (SO2) 

and average 1 hour Nitrogen dioxide (NO2). AQI demonstrates how polluted or clean 

the air is and what is associated health effect should be of concern. AQI is measured 

from the level of pollutants that have the highest level of one day. It will representative 

the air quality index of that day. In Thailand, air quality index is divided into 5 levels 

as level 0 to > 300 which level have the color’s level to show the difference of health 

concern When air quality index are above 100, the air quality is considered to be 

affecting on human health or unhealthy. 
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Table 5 Health Implications of each the Air Quality Index (AQI) level.  

 

(Pollution control department, 2012-2015) 

 

 AQI 

Values 

Levels of 

Health 

Concern 

Colors Health Implications 

0-50 Good Blue No health meanings 

51-100 Moderate Green No health meanings 

101-200 Unhealthy Yellow 

    Adults and children with respiratory 

disease ought to consider reducing physical 

activity, especially outdoors. 

201-300 
Very 

Unhealthy 
Orange 

Adults and children with respiratory 

disease ought to consider avoid physical 

activity. General People reducing physical 

activity, especially outdoors. 

> 300 Hazardous Red 

General People ought to consider 

avoid physical activity. People has 

respiratory disease should always stay 

indoors. 

 

 

From the evaluation of the automatic monitoring station, it showed there are 

several critical area with concentration of air pollution exceeding standard that 

evaluation by the Pollution Control Department in every year. The key pollutants were 

particulate matter, ozone and benzene. Especially in Map Ta Phut subdistrict Rayong 

province, it still has the problem if Volatile Organic Compound (VOCs). In 2014, there 

was the number of day where the air quality index (AQI) exceeded 100 values from the 

automatic monitoring stations as Figure 4 
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Figure 4 Ranking Provinces in terms of level of air pollution in 2014  

(Pollution Control Department, 2014) 

 

Additionally, national air pollution has average concentration of each pollutant 

as shown in Figure 5 

 

 

 

Figure 5 National Average Concentration of PM10, PM2.5, CO, O3, SO2 and NO2 

that shown as Percentage of the standard (0% = standard) in 1998 – 2014.  

(Pollution Control Department, 2014) 
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2.2.1 Respiratory tract 

 

The respiratory tract is divided into two sections as an upper and a lower part. 

The upper respiratory tract consists of the nose, nasal cavity, throat and trachea 

(windpipe). An upper part, there is hairy nose and moisture to filter the large particulate 

matter. The lower respiratory tract is comprised of trachea, bronchi, and lungs that 

contain bronchioles and alveoli. When you breathe through lower airway, the speed of 

the air flow in the lungs will be decrease affecting particle deposition mechanisms in 

airways. 

 

 

Figure 6 Anatomy of Lung 

 

2.2.2 The deposition mechanism 

 

The deposition mechanism depends on the shape, size, and density of the 

particulate matter (Aerodynamic size). The particulate matters are deposited by one of 

five different ways that is impaction interception, sedimentation, diffusion, and 

electrostatic precipitation as Figure 6. 
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 Impaction  

 

The impaction is typically occurring with the particulate matters greater than 10 

µm which is too large to change directions. It depends on the mass of particle and the 

air velocity. It always deposit in the nose and throat. However, this deposition can’t 

penetrate to lower part of the respiratory tract. 

 

 Interception 

 

Particulate matters deposition in the respiratory tract can occur when the edge 

of the particulate matters particle touches the surface. This deposition is the most 

significant for elongated particles (e.g., fibers) as length determines where the 

particulate matters will be intercepted. In addition, the method is usually seen in the 

bronchial tree. 

 

 Sedimentation 

 

This method represents deposition caused by gravitational forces. The 

opportunity of this deposition increase depends on the particle size, particle density, 

and length of time (residence time) spent in the respiratory tract. Sedimentation is 

considerable for particulate matters with diameter greater than 0.5 µm that most 

common in bronchi and bronchioles where air velocity is rather low.  

 

 Diffusion 

 

Diffusion is the random motion of particulate matters that is known as Brownian 

motion. It happens to particles are smaller than 0.5 µm that most common in 

bronchioles and alveoli. The smaller the particulate matters size, the more active the 

movement is. 
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 Electrostatic Precipitation 

 

Inhaled particulate matters are able to electrically charge. It based on their 

shape, size, and density. 

 

 

 

 

Figure 7 The deposition mechanisms in lung airway. 

 

 

2.2.3 Health effect 

 

Several air pollutants have known harmful effects on the environment and 

human health. Mostly areas of around the world, these pollutants are principally the 

consequence of combustion from space heating, motor vehicle traffic or power 

generation. In general when you are young or in a good state of health, moderate air 

pollution levels are not probable to have any adverse short term effects. Nevertheless, 

long term air pollution exposure is capable to bring about more serious symptoms and 

diseases affecting human health. This principally affects the inflammatory and 

respiratory systems, but is also capable to bring about to more serious conditions such 

as cancer and heart disease. People with heart or lung disease s may be more susceptible 

to the air pollution effects. 
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2.2.3.1 Overall Health Effects 

 

Effect of highly air pollution levels can cause acute health problems including 

 

 Aggravated cardiovascular and respiratory symptoms and diseases 

 Added stress to lungs and heart that must work harder in order to supply the 

oxygen. 

 Cells damage in the respiratory system 

 

Long-term air pollution exposure can have permanent health effects including  

 

 Expedited aging of the lungs 

 Decreased lung capacity 

 Loss of lung function 

 Development of diseases such as asthma, emphysema, bronchitis, and possibly 

cancer 

 Reduction of life span 

 

2.2.3.2 Health Effects from critical six pollutants 

 

Moreover, health effects from critical six pollutants that mentioned in air quality 

standards, as following items 

 

 Particulate Matter 

 

Particulate Matter is a complex compound which contains water, smoke, 

sulfates, nitrates, metals, dust, soot and tire rubber. It can be directly emitted form 

reactions of gases such as nitrogen oxides, as in smoke from a fire. The size of particles 

directly relate to their potential for causing health problems. The particle size less than 

2.5 leads to the greatest problems because they can assess deep into lungs and even 

assess into your bloodstream.  
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Some studies mention about long-term particle pollution especially particles 

size less than 10 and 2.5 microgram with significant health problems as following items  

 Increased respiratory symptoms, such as coughing, difficulty breathing, or 

irritation of the airways 

 Reduction of lung function 

 Worsen asthma 

 Increased of chronic respiratory disease in children 

 Increased of chronic obstructive lung disease or chronic bronchitis 

 Unusual heartbeat 

 

Some studies also mention about Short-term exposure to especially particles size 

less than 10 and 2.5 microgram leads to acute health problems as coughing, chest 

tightness, shortness of breath, Irritation of the throat, nose and eyes and cause 

arrhythmias and heart attacks. 

 

 Lead  

 

Human is able to be exposed to lead from air pollution directly, through 

inhalation. When expose it, lead will be in the blood and accumulates in the bones 

which depend on the level of exposure. In addition, lead also can adversely affect the 

nervous system, immune system, kidney function, the cardiovascular system, and 

reproductive system. Last, lead usually effects most faced with populations are 

cardiovascular effects in adults and neurological effects in children.  

 

 Carbon monoxide 

 

When you inhale carbon monoxide, it will take the place of oxygen in order to 

combine with hemoglobin that becomes a Carboxyhaemoglobin. Carboxyhaemoglobin 

results in oxygen in the blood decreasingly that cause the people who inhale carbon 

monoxide will headache, fatigue, vomiting, blurred vision and severe symptoms may 

be up to a coma. 
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 Ozone Gas (O3)  

 

When the human obtain ozone regularly, it is harmful to the lungs especially in 

childhood who still in the period of lung development cause damage to the reproductive 

system and heredity. Moreover, it also is harmful to the fetus and cause lung diseases 

such as asthma, bronchitis to the immune system in respiratory decline, to reduce the 

amount of grip the breath and to increase the amount of fluid in the lungs and shortness 

of breath. 

 

 Sulphur dioxide (SO2)  

 

Sulphur dioxide is able to affect the respiratory system and lung function, and eyes 

irritation. The respiratory tract’s inflammation can causes coughing, asthma, mucus 

secretion and chronic bronchitis as well as result in people more inclined to infections 

of the respiratory tract. People admit hospital with cardiac disease and mortality 

increase on days that higher SO2 levels. When SO2 mixtures with water, it lead to 

sulfuric acid which is the primary component of acid rain. Acid rain is capable to cause 

of deforestation. 

 

 Nitrogen dioxide (NO2) 

 

 In short-term concentrations in terms of Nitrogen dioxide (NO2) exceeding 200 

μg/m3, it is formed a toxic gas causing inflammation of the airways. Some 

epidemiological studies have referred that asthmatic children will have symptoms of 

bronchitis increasing with NO2 long-term exposure. Decreased of lung function growth 

is also rerated to NO2 at currently measured concentrations in North America and 

Europe. 

 

Regarding only focusing on particulate matter, it has adverse enormous impacts 

that contribute to health, the environment and an economy issue. 
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Particulate Matter is a complex mixture of extremely small particles and liquid 

droplets which is a large particle size results in the air pollution or nuisance. The particle 

size less than 10 microns can be exposed into respiratory tract and adhere parts of the 

respiratory system which can cause irritation and damage the lung tissue. If the 

respiratory track exposes in large doses or over a long time to accumulate, the lung will 

be scar tissue to form or become to fascia which lead to performance of lung function 

degrade. In addition, it also brings about the symptoms of asthma, bronchitis, 

emphysema and respiratory diseases due to chance of infection increases. As for The 

particle size less than 2.5 microns, it can enter into alveoli and absorbed into the blood 

system that leads human have artery stenosis and heart attack as well as make PAHs 

(Polycyclic Aromatic Hydrocarbons) are carcinogen. 

 

 There is the studies of the pollution control department (2014) found that if the 

dust levels rise 30 μg / m3 would be the following . 

 

1. Higher natural mortality rate by 3-5% . 

2. Respiratory disease mortality increased 7-20 % . 

3. The rate of respiratory disease's hospitalization increased 5.5 % . 

4. Elderly groups have the rate of respiratory disease's hospitalization rose 

17.6 % . 

5. Adults who do not smoke and work where there is no air conditioning. They 

have respiratory disease rose 20-26 % . 

 

2.3 Socio-demographic factors 

 

The Socio-demographic factors are a population expressed statistically that 

defined by its sociological and demographic characteristics. Socio-demographic factors 

are significant contribution to the health of a population and health outcomes such as 

age, income and education level. 

 

As for ages, everyone will develop the knowledge or ability increasingly with 

age. Age is very important to the though and faith of individuals because it have an 
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enormous impact to the behavior. Moreover, ages are the one of the variables of 

Becker’s health beliefs that is ages have positive relationship with health prevention. 

Besides, people can develop the knowledge and skills depend on the level of education. 

The more have higher education, the more have the ability to evaluate and logical 

thinking. 

 

Therefore, socio-demographic factors have impact on the knowledge, 

perception, and self-prevention of traffic policemen in Bangkok. 

 

2.4 Knowledge, perception, and self-prevention 

 

2.4.1 Knowledge 

 

Bloom (1971) is divided knowledge into 4 dimensions as factual knowledge, 

conceptual knowledge, procedural knowledge, and Meta-Cognitive Knowledge. 

Factual information is the basic elements from experience or training that enable them 

to solve problems. Conceptual knowledge is about to association among the basic 

elements with larger structures that make them function together. Procedural 

knowledge tells how to do something and criteria for using methods, skills, techniques 

and algorithms. Meta-cognitive Knowledge is the knowledge of cognition and 

awareness. Regarding this study, knowledge is referred as factual knowledge that 

makes target groups express their own self-prevention 

 

2.4.2 Perception 

 

Perception demonstrates their inclined severe disease in advance. The 

policemen can deeply understand the adverse health effect on their lifestyle, recognize 

avoid its diagnostic and avoid disease by expressing preventive behavior. Perception 

can be categorized to four types. 
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 Perceived Susceptibility 

 

Perceived susceptibility is called perceived vulnerability that refers to one's 

perception of the risk or the opportunities of contracting a health condition or disease 

(Witte, 1992). It also is able to evaluate of illness susceptibility (Becker, 1988). The 

perception relates to belief of human who is directly responsible for compliance with 

health advice in terms of health prevention and health disease. Human’s belief level is 

not equal in each person. So, each person will avoid illness and disease by preventing 

and treating different. 

 

 Perceived Severity 

 

It is an assessment of the disease perceived severity, the impact of a health 

problem or the disease, which cause disability or death. For instance, the people who 

have health problem as serious tend to engage in their behaviors to prevent severity 

from occurring. 

 

 Perceived Benefits 

 

Perceived benefits refer to the efficacy of a health promotion behavior to reduce 

risk of disease. An individual’s belief has influence on the action of decrease 

susceptibility to a health problem based on a comparison of the advantages and 

disadvantages of behavior by selecting the action brings about the effective result.  

 

 Perceived Barriers 

 

An assessment of the behaviors associated with the health in a negative way 

such as the cost or consequences arising from the performance of certain activities. 

Thus, perceived barriers are significant factor to prevention behavior and the behavior 

of cooperation in the treatment of disease. 
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2.4.3 Self-prevention 

 

Self-prevention can be separated into two categories (Prapapen, 1993) as 

preventive health behavior and illness behavior. Preventive behavior is about to the 

individual’s action that helps to promote health and prevent occur the disease. Illness 

behavior refers to when individual know that they got illness, how behaviors they have.  

The behavior differently according to several factors such as the knowledge about the 

cause of disease, symptom, and treatment   

 

Self-prevention in this study is about to the action of individual to prevent 

disease that focusing on3 remarkable factors as  

 

 Personal protective equipment (PPE) that the policemen have to wear when they 

work in order to barrier the pollutants into the respiratory system. 

 

 Personal hygiene is the first step to maintain cleanliness, good groom of the 

body and good health. The majority of disease and sickness is capable to 

controlled and prevented through appropriate personal hygiene. The policeman 

need to have the good personal hygiene such as they should take a bath every 

day, wash hands with soap before eating and preparing food and change a cloth 

after work. 

 

 Preventive behavior is the individual activities or actions bring about individual 

health condition. 

 

Consequently, this research applies the method of KAP surveys to assess the 

knowledge, perception, and self-prevention of the community. It provides researcher 

with an educational diagnosis of the community. KAP Study is able to tell us to know 

about what people know about certain things, how they feel and also how they behave. 
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2.4.4 KAP survey 

 

Knowledge, attitude, and practices (KAP) survey is a study of a definite 

population to collect information on related topic. Regarding KAP surveys, the data are 

collected by an interviewer using a structured, standardized questionnaire. These data 

then are able to be analyzed quantitatively or qualitatively depending on the objectives 

as well as design of the study. In addition, KAP survey is capable of identify knowledge 

gaps, culture beliefs, or behavioral characteristics that may facilitate the understanding 

and action. KAP survey also can be used to orient resource allocation and project 

design, as well as to establish a baseline for comparison with subsequent and post 

intervention KAP surveys. KAP survey needs an internal human resource and an 

external expert with competent skill. It may be essential to hire individuals or agencies 

to induce tasks such as defining the number of people to be surveyed the questionnaires, 

do the survey interviews in the local languages, enter information from the survey to 

computer, or analyze the collected data. When a consultant’s scope of research is 

expected to be most useful at a later phase, such as data analysis, it is very important to 

involve the consultant from the initial design questionnaire and survey. This is 

beneficial to ensure that consultant are aware of the survey’s objectives, design and 

implementation plan, and can contribute in valuable methods when their competences 

are required (WHO, 2008).    

 

2.4.5 The steps of KAP survey 

 

In KAP survey (WHO, 2008), there are six step as follows 

 

 Step 1: Define the survey objectives.  

 

In initial step, we have to contain information about how to get access the 

existing data, determine the objectives of the survey and main areas of enquiry and 

identify the survey population and sampling plan. 
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 Step 2: Develop the survey protocol 

 

In this step, it drafts components to include in the survey protocol and 

recommendations to help identify the key research questions. Moreover, the survey 

requires ethic review part is criticized in this step, and creating a work-plan and budget.  

 

 Step 3: Design the survey questionnaire 

 

To proposes significant steps for developing, pre-testing and complete the 

questionnaires, and for making a data analysis plan. 

 

 Step 4: Implement the KAP survey 

  

 In the step 4, it includes considerations for choosing survey data, recruiting and 

training survey interviewers, and deal with survey implementation. 

 Step 5: Analyze the data 

 

 To composed of entering and checking the quality of the survey data, and 

implementing the data analysis plan which was created in step 3. 

 

 Step 6: Use the data 

 

Emphasize the ideas on how to translate the survey findings into action, 

elements to including the study report, and how to disseminate the survey findings. 

 

2.5 Respirator 

 

 A respirator is equipment that protects people from inhaling dangerous 

substances such as chemicals and infectious particles. Respiratory protective equipment 

is among the most significant parts of protective equipment for working in hazardous 

environments. Choosing the right respiratory protective equipment requires an 

evaluation of all the workplace operations, processes or environments that can make 
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are respiratory hazard. The individuality of the hazard and its airborne concentrations 

has to be determined before choosing respiratory protective equipment. This evaluation 

should be done by experienced safety personnel or industrial hygienist (OHSA, 2002). 

There are several different types of respirators such as 

 

 Tight-fitting or half masks which cover the mouth and nose and full face pieces 

that cover the face from the hairline to below the chin. 

 

 Loose-fitting such as hoods or helmets that cover the head totally.  

 

 Air-purifying which removes contaminant from the air pollution. They filter or 

clean chemical gases out of the air as you breathe. This respirator includes a face piece 

or mask, and a cartridge or canister. Straps secure the face piece to the head. The 

cartridge may also have a filter to remove particles. Gas masks are effective only if used 

with the correct cartridge or filter (these terms are often used interchangeably) for a 

particular biological or chemical substance. Selecting the proper filter can be a 

complicated process. There are cartridges available that protect against more than one 

hazard, but there is no “all-in-one” cartridge that protects against all substances. It is 

important to know what hazards you will face in order to be certain you are choosing 

the right filters/cartridges. 

 

 Powered Air-Purifying Respirator (PAPR) uses a fan to draw air through the 

filter to the user. They are easier to breathe through; however, they need a fully charged 

battery to work properly. They use the same type of filters/cartridges as other air-

purifying respirators. It is important to know what the hazard is, and how much of it is 

in the air, in order to select the proper filters/cartridges. 

 

 Self-Contained Breathing Apparatus (SCBA) is the respirator commonly used 

by firefighters. These use their own air tank to supply clean air, so you don't need to 

worry about filters. They also protect against higher concentrations of dangerous 

chemicals. However, they are very heavy (30 pounds or more), and require very special 

training on how to use and to maintain them. Also, the air tanks typically last an hour 
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or less depending upon their rating and your breathing rate (how hard you are 

breathing). 

 

2.5.1 Usage condition of respirators 

 

1. Single  use 

 

This single use type of mask cannot change the filter and can leave depending 

on operating conditions. Most of single use type is a ¼ air filters of face masks. 

 

2. Replaceable use 

 

It is mask filter which will filter characteristics based on the nature of the 

contamination of pollutants in the atmosphere. 

 

2.5.2 The standards of particulate filters  

 

2.5.2.1 United States NIOSH standards that define following types the particulate 

filters 

Table 6 Filter penetration limit of airborne particles. 

 

Filter penetration 

limit (%) 

airborne particles 

Rating Not oil 

resistant 

Rating Oil 

Resistant 

Rating Oil Proof 

95 

99 

99.97 

N95 

N99 

N100 

R95 

R99 

R100 

P95 

P99 

P100 

 

 

2.5.2.2 European standards EN 143 that define the following categories of 

particulate filters that is able to be attached to a face mask 
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Table 7 Meaning of % Filter penetration limit 

 

Class Filter penetration 

limit (%) 
Meaning 

P1 

 

P2 

 

P3 

80 

 

94 

 

99.95 

The particles formed by mechanical processes 

such as dust 

The particles caused by mechanical and thermal 

processes, including dust, spray, or fumes 

With all kinds of particles that are very toxic 

 

2.5.3 The criteria of respirators selection 

 

1. To know the type of pollutants that might get into the body. For example, stone 

mill work, spraying pesticides even medical personnel who has the risk of 

infection. 

2. To know the concentration of the pollutants. 

3. To know the toxicity of the substance. 

4. Using of filtering technologies such as fiber filters dust, fume-absorbent filters 

gas and vapor. 

5. Look for quality certification standards which use the international standards 

because TIS. (Thailand) certificate has only a helmet and safety shoes 

standards. 

6. To study manual and features listed before use. 

 

Thai Health Promotion Foundation (2015) stated the concept of using respirator 

to prevent the air pollution summarized as follows 

 

1. Must not be used in the absence of oxygen. 

2. To ensure that respirator is in good condition and no damage, especially the 

filter condition. 

3. Fit to face.  

4. Check the valve that has function to passage of air.  
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5. If you feel uncomfortable when you use the respirator, you must change the 

filter immediately. 

 

The study concentrated on the particulate matter respirators which are able to 

protect against particles, fumes, mists and are intended only for low hazard levels. The 

commonly known as protective mask in terms of dust face mask are type of particulate 

respirator. Protective Mask, there are several kinds. The properly use of mask to protect 

the respiratory tract infections and also protect against certain types of pollutants can 

be divided into categories. Protective mask can divided by European standard according 

the outside features as 

 

1. Full Face Mask 

 

2. Half face Mask. When worn, it covers the nose and mouth and chin.  

 

3. Quarter Face Mask. When worn, it covers only the nose and mouth. 

 

 As for in this study only focus on the dust face mask in terms of quarter face 

mask. Dust mask is produced from pulp, paper and may or may not have fabric filters. 

For employed individuals in the midst of dust in factories like cement, concrete, stone 

or industrial electronics to be careful about is the dust or for women to wear while 

cleaning the house. The pollutants which is larger than pore are filtered by the type N, 

R, P. Some filters have no channel for breathing exhalation valve. The advantages of 

this dust face mask is disposable which is no need for cleaning supplies and is also 

lightweight and easy to wear. The disadvantage of this type of filter is often difficulty 

breathing in due to small pore size block the air circulation. Thus, it cannot to wear it 

for a long time. This respiratory will filter pollutants differently such as N-95 can filter 

95% of the substances or pollutants with a particle size of 300 nanometers or larger than 

0.3 microns.  
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CHAPTER 3  

METHODOLOGY 

3.1 Research Design 

  

 This study was a cross sectional study in terms of knowledge, perception of 

adverse health effect associated with self-prevention from air pollution in Bangkok 

traffic policeman  (Jatujak, PomPrapSattruPhai, Din Daeng and Rat Burana District) 

 

3.2 Study population and Sample size calculation 

 

 The study population of this study was mainly people who traffic policemen in 

Jatujak, PomPrapSattruPhai, Din Daeng and Rat Buranadistrict in Bangkok and focused 

on using personal protective equipment (PPE). Jatujak and PomPrapSattruPhai District 

referred to the area that had highly exceeded the standard in term of PM10. Din Daeng 

District referred to the area that had highly exceed the standard in term of PM2.5. Lastly, 

Rat Burana District referred to the area that had not exceeded the standard. 

 

 The sample size assessment was calculated by using this formula: (Yamane, 

Taro, 1967:886) 

 

 

 

 Where,  n  = The estimate sample sizePM 

   N = The population size 

   e  = The level of precision require, the value of 5% was selected 

 

From the police station in Jatujak, PomPrapSattruPhai, Din Daeng and Rat 

Burana district, there were 406 traffic policemen who had the responsibility to work at 

n    =    N  

        

       1 + N (e)2 
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outside of police station or the various traffic areas. Then, we were able to calculated 

sample size when N=406 and e = 0.05 as 

 

 

   

   

    n    = 202 

 

 With estimate 10 % of 202 (or 21) if any participants did not participate. 

Consequently, approximately 223 participants were required in this study. 

 

As the result, Jatujak, PomPrapSattruPhai, Din Daengand Rat Burana district, 

there were sample size of traffic policemen in each station as follow. 

 

Table 8 The name of police station in each research district 

 

No. Research district 
The name of 

police station 

Amount  

(Traffic policemen) 

Sample 

size 

1 Jatujak Phahonyothin 39 21 

  PrachaChuen 29 16 

  Vibhavadi 41 23 

2 PomPrapSattru Phlapphla Chai 1 36 20 

 Phai Phlapphla Chai 2 35 19 

  Nangloeng 41 23 

3 Din Daeng Din Daeng 26 14 

  Sutthisan 38 21 

  HuaiKhwang 42 23 

4 Rat Burana Rat Burana 45 25 

  Bukkal 34 19 

Total 406 223 

3.3 Inclusion and Exclusion Criteria 

 

n    =    406 

      1 + 406 (0.05)2 
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In this research, there were 223 traffic policemen in interesting areas to assess the 

factors that associated with the traffic policeman. 

 

 Inclusion Criteria: 

 

1. The traffic policemen who had the responsibility to work at outside of 

police station or the various traffic areas. 

2. The traffic policemen who were 20 - 60 year olds. 

 

 Exclusion Criteria: 

 

1. The traffic policemen who were responsible for sedentary work in 

offices.  

2. The traffic policemen who never worked on the traffic duty that could 

be assumed they weren’t exposed to traffic-related pollution. 

3. The traffic policemen who had a duration of working as policeman less 

than 1 year. 

 

3.4 Methodology 

 

 The objective of this study was the traffic policemen who worked along the road 

to handle the transportation system. They were able to expose the air pollution that had 

adverse enormous impact if they did not use the personal protective equipment (PPE). 

Therefore, this research focused on knowledge and perception of adverse health effects 

associated with self-prevention from air pollution in traffic policemen, Bangkok 

Thailand. 

 

Sampling collection process, the ethic was approved the consideration part and 

passed the permission to be collected the data. Moreover, the questionnaires were pilot 

tested from 30 Bangkean traffic policemen for validation and collected real data from 

policemen who worked at Jatujak, PomPrapSattruPhai, Din Daeng and Rat Burana 
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district in Bangkok. Lastly, the data were analyzed by using SPSS 16.0 version to 

interpret data for final report.  

 

3.5 Research Instrument 

 

 A data collection instrument regarding the standardize questionnaires in this 

study was used by self- administrated questionnaire at the police station. The 

questionnaire was modified based on How to conduct KAP survey (WHO, 2008), 

OSHA Respirator Medical Evaluation Questionnaire (Mandatory) (OHSA, 2012) and 

a descriptive study to assess the knowledge, attitude and practice among traffic 

policemen to protect against health hazards in Bangalore City (Shashidhara, 2005). The 

questionnaire comprises four parts  

 

 Part 1: Socio demographics 

 

 There were 15 questions in this part. The part was focused on general 

information such as age, gender, educational levels, income, duration of working on the 

road, type of working area and frequency working. 

 

 Part 2: The knowledge relates to air pollution of traffic policemen in Bangkok 

 

 There were 15 questions in this part. The questions were asked for the air 

pollution and the know how to prevent themselves from air pollution. 

 

 A correct answer was score on 1 and the wrong answer was given 0 score. The 

total scores were 15 that could be classified into 3 groups as follow. Bloom’s cut off 

point-60%-80% (Bloom, 1975 
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Table 9  Knowledge’s level 

 

Level Percentage Scores 

High 81 -100 12 -15 

Moderate 60 – 80 9 - 12 

Low Less than 59% 0 - 8 

 

 Part 3: The perception of adverse health effect relates to air pollution of traffic 

policemen in Bangkok. 

 

 In this part, there were 15 questions that included the risk of diseases caused by 

air pollution, the adverse health effect resulted from air pollution, benefit to prevention 

from air pollution, and barriers to prevention from air pollution. This part was also 

measured by using Likert’s scale. The Likert’s scale had 5 meanings which included 

both positive and negative as follow. It was developed by Thanusin (2009) who 

modified this part form the questionnaire in order to assessed the related to attitude 

regarding perceived severity of C.botulinum and consumption behavior.  

 

Table 10  The meaning of perception scores 

 

Positive Meaning Scores Negative Meaning Scores 

Strongly agree 5 Strongly agree 1 

Agree 4 Agree 2 

Neutral 3 Neutral 3 

Disagree 2 Disagree 4 

Strongly disagree 1 Strongly disagree 5 

 

 In addition, the scores varied from 1 - 75 and were categorized into 3 levels as 

follow. 

  Good Perception  60 - 75 Scores (81%-100%) 

  Moderate Perception  45 - 59 Scores (60%-80%) 

  Poor Perception  1 - 44 Scores (Less than 60%) 
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 Part 4: The self-prevention from air pollution of traffic policemen in Bangkok. 

 

 In this part, there were 20 questions asked about how often they use personal 

protective equipment, personal hygiene, and preventive behaviors. It included both 

positive and negative point of views as four rating scales. It was developed by Chapha 

(2007) who modified this part form the questionnaire in order to assessed the preventing 

behavior related to osteoporosis among premenopausal women (Monrudee, 2009).   

 

Table 11  The meaning of practice scores 

 

Positive Meaning Scores Negative Meaning Scores 

Always 5 Always 1 

Usually 4 Usually 2 

Sometime 3 Sometime 3 

Rarely  2 Rarely  4 

Never 1 Never 5 

  

Furthermore, the scores varied from 1 - 100 and were categorized into 3 levels as 

follow. 

  Good Prevention  81 - 100 Scores (81%-100%) 

  Moderate Prevention  60 - 80 Scores (60%-80%) 

  Poor Prevention  1 - 59 Scores (Less than 60%) 

 

3.6 The Result of Validity and Reliability 

 

 3.6.1 Validity test 

 

 The validity was able to measure by using the content validity and criterion-

related validity that were checked by three experts after constructing the draft 

questionnaire. 
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The validity was adjusted by using Item – Objective Congruence (IOC) formula 

The IOC formula was used for appropriate questions identification. The question of 

questionnaires was adjusted or eliminated if the IOC value was found to be less than 

0.05. (Rovinelli and Hambleton, 1977) The scoring criteria were as follows: 

 

If the question was not directly aimed at   +1 rating. 

Not sure if the question was not on purpose, or  0 points. 

If the question was not directly aimed at   -1 rating. 

 

From this formula, 

 

IOC = 
N

R
 

IOC = Index of Item – Objective Congruence 

 R  = Score of the expert opinion 

N = A number of experts 

 

The selection criteria questions was 

1. The question of the IOC from 0.5 to 1.00 was selected. 

2. The IOC was less than 0.5 should be adjusted or eliminated. 

 Consequently, all question was evaluated by three experts and had IOC on each 

questionnaire more than 0.5  

 

Moreover, the validity of this study also used the criterion as 1) How to conduct 

KAP survey (WHO, 2008) 2) OSHA Respirator Medical Evaluation Questionnaire 

(Mandatory) (OHSA, 2012) 3) Descriptive study to assess the knowledge, attitude and 

practice among traffic policemen to protect against health hazards in Bangalore City 

(Shashidhara, 2005).  
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3.6.2 Reliability 

 

 The Reliability was tested 

 

1. By using the criteria of reliability (Garrett,1965) 

If the tests were range from 0.00 to 0.20, it indicated that there was very low 

level. 

If the tests were range from 0.21 to 0.40, it indicated that there was low level. 

If the tests were range from0.41 to 0.70, it indicated that there was moderate 

level. 

If the tests were range from 0.71 to 1.00, it indicated that there was high level. 

 

2. By using Kuder–Richardson formula in terms of KR-21 

From this formula, 

 rtt = 








 1k

k  
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rtt = The reliability of the test 

k = The number of test 

 X  = The average score of the test 

s2 = The variability of the test 

 

 In this research, part 2 used KR-21 which had the value was 0.87 

 

3. By using Cronbach (Cronbach’s Alpha Coefficient)  

From this formula,      

 

 = 
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  = The reliability of the test 

 k = The number of the test 
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           2

iS  = The sum of the variance of each test  

 
2

ts  = The variability of the test   

 

In this research, part 3 used Cronbach’s Alpha Coefficient which had the value 

was 0.83 and part 4 used Cronbach’s Alpha Coefficient which had the value was 0.84 

 

Cronbach’s Alpha Coefficient was greater than 0.7 considered acceptable level. 

Thus, the reliability test of confidence coefficient alpha was greater than 0.7 meant the 

questionnaire was to a great extent. (Cronbach, 1951).  

 

Table 12 Cronbach's alpha 

 

Cronbach's alpha Internal consistency 

α ≥ 0.9 Excellent 

0.9 > α ≥ 0.8 Good 

0.8 > α ≥ 0.7 Acceptable 

0.7 > α ≥ 0.6 Questionable 

0.6 > α ≥ 0.5 Poor 

0.5 > α Unacceptable 

 

3.7 Data collection 

 

The data were collected by using four structured questionnaires as socio-

demographic factors, the knowledge factors associate with self-prevention from air 

pollution of traffic policemen in Bangkok, the perception of adverse health effect 

associate with self-prevention from air pollution of traffic policemen in Bangkok, the 

self-prevention from air pollution of traffic policemen in Bangkok.  

 

Process of the data collection, the researcher coordinated to target police 

stations and gave questionnaire and instructions to all participants. The instructions of 

questionnaire, it recommended the traffic policeman should do the questionnaire after 
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working on the road and how to do the questionnaires. Thus, the respondents had 

corresponded to reality as possible. After that, the researcher collected the answer’s 

questionnaire. 

 

3.8 Data analysis 

 

 The data ware analyzed by using SPSS 16.0 version statistics software. 

 

 Descriptive statistics  

 

The descriptive statistics which presented the distribution of various variables 

of sample in terms of percentage, frequency, mean and standard deviation. 

 

 Analytical statistics  

 

Using analytical statistics, Chai-square which assessed the relationship between 

socio-demographic factors, the knowledge factors, the perception, and self-prevention 

at the 0.05 significant level. Moreover, this study also used Fisher Exact Test to assess 

the relationship when some cells of the cross tabulation was zero value.  (Hinkle et 

al,2003). 

 

3.9 Ethic consideration 

 

 This study was approved under the guideline of College of Public Health 

Sciences. The study was done with the permission of the Ethic Review Committee 

Study Title NO. 113/59, COA NO. 128/2016, Date of Approval: 12 July 2016.   

 Participants was received full explanation about this study, including the 

purpose, process and the benefits of this study.  
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3.10 Limitation 

 

3.10.1 The study was performed in the small target groups that made the result 

of the study was limited.  

 

3.10.2 The variables should been added in the conceptual framework to find the 

other variable that may be related with self-prevention from air pollution. 

 

3.10.3 The self- administrated questionnaire was not enough to indicate the true 

assessment of variables. It required more qualitative data collection method such as 

face to face interview and observation. 

 

3.11 Benefit of this study 

 

 From the result of this study, it provided us to prevent the factor that had impact 

on self-prevention from air pollution and gave the recommendation to improve their 

behavior as well as reduced opportunity of respiratory disease in traffic policemen, 

Bangkok. 
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CHAPTER 4  

RESULTS 

4.1 Descriptive Analysis 

 

 This chapter described a detailed description of the results got from the analysis 

of the survey. The descriptive analysis was mainly used to summarize primary data 

acquired. The researcher derived frequency and percentage to describe socio-

demographic characteristics from 223 participants who are traffic policemen in 

intersrting areas as Jatujak, PomPrapSattruPhai, Din Daeng and Rat Burana district, 

Bangkok, Thailand. In term of assessment the level of knowledge, perception and self-

prevention scores, mean and standard deviation was applied to summarize level of 

agreement toward adverse health effect relates to air pollution of traffic policemen in 

Bangkok and frequency of practicing the self-prevention from air pollution. 

Additionally, the interpretation of score based on table 9 -11 also illustrated the 

knowledge level and concern perception of policemen in this study. Lastly, the 

relationship between knowledge and perception and self-prevention among the 

respondents was descripted by correlation.  

 

4.1.1 Socio Demographics of Respondents 

 

 In this section, the researcher described socio-demographic information of 223 

respondents. The result was demonstrated in table 13 - 17. 

 

According to table 13, the result found majority of traffic policemen in this 

research were male, accounted for 100%. The respondents in this study aged between 

21 and 59 years old, and averagely aged 44.7 years old. The largest percentage 

distribution toward age group was 41-50 years old (45.7%), followed by 51-60 (27.8%), 

21-30 (16.1%), and 31-40 (10.3%). It found 44.4% of respondents hold highest 
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education as Bachelor’s Degree (44.4%), followed by certificate (36.3%), diploma 

(13%), and Master’s Degree (6.3%). 

 

Table 13  Respondent’s demographic characteristics (n = 223) 

 

Demographic characteristics Frequency Percent 

Gender Male 223 100 

Female 0 0 

Age 

(range = 21 – 59, 

average = 44.7±10)  

21 - 30 36 16.1 

31 - 40 23 10.3 

41 - 50 102 45.7 

51 - 60 62 27.8 

Education level Certificate 81 36.3 

Diploma 29 13.0 

Bachelor' s Degree 99 44.4 

Master's Degree 14 6.3 

 

From table 14, the result found traffic policeman in this research had duration 

of working between 1 and 40 years, with the average of 12.3 years. The majority of 

respondents worked as traffic policeman 6 - 10 years (32.3%), followed by 11 – 15 

years (28.7%), over 15 years (26.5%), and less than 5 years (12.6%). In regard of salary, 

most of them earned 25, 000 – 30,000 Baht per month (35%), followed by 20,000 – 

25,000 Baht (24.7%), more than 30,000 Baht (15.2%), 15,000 – 20,000 Baht (14.3%), 

and less than 15,000 Baht (10.8%). Furthermore, they worked d ranges from 1 – 12 

hours per day with average of 6 hours. The majority of respondents worked 8 – 11 hours 

a day on the road (48.9%), follow by worked 3 or less 3 hours (23.8%), worked 4 - 7 

hours (19.3%) and more than 11 hours (8.1%)  Moreover, 46.6% of respondents worked 

6 days on the road per week, followed by 23.8% of 5 days and 22% of 7 days, 

respectively. 
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Table 14  Respondent’s salary and working information (n = 223) 

 

Demographic characteristics Frequency Percent 

Duration of working 

as traffic policeman 

 

Less than 5 years 28 12.6 

6 - 10 years 72 32.3 

11 - 15 years 64 28.7 

Over 15 years 59 26.5 

Income Less than 15,000 Baht 24 10.8 

15,000 – 20,000 Baht 32 14.3 

20,000 – 25,000 Baht 55 24.7 

25, 000 – 30,000 Baht 78 35.0 

More than 30,000 Baht 34 15.2 

Working hours 

(range = 1 – 12, 

average = 6.2±3.7) 

3 hours or less 53 23.8 

4 - 7 hours 43 19.3 

8 - 11 hours 109 48.9 

More than 11 hours 18 8.1 

Working days 1 day 5 2.2 

2 days 1 .4 

3 days 3 1.3 

4 days 8 3.6 

5 days 53 23.8 

6 days 104 46.6 

7 days 49 22.0 

 

 

In regard of health (table 15), the result explained more than half of respondents 

did exercise for 1 – 3 days per week (54.7%), while 30% of respondent never did it and 

followed by exercised for 4 -6 days per week (10.8%) and exercised on every day 

(4.5%). 65.9% of respondents last health checked up by doctor within 6 months ago, 

checked 1 year ago 23.3%, checked more than 1 year ago 8.5% as well as was not 

examination (2.2%). 77.4% of respondents had no chronic disease and 84.8% of 
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respondents did not have respiratory symptoms or disease. Only 25.6% of respondent 

had chronic disease and 15.2% had respiratory symptoms or disease. 

 

Table 15  Respondent’s health information (n = 223) 

 

Demographic characteristic Frequency Percent 

Frequency of exercise Never 67 30.0 

1-3 days/week 122 54.7 

4-6 days/week 24 10.8 

Everyday 10 4.5 

Latest health checkup 

by doctor 

6 months ago 147 65.9 

1 year ago 52 23.3 

More than 1 year ago 19 8.5 

Had not examination 5 2.2 

Having chronic 

disease 

No 166 74.4 

Yes 57 25.6 

Having respiratory 

symptoms or disease 

No 189 84.8 

Yes 34 15.2 

 

In case of smoking habit (table 16), it found majority of respondents never 

smoked (57%), while 22% of respondent currently smoke and 21.1% of entire 

respondent had quit smoking. 19.3% of respondent smoked about 1-10 rolls per day, 

while 13% smoked 11-20 rolls, and 3.5% smoked over 20 rolls.  

 

Table 16  Respondent’s smoking behavior (n = 223) 

 

Demographic characteristic Frequency Percent 

Smoking behavior Never smoked 127 57.0 

Had quit smoking 47 21.1 

Smoking 49 22.0 

Never 143 64.1 
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Demographic characteristic Frequency Percent 

Number of rolls  

per day 

1-10 Rolls 43 19.3 

11-20 Rolls 29 13.0 

21-30 Rolls 7 3.1 

31-40 Rolls 1 .4 

 

From table 17, it found majority of respondents had not got information about 

air pollution and health effect from government organizations during one year ago 

(72.2%), while 27.8% of respondent received these information. Moreover, 74.4% of 

respondents had not got training on self-prevention from air pollution from government 

organizations during one year ago, while 25.6% of respondents used to train on this 

program.  

 

Table 17  Respondent’s awareness and experience in training on prevention of 

air pollution and health effect (n = 223) 

 

Demographic characteristic Frequency Percent 

Information about air 

pollution and health effect 

during one year ago 

No 161 72.2 

Yes 62 27.8 

Training on prevention of 

air pollution during one year 

ago 

No 166 74.4 

Yes 57 25.6 

 

4.1.2 Respondent’s Knowledge towards Air Pollution in Bangkok 

 

 In this section, the researcher carried out the descriptive results from part 2 of 

questionnaire to explore the level of knowledge of traffic policemen in this study and 

to explore perception of adverse health effect relates to air pollution of traffic policemen 

in Bangkok. The result was demonstrated in table 18 - 19. 
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From data shown in table 18, there were 15 questions were applied to measure 

respondent’s knowledge toward air pollution, health effect, and air pollution 

prevention. As air pollution, it showed 89.7% of respondents answered wrong choice 

on what factor is not the main cause of air pollution, while most of respondents 

understood traffic pollution (88.8%). In aspect of health effect, it found 43.9% of 

respondent did not know route that the air pollution can pass through the body, while 

88.3% of respondent understood health effect of long term suspended particulate 

material exposure. For air pollution prevention, it found 67.7% of respondent did not 

know the most suitable type of respiratory protective equipment to traffic policemen, 

while 86.1% of respondent known methods to check the respiratory protective 

equipment before wearing.  

 

Table 18  The knowledge relates to air pollution of traffic policemen in Bangkok  

(n = 223) 

 

The knowledge 

Wrong 

answer 

Correct 

answer 

n % n % 

Air pollution         

The Commercial and residential heating is not the 

main cause of air pollution. 

200 89.7 23 10.3 

Vehicle uses is the main cause of air pollution in 

communities. 

30 13.5 193 86.5 

Suspended particulate material, Carbon dioxide and 

Ozone are the components of the air pollution. 

81 36.3 142 63.7 

The traffic pollution is polluting the air with 

automobile emission. 

25 11.2 198 88.8 

Diesel vehicle can cause traffic air pollution mostly. 47 21.1 176 78.9 

Low quality fuel, lack of maintenance of vehicle and 

down old car are the reason that results in the air 

quality excess the standard from vehicle. 

40 17.9 183 82.1 
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The knowledge 

Wrong 

answer 

Correct 

answer 

n %   % n 

Suspended particulate material is the air pollutant 

that found to be the main problem and exceeding 

standards in Bangkok. 

58 26 165 74 

Health effect         

Dermal, Inhalation and Ingestion route that make the 

air pollution can pass through the body. 

98 43.9 125 56.1 

Pharynx can filter a large particulate matter. 54 24.2 169 75.8 

Respiratory problems is the effect of long term 

suspended particulate material exposure. 

26 11.7 197 88.3 

Air pollution Prevention 
    

Cotton face Mask is the most suitable type of 

respiratory protective equipment to traffic policemen. 

151 67.7 72 32.3 

Respiratory protective equipment should be used 

during every day duty. 

53 23.8 170 76.2 

The respiratory protective equipment have to check 

and clean before wearing and after every use.  

31 13.9 192 86.1 

Prevent the pathogen is not the beneficial of face 

mask while work on the road. 

68 30.5 155 69.5 

Legislation vehicle, Preventing the spread of dust and 

providing new technology are methods to solve the 

problem of particulate matter. 

36 16.1 187 83.9 

 

 After measure knowledge of respondents through 15 questions, the researcher 

interpreted the level of knowledge based on table 9. The score varied from 2 to 14 with 

average score of 10.3 ± 2.3, which indicated respondent had low to high level on 

knowledge. The result found 48.4% of respondents either had moderate and 34.5% of 

high knowledge level. Only 17.0% of respondent had low level of knowledge.  
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Table 19 The level of knowledge relates to air pollution of traffic policemen in 

Bangkok (n = 223) 

 

Knowledge Frequency Percent 

Low 38 17.0 

Moderate 108 48.4 

High 77 34.5 

Total 223 100.0 

 

4.1.3 Respondent’s Perception towards Air Pollution in Bangkok 

 

In this section, the researcher carried out the descriptive resulted from part 3 of 

questionnaire to explore the level of knowledge of traffic policemen in this study and 

to explore perception of adverse health effect relates to air pollution of traffic policemen 

in Bangkok. The result was demonstrated in table 20 - 24. 

 

As the data in table 20, most of respondents had good understanding and 

moderate perception on both positive and negative questionnaires. From the positive 

answer, the majority of respondents strongly perceived that it is necessary to wear 

respiratory protective equipment when you work on the road (57.4%), from your work 

on the road, you highly expose the pollutants (52%) and the pollutant from the roadway 

can contribute to respiratory disease and symptom (50.7%). Half of respondents agreed 

that while working on the street, you have dizziness, nausea and vomiting from inhaling 

air pollution from traffic (57.8%) and using face masks can avoid respiratory diseases 

such as bronchitis, asthma, bronchitis, lung cancer (54.3%). On the other hand the 

positive questions, there were 27.8% disagreed strongly and 33.2% disagreed with 

perceived respondents in terms of inhalation of dust, soot and the exhaust during the 

operation regularly don’t have impact on the body because the body has immune system 

and 15.2% strongly disagreed and 35.9% disagreed with dust can only cause coughing, 

sneezing, stuffy nose as well as 13.9% disagreed strongly and 43.9% disagreed with it 

is not necessary to use face mask because it is able to little filter dust. 
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Table 20 Percentage of perception toward air pollution of each individual item 

by respondent (n = 223) 

 

Perception items 

Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

% % % % % 

Traffic is the main cause of air 

pollution.   

48 48.4 2.2 1.3 0 

The pollutant from the roadway 

can contribute to respiratory 

disease and symptom. 

50.7 46.6 1.8 0.9 0 

Inhalation of dust, soot and the 

exhaust during the operation 

regularly don’t have impact on 

the body because the body has 

immune system. * 

13.9 21.5 3.6 33.2 27.8 

Respiratory disease caused by 

the inhalation of air pollution 

from traffic. It will happen only 

to unhealthy people only. * 

10.8 

 

24.7 5.8 24.7 10.8 

From your work on the road, 

you highly expose the 

pollutants? 

52 42.6 3.1 2.2 0 

From your work on the road for 

long time, you have high risk of 

lung cancer. 

45.3 46.6 4.9 2.7 0.4 

While working on the street, you 

have dizziness, nausea and 

vomiting from inhaling air 

pollution from traffic 

21.5 57.8 14.8 5.8 0 
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Perception items 

Strongly 

agree 
Agree Neutral 

Disa

gree 

Strongly 

disagree 

% % % % % 

Dust can only cause coughing, 

sneezing, stuffy nose. Therefore, 

you don’t have concerns about 

working on the road. * 

16.6 27.4 4.9 35.9 15.2 

You have the high risk of 

respiratory disease and symptom. 

42.2 48.9 8.1 0.9 0 

It is necessary to wear respiratory 

protective equipment when you 

work on the road. 

57.4 35.9 5.4 0.9 0.4 

Working for a long time without a 

face mask can cause dizziness, 

nausea, vomiting. 

35.9 48.9 10.3 4.5 0.4 

Using face masks while working 

on the road makes uncomfortable 

to breath, but it makes feel safe 

from air pollution 

23.8 48.4 10.3 16.6 0.9 

Using face masks can avoid 

respiratory diseases such as 

bronchitis , asthma, bronchitis , 

lung cancer 

29.6 54.3 10.3 4.5 1.3 

It is not necessary to use face 

mask because it is able to little 

filter dust. * 

9.9 22.0 10.3 43.9 13.9 

Traffic police who work on the 

streets have higher risk of 

respiratory diseases than the 

police work as administrator in 

the office. 

47.1 49.3 3.6 0 0 

* Negative statement 
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From table 21, the result shown the respondent was mostly agreed with pollutant 

from the roadway can contribute to respiratory disease and symptom (x̄ = 4.47), 

followed by highly expose the pollutants (x̄ = 4.44) and traffic is the main cause of air 

pollution (x̄ = 4.43). 

 

Table 21 The perception on air pollution (n = 223) 

 

Perception on air pollution Mean S.D 

Traffic is the main cause of air pollution. 4.43 0.61 

The pollutant from the roadway can contribute to 

respiratory disease and symptom. 

4.47 0.58 

Inhalation of dust, soot and the exhaust during the 

operation regularly don’t have impact on the body 

because the body has immune system. 

2.62 1.45 

Respiratory disease caused by the inhalation of air 

pollution from traffic. It will happen only to 

unhealthy people only. 

2.71 1.31 

From your work on the road, you highly expose the 

pollutants? 

4.44 0.66 

Average score 3.72 0.56 

 

 According to table 22, the result shown the respondent was mostly agreed with 

they have high risk of lung cancer (x̄ = 4.33), followed high risk of respiratory disease 

and symptom (x̄ = 4.32), and have dizziness, nausea and vomiting from inhaling air 

pollution from traffic (x̄ = 3.96).  

 

Table 22 The perception on health effect (n = 223) 

 

Perception on health effect Mean S.D 

From your work on the road for long time, you have 

high risk of lung cancer. 

4.33 0.52 
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Perception on health effect Mean S.D 

While working on the street, you have dizziness, 

nausea and vomiting from inhaling air pollution from 

traffic 

3.96 0.74 

Dust can only cause coughing, sneezing, stuffy nose. 

Therefore, you don’t have concerns about working 

on the road. 

2.94 1.30 

You have the high risk of respiratory disease and 

symptom. 

4.32 0.65 

Average score 3.87 0.52 

 

 In regard of table 23, the result shows respondent was mostly agreed with 

necessary to wear respiratory protective equipment when work on the road (x̄ = 4.48), 

followed by working on the streets have higher risk of respiratory diseases than work 

as administrator in the office (x̄ = 4.43), and working for a long time without a face 

mask can cause dizziness, nausea, vomiting (x̄ = 4.16). 

 

Table 23 The perception on air pollution prevention (n = 223) 

 

Perception on air pollution prevention Mean S.D 

It is necessary to wear respiratory protective equipment 

when you work on the road. 

4.48 0.68 

Working for a long time without a face mask can cause 

dizziness, nausea, vomiting. 

4.16 0.81 

Using face masks while working on the road makes 

uncomfortable to breath, but it makes feel safe from air 

pollution 

3.78 1.02 

Using face masks can avoid respiratory diseases such as 

bronchitis , asthma, bronchitis , lung cancer 

4.07 0.82 

It is not necessary to use face mask because it is able to 

little filter dust 

2.71 1.23 
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Perception on air pollution prevention Mean S.D 

Traffic police who work on the streets have higher risk of 

respiratory diseases than the police work as administrator 

in the office. 

4.43 0.56 

Average score 3.94 0.43 

 

After measure perception of respondents through 15 questions, the researcher 

interpreted the level of perception based on table 10. The score varied from 43 to 75, 

which had average score of 58.97 ± 6.75. The result found 52.9% of respondents either 

had moderate perception and 44.4% of good perception toward adverse health effect 

relates to air pollution. Only 2.7% of respondent had poor perception.  

 

Table 24 Overall perception score toward adverse health effect relates to air 

pollution of traffic policemen in Bangkok (n = 223) 

 

Perception Frequency Percent 

Poor Perception 6 2.7 

Moderate Perception 118 52.9 

Good Perception 99 44.4 

Total 223 100.0 

 

4.1.4 Respondent’s Self-prevention from Air pollution  

 

 In this section, the researcher carried out the descriptive resulted from part 4 of 

questionnaire to explore personal protective equipment, personal hygiene, and 

preventive behaviors of 223 policemen who were participants in this study. The result 

was demonstrated in table 25 - 29. 

 

As the data in table 25, there were 20 questions were applied to measure 

respondent’s self-prevention from air pollution. In term of Respiratory Protective 

Equipment (Face Mask), it showed the positive question 41.7% of respondents wore 
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Face Mask equipment while working and 38.6% of respondents checked respiratory 

protective equipment before using, while 40.8% of agency did not purchase the mask 

and 24.6% of never been got the information about how to properly wear a mask from 

government and the private sector. In the contrast of positive questions, 21.5% of 

respondents did not wear a mask because it is difficult to perform traffic work during 

working and 10.3% of respondents did not worn face mask interferes with routine 

talking in walky-talky. In aspect of personal hygiene, it found 39% of respondent 

changed a dirty cloth after work and 31.4% of respondent washed hands and face with 

soap before eating and preparing food. The positive questions of protective behaviors, 

33.6% of respondents had not been trained to know about air pollution and health 

effects, 31.4% of after working on the road, the respondents sometimes notice that they 

had dizziness, nausea, vomiting, difficulty breathing, chest pain every time as well as 

30.9% of respondents had not been trained to know how to protect yourself from 

respiratory disease. However, the negative questions, it showed that 51.1% of 

respondents did never smoke while working. 

 

Table 25 Percentage of Self-prevention from air pollution of each individual 

item by respondents (n = 223) 

 

Self-prevention n items 
Always Often Sometime Rarely Never 

% % % % % 

Respiratory Protective 

Equipment (Face Mask) 

Wear Face Mask equipment 

while working 

41.7 25.6 22.9 8.1 1.8 

Check respiratory protective 

equipment before using. 

38.6 26.5 20.2 5.8 9.0 

You Regularly clean your mask 

before / after use. 

22.9 40.4 23.3 10.3 3.1 
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Self-prevention n items 
Always Often Sometime Rarely Never 

% % % % % 

How often do you change your 

respiratory protective 

equipment? 

22.9 40.4 23.3 10.3 3.1 

Wearing face mask interferes 

with routine talking in walky-

talky. * 

14.8 32.7 39 3.1 10.3 

While working, you do not 

wear a mask because it is 

difficult to perform traffic 

work.* 

9.4 22.0 29.6 17.5 21.5 

You always get the information 

about how to properly wear a 

mask from government and the 

private sector. 

6.3 15.2 43.1 18.8 24.6 

Your agency will be out the 

cost of purchasing the mask. 

5.4 9.0 24.2 20.6 40.8 

Personal hygiene 

Wash hands and face with soap 

before eating and preparing 

food 

31.4 36.8 25.6 5.4 0.9 

Change a dirty cloth after work 39.0 37.2 20.2 2.2 1.3 

Got plenty of rest (8 to 10 

hours per night) 

14.3 16.1 48.9 16.1 4.5 

You daily eat a variety from 

each of the five food groups. 

11.7 24.7 47.5 12.1 4.0 

Protective behaviors 

How often do you smoke while 

working?* 

8.1 19.3 14.8 6.7 51.1 
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Self-prevention n items 
Always Often Sometime Rarely Never 

% % % % % 

How often do you do you 

check up your health? 

17.0 24.7 34.1 23.8 0.4 

How often do you have the 

annual pulmonary checkup? 

18.4 18.8 28.3 31.8 2.7 

When you have difficulty 

breathing  or chest pain, You 

will immediately see a doctor 

17.5 15.2 30.9 13.9 22.4 

After working on the road, you 

notice that you will have 

dizziness, nausea, vomiting, 

difficulty breathing, chest pain 

every time. 

3.6 12.1 31.4 30.5 22.4 

You've been trained to know 

about air pollution and health 

effects. 

5.4 12.1 26.0 22.9 33.6 

You've been trained to know 

how to protect yourself from 

respiratory disease 

3.1 13.9 27.8 22.4 30.9 

You ever find a book to read 

articles on the subject of air 

pollution more. 

4.5 15.2 24.2 23.8 30.5 

* Negative statement 

 

In regard of table 26, the result showed respondent was mostly agreed with 

practicing on wear face mask equipment while working (x̄ = 3.97), followed by check 

respiratory protective equipment before using (x̄ = 3.82), and frequency on change 

respiratory protective equipment (x̄ = 3.72). 
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Table 26 The score of practicing on respiratory protective equipment (n = 223) 

 

Respiratory Protective Equipment (Face Mask) Mean S.D 

Wear Face Mask equipment while working 3.97 1.04 

Check respiratory protective equipment before using. 3.82 1.25 

You Regularly clean your mask before / after use. 3.61 1.20 

How often do you change your respiratory protective 

equipment? 

3.72 1.02 

Wearing face mask interferes with routine talking in 

walky-talky. 

3.40 1.09 

While working, you do not wear a mask because it is 

difficult to perform traffic work. 

2.80 1.26 

You always get the information about how to properly 

wear a mask from government and the private sector. 

2.61 1.19 

Your agency will be out the cost of purchasing the 

mask. 

2.19 1.20 

Average score 3.26 0.68 

 

From table 27, the result shows respondent was mostly agreed with practicing 

on change a dirty cloth after work (x̄ = 4.11), followed by wash hands and face with 

soap before eating and preparing food (x̄ = 3.92), and daily eat a variety from each of 

the five food groups (x̄ = 3.30). 

 

Table 27 The score of practicing on personal hygiene (n = 223) 

 

Personal hygiene Mean S.D 

Wash hands and face with soap before eating and 

preparing food 

3.92 0.92 

Change a dirty cloth after work 4.11 0.89 

Got plenty of rest (8 to 10 hours per night) 3.21 1.02 

You daily eat a variety from each of the five food groups. 3.30 0.95 

Average score 3.63 0.67 
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In case of protective behavior, the result shows respondent was mostly agreed 

with practicing on check up their health (x̄ = 3.38), followed by having the annual 

pulmonary checkup (x̄ = 3.22), and immediately see a doctor when having difficulty 

breathing or chest pain (x̄ = 2.92). 

 

Table 28 The score of practicing on protective behaviors (n = 223) 

 

Protective behaviors Mean S.D 

How often do you smoke while working? 2.30 1.45 

How often do you do you check up your health? 3.38 1.03 

How often do you have the annual pulmonary checkup? 3.22 1.15 

When you have difficulty breathing  or chest pain, You 

will immediately see a doctor 

2.92 1.38 

After working on the road, you notice that you will have 

dizziness, nausea, vomiting, difficulty breathing, and 

chest pain every time. 

2.45 1.08 

You've been trained to know about air pollution and 

health effects. 

2.36 1.20 

You've been trained to know how to protect yourself 

from respiratory disease 

2.39 1.14 

You ever find a book to read articles on the subject of 

air pollution more. 

2.40 1.20 

Average score 2.67 0.77 

 

After measure self-prevention of respondents through 15 questions, the author 

interpreted the level of self-prevention based on table 11. The score varies from 35 to 

96, which had average score of 63.11 ± 11.7. The result found 53.8% of respondents 

either had moderate prevention and 43% of good prevention toward adverse health 

effect relates to air pollution. Only 3.1% of respondent had poor prevention. 
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Table 29 Overall practice score toward self-prevention from air pollution of 

traffic policemen in Bangkok (n = 223) 

 

Self-prevention Frequency Percent 

Poor Prevention 7 3.1 

Moderate Prevention 120 53.8 

Good Prevention 96 43 

Total 223 100.0 

 

4.2 Inferential Analysis 

In this section, the researcher applied analytical statistics to resolve four 

research hypotheses of the study. Chi-square was employed to test all of hypotheses 

and measure relationship between socio-demographic factors, the knowledge factors, 

the perception, and self-prevention. The result was demonstrated in table 30 - 34. 

 

Hypothesis 1: There was association between socio demographic factors and 

self-prevention of traffic policemen in Bangkok. 

 

From the result of Chi-square in table 30, the cross tabulation of gender, age, 

education levels, work experiences, income, working hours, working days, frequency 

of exercise, latest health check up by doctor, having chronic disease, having respiratory 

symptoms and disease, smoking behavior, number of cigarette, information about air 

pollution and health effect and training on prevention between air pollution were 

performed respectively. There were no signification association of gender, age, work 

experiences, income, working hours, working days, latest health check up by doctor, 

having respiratory symptoms and disease, smoking behavior, number of cigarette and 

self-prevention with p-value (no value, 0.892, 0.556, 0.505, 0.567, 0.304, 0.330, 0.898, 

0.294 and 0.457 respectively ) at 0.05 significant level.  

 

The chi-square statistics test indicated that there was signification between 

education levels, frequency of exercise, having chronic disease, information about air 
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pollution and health effect and training on prevention between air pollution and self-

prevention with p-value 0.011, 0.001, 0.028, 0.011 and 0.005 respectively at 0.05 

significant level. The percentage of neutral self-prevention among diploma was 62.1%, 

bachelor’s degree was 57.6%, and certificate was 43.2%. The percentage of neutral self-

prevention among 4-6 days/week of exercise was 75% and everyday was 60%. The 

percentage of neutral self-prevention among the respondent who got information about 

air pollution and health effect was 54.8% and the respondent who had not been got 

information about air pollution and health effect was 49.1%. The percentage of neutral 

self-prevention among the respondent who has trained on prevention of air pollution 

was 54.4% and the respondent who had not trained on prevention of air pollution was 

49.4%.  Thus, the researcher partially accepted hypothesis 1 which referred there was 

association between socio demographic factors and self-prevention of traffic policemen 

in Bangkok in terms of education levels, frequency of exercise, having chronic disease, 

information about air pollution and health effect and training on prevention between air 

pollution and self-prevention.  

 

Table 30 The relationship between socio demographic factors and self-

prevention of traffic policemen in Bangkok. (n = 223) 

 

Demographic 

Variables 

Self-Prevention 

χ2 p-value Not Concern 

No. (%) 

Neutral 

No. (%) 

Concern 

No. (%) 

Gender    

- - Male 

Female 

91 (40.8) 

0 (0) 

113 (50.7) 

0 (0) 

19 (8.5) 

0 (0) 

Age    

2.27 0.892 

21 - 30 15 (41.7) 17 (47.2) 4 (11.1) 

31 - 40 8 (34.8) 13 (56.5) 2 (8.7) 

41 - 50 40 (39.2) 52 (51) 10 (9.8) 

51 - 60 28 (45.2) 31 (50) 3 (4.8) 
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Demographic 

Variables 

Self-Prevention 

χ2 p-value Not Concern 

No. (%) 

Neutral 

No. (%) 

Concern 

No. (%) 

Education level    

16.51 0.011* 

Certificate 41 (50.6) 35 (43.2) 5 (6.2) 

Diploma 11 (37.9) 18 (62.1) 0 (0) 

Bachelor' s Degree 31 (31.3) 57 (57.6) 11 (11.1) 

Master's Degree 3 (21.4) 8 (57.1) 3 (21.4) 

Work Experiences    

4.90 0.556 

Less than 5 years 31 (43.1) 35 (48.6) 6 (8.3) 

6 - 10 years 13 (46.4) 14 (50) 1 (3.6) 

11 - 15 years 24 (37.5) 31 (48.4) 9 (14.1) 

Over 15 years 23 (39) 33 (55.9) 3 (5.1) 

Income    

7.29 0.505 

Less than 15,000 Baht 11 (45.8) 11 (45.8) 2 (8.3) 

15,000 – 20,000 Baht 12 (37.5) 15 (46.9) 5 (15.6) 

20,000 – 25,000 Baht 18 (32.7) 30 (54.5) 7 (12.7) 

25, 000 – 30,000 Baht 34 (43.6) 40 (51.3) 4 (5.1) 

More than 30,000 

Baht 

16 (47.1) 17 (50) 1 (2.9) 

Working hours      

3 hours or less 28 (52.8) 22 (41.5) 3 (5.7) 

4.821 0.567 
4 - 7 hours 15 (34.9) 24 (55.8) 4 (9.3) 

8 - 11 hours 41 (37.6) 57 (52.3) 11 (10.1) 

More than 11 hours 7 (38.9) 10 (55.6) 1 (5.6) 

Working days    

13.94 0.304 

1 day 1 (20) 3 (60) 1 (20) 

2 days 0 (0) 1 (100) 1 (0) 

3 days 0 (0) 3 (100) 0 (0) 

4 days 3 (37.5) 3 (37.5) 2 (25) 

5 days 24 (45.3) 22 (41.5) 7 (13.2) 
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Demographic 

Variables 

Self-Prevention 

χ2 p-value Not Concern 

No. (%) 

Neutral 

No. (%) 

Concern 

No. (%) 

6 days 44 (42.3) 52 (50) 8 (7.7)   

7 days 19 (38.8) 29 (59.2) 1 (2)   

Frequency of 

exercise 

   

27.73 0.001* 
Never 37 (55.2) 30 (44.8) 0 (0) 

1-3 days/week 51 (41.8) 59 (48.4) 12 (9.8) 

4-6 days/week 1 (4.2) 18 (75) 5 (20.8) 

Everyday 2 (20) 6 (60) 2 (20) 

Latest health 

checkup by doctor 

   

6.88 0.330 
6 months ago 58 (39.5) 74 (50.3) 15 (10.2) 

1 year ago 26 (50) 25 (48.1) 1 (1.9) 

More than 1 year ago 5 (26.3) 12 (63.2) 2 (10.5) 

Have not examination 2 (40) 2 (40) 1 (20) 

Having chronic 

disease 

   

7.66 0.028* 
No 65 (39.2) 82 (49.4) 19 (11.4) 

Yes 26 (45.6) 31 (54.4) 0 (0) 

Having respiratory 

symptoms or disease 

   

0.215 0.898 
No 76 (40.2) 97 (51.3) 16 (8.5) 

Yes 15 (44.1) 16 (47.1) 3 (8.8) 

Smoking behavior    

4.931 0.294 
Never smoked 53 (41.7) 66 (52) 8 (6.3) 

Had quit smoking 20 (42.6) 24 (51.1) 3 (6.4) 

Smoking    
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Demographic 

Variables 

Self-Prevention 

χ2 p-value Not Concern 

No. (%) 

Neutral 

No. (%) 

Concern 

No. (%) 

Number of rolls    

7.76 0.457 

Never 60 (42) 75 (52.4) 8 (5.6) 

1-10 Rolls 20 (46.5) 17 (39.5) 6 (14) 

11-20 Rolls 2 (28.6) 4 (57.1) 1 (14.3) 

21-30 Rolls 2 (28.6) 4 (57.1) 1 (14.3) 

31-40 Rolls 0 (0) 1 (100) 0 (0) 

Information about 

air pollution and 

health effect 

   

9.04 0.011* 

No 73 (45.3) 79 (49.1) 9 (5.6) 

Yes 18 (29) 34 (54.8) 10 (16.1) 

Training on 

prevention of air 

pollution 

   

10.57 0.005* 

No 75 (45.2) 82 (49.4) 9 (5.4) 

Yes 16 (28.1) 31 (54.4) 10 (17.5) 

* Significant at the 0.05 level (2-tailed). 

 

Hypothesis 2: There was association between knowledge and perception 

towards self-prevention of traffic policemen in Bangkok. 

 

From the result of Chi-square in table 31, the cross tabulation of knowledge and 

perception were performed. The chi-square statistics test indicated that there was 

signification between knowledge and perception due to p-value was lower 0.05 at 0.05 

significant level. (p -value = 0.001). The percentage of moderate perception among 

moderate knowledge was 57.4. The percentage of good perception among high 

knowledge was 50.6. The percentage of moderate perception among low knowledge 

was 50. As the result, the researcher accepted hypothesis 2 which referred there was 
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association between knowledge and perception towards self-prevention of traffic 

policemen in Bangkok. 

 

Table 31 The relationship between knowledge and perception towards self-

prevention of traffic policemen in Bangkok (n = 223) 

 

Demographic 

Variables 

Perception 

χ2 p-value Poor 

No. (%) 

Moderate 

No. (%) 

Good 

No. (%) 

Knowledge    

20.997 0.001* 
Low 5 (13.2) 19 (50) 14 (36.8) 

Moderate 0 (0) 62 (57.4) 46 (42.6) 

High 1 (1.3) 37 (48.1) 39 (50.6) 

* Significant at the 0.05 level (2-tailed). 

 

Hypothesis 3: There was association between knowledge and self-prevention 

of traffic policemen in Bangkok. 

 

From the result of Chi-square in table 32, the cross tabulation of knowledge and 

self-prevention were performed. The chi-square statistics test indicated that there was 

signification between knowledge and self-prevention due to p-value was lower 0.05 at 

0.05 significant level. (p -value = 0.001) 

 

The percentage of moderate self-prevention among high knowledge was 64.9. 

The percentage of good self-prevention among high knowledge was 50.6. The 

percentage of poor self-prevention among moderate knowledge was 50.9. As the result, 

the researcher accepted hypothesis 3 which referred there was association between 

knowledge and self-prevention of traffic policemen in Bangkok. 
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Table 32 The relationship between knowledge and self-prevention of traffic 

policemen in Bangkok. (n = 223) 

Demographic 

Variables 

Self-Prevention 

χ2 p-value Poor 

No. (%) 

Moderate 

No. (%) 

Good 

No. (%) 

Knowledge    

17.78 0.001* 
Low 19 (50) 16 (42.1) 3 (7.9) 

Moderate 55 (50.9) 47 (43.5) 6 (5.6) 

High 17 (22.1) 50 (64.9) 10 (13) 

* Significant at the 0.05 level (2-tailed). 

 

Hypothesis 4: There was association between perception and self-prevention of 

traffic policemen in Bangkok. 

 

From the result of Chi-square in table 33, the chi-square statistics test indicated 

that there was zero cell value in poor perception with good self-prevention of the cross 

tabulation. After that, the researcher had to transform table into 4 x 4 by merging cell 

of moderate and good cell of self-prevention and merging cell of moderate and good 

perception. Moreover, the researcher decided to merge good self-prevention to 

moderate self-prevention and merge good perception to moderated perception because 

the good self-prevention and good perception cell had the lowest percentage value. 

 

Table 33 The relationship between perception and self-prevention of traffic 

policemen in Bangkok. (n = 223) from Chi-square test 

Demographic 

Variables 

Self-Prevention 

χ2 p-value Poor 

No. (%) 

Moderate 

No. (%) 

Good 

No. (%) 

Perception    

7.40 0.116 
Poor 5 (83.3) 1 (16.7) 0 (0) 

Moderate 52 (44.1) 58 (49.2) 8 (6.8) 

Good 34 (34.3) 54 (54.4) 11 (11.1) 
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Thus, the hypothesis used Fisher Exact Test to assess the relationship. From the 

result of Fisher Exact Test in table 34, the cross tabulation of perception and self-

prevention were performed. Fisher Exact test indicated that there was signification 

between perception and self-prevention of traffic policemen because p-value is lower 

0.05 at 0.05 significant level. (p -value = 0.043) 

 

The percentage of poor self-prevention among poor perception was 83.3. The 

percentage moderate and good self-prevention among moderate and good perception 

was 60.4. As the result, the researcher accepted hypothesis 4 which referred there was 

association between perception and self-prevention of traffic policemen in Bangkok. 

 

Table 34 The relationship between perception and self-prevention of traffic 

policemen in Bangkok. (n = 223) from Fisher Exact Test 

 

Demographic 

Variables 

Self-Prevention 

p-value Poor  

No. (%) 

Moderate and Good  

No. (%) 

Perception   

0.043 Poor 5 (83.3) 1 (16.7) 

Moderate and Good 86 (39.6) 131 (60.4) 
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CHAPTER 5  

DISCUSSION 

 This chapter provided the purpose of this study that was to evaluation the 

knowledge, perception and self-prevention from air pollution of traffic policemen in 

Bangkok. The areas that the researcher had selected to study were Jatujak, 

PomPrapSattruPhai, Din Daeng and Rat Burana district. Jatujak was a representative of 

the area had PM10 highly exceeded the standard in 2013. PomPrapSattruPhai was a 

representative of the area had PM10 highly exceeded the standard in 2012. Din Daeng 

was a representative of the area had PM2.5 highly exceeded the standard in 2012-2013. 

Rat Burana was a representative of the area had not exceeded the standard in 2012-

2013. There were 223 respondents who are traffic policemen from 11 police stations 

from those areas.   

 

 The results were discussed as follows. 

5.1 Socio demographics characteristics. 

5.2 Knowledge’s level of adverse health effect towards Air Pollution  

5.3 Perception’s level of adverse health effect towards Air Pollution  

5.4 Self-prevention s level from Air pollution 

5.5 The association between demographic factors and self-prevention  

5.6 The association between knowledge and perception of adverse 

health effect 

5.7 The association between knowledge and self-prevention of traffic 

policemen 

5.8 The association between perception of adverse health effect and self-

prevention of traffic policemen. 
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5.1 Socio Demographics 

 

 In this study, the socio demographic were assessed in terms of gender, age, 

education level, income, etc. The entire of respondents were male. The result was as 

follows 

 

 5.1.1 Personal information 

 

 The finding shown that most of respondents have age ranged from 41 – 50 years 

(45.7%), bachelor’s degree (44.4%), working as traffic policeman 6 - 10 years (32.3%) 

that average 12.3±9.1 years, 25, income 000 – 30,000 Baht (35.0%), worked hour per 

day 8 - 11 hours (48.9%) that average 6.2±3.7 hours, Worked 6 day per week (46.6%), 

exercised 1-3 days/week (54.7%), did not have chronic disease (74.4%), did not have 

respiratory symptoms or disease (84.8%), did not have smoking behavior (57.0%), and 

the respondents that had smoking behavior about 1-10 rolls per day. From these results, 

it showed mostly policemen had highly an opportunity to expose the pollutants when 

they worked on the road due to the number of their working hour. Moreover, some 

policemen also had smoking behavior. Thus, local authority should have protective 

measurement as job and working area rotation which prevent the policeman from the 

same highly risk area. 

 

 5.1.2 Training Information 

 

 The survey found that the respondents mostly policemen did not get information 

about air pollution and health effect from government organizations during one year 

ago and had not got training on self-prevention from air pollution from government 

organizations during one year ago as 72.2 % and 74.4%, respectively. According to 

Viyada (2009), who mentioned that there were 63.3% of the Suratthani traffic 

policemen who never had trained on traffic air pollution. It could be assumed that the 

majority of policeman in Thailand have ever got information about air pollution and 

health effect and got training on self-prevention from air pollution. Thus, the Royal 
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Thai Police should has zero illness from work-related policy in order to reduce the 

prevalence of respiratory disease form work.  

 

5.2 Knowledge’s level of adverse health effect towards Air Pollution 

 

 5.2.1 Knowledge about air pollution 

 

 From the answer of questionnaires found that over 80% of respondents 

understand about the air pollution in communities and traffic pollution. However, most 

of respondents did not know cause of air pollution (89.7%) and some respondents did 

not know the air pollution in terms of what is air pollution (36.3%) and traffic pollution 

(11.2%) as well as which type of vehicle can cause traffic air pollution mostly (21.1%). 

 

 5.2.2 Health effect 

 

 The finding shown that the respondents mostly understood long term health 

effect of air pollution (88.3%) and the route (56.1%) and part of the respiratory track 

(75.8%) that have effect on having the respiratory symptom and diseases. 

 

 5.2.3 Air pollution Prevention 

 

 Most of the respondents clearly known about how to use respiratory protective 

equipment in term of 76.2% what time that should be use respiratory protective 

equipment, 86.1% how to check the respiratory protective equipment before wearing, 

69.5% what is the beneficial of face mask, 83.9% know about methods to solve the 

problem of particulate matter. Therefore, 67.7% don’t know about what is the suitable 

respiratory protective equipment to use while working as traffic policeman on the road. 
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 5.2.4 The level of knowledge  

 

 The respondents generally had got moderate knowledge which the score varied 

from 2 to 14 with average score of 10.3 ± 2.3. Moreover, the respondents had high level 

(34.5%) and low level (17.0%). 

 

 As the result, from Socio-demographic data and knowledge’s level gained from 

the survey showed that most of the policemen had enough basic knowledge of air 

pollution, health effect and self-prevention. The respondent’s knowledge which might 

obtained from their educations and the social media such as television, print media, etc. 

Most of the respondents had not been trained about air pollution, health effect and self-

prevention especially in order to have a better understand. Thus, some respondents still 

had low knowledge level. This finding was also corresponded to Nareerat (2000), who 

mentioned that the Thai Red Cross Society College of nursing students had a medium 

level of knowledge concerning prevention of air pollution in Bangkok Metropolitan. 

Moreover, this result also agreed with Shashidhara.G (2005) who referred there was a 

relationship between knowledge and practice among traffic policeman to protect 

against health hazards generated by traffic air pollution in Bangalore City. 

 

5.3 Perception’s level of adverse health effect towards Air Pollution 

 

 5.3.1 The perception on air pollution 

 

 Form survey, the respondents mostly agreed with air pollution by having 

average score 3.72. The perception of respondents in terms of the pollutant from the 

roadway can contribute to respiratory disease and symptom has highest score (4.47) 

and followed by the perception of respondents in terms of from your work on the road, 

you highly expose the pollutants (4.44). This finding was correspond to Catalán-

Vázquez (2009) mentioned that air pollution was perceived as serious/very serious from 

the students in Mexico City. 
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 5.3.2 The perception on health effect 

 

The respondents mostly agreed with air pollution by having average score 3.87. 

The perception of respondents in terms of from they had high risk of lung cancer (4.33) 

and followed by they had the high risk of respiratory disease and symptom. (4.32). 

 

5.3.3 The perception on air pollution prevention 

 

The respondents mostly agreed with air pollution by having average score 3.94. 

The perception of respondents in terms of it is necessary to wear respiratory protective 

equipment when you work on the road. (4.48) and followed by traffic police who work 

on the streets have higher risk of respiratory diseases than the police work as 

administrator in the office. (4.43). 

 

5.2.4 The level of the perception 

 

The respondents generally had got moderate perception which the score varied 

from 43 to 75 with average score of 58.97 ± 6.75. Moreover, the respondents had high 

level (44.4%) and low level (2.7%) 

 

Consequently, from the perception on air pollution, health effect and self-

prevent results, it showed that the respondents had moderate and good perception with 

adverse health effect relates to air pollution of traffic policemen in Bangkok. As, There 

were a very few person that had a good perception. The perception was assumed that 

the respondents mostly good perception about the air pollution that had enormous 

adverse effect on their respiratory system and how to prevent themselves from air 

pollution. This finding was consist with the finding of Pannipa (2013), who stated that 

most of motorcycle taxi driver in Bangkok area had neutral perceived barriers to prevent 

environmental lung diseases. Moreover, this result also agreed with Shashidhara.G 

(2005) who referred there was a relationship between knowledge and practice among 
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traffic policeman to protect against health hazards generated by traffic air pollution in 

Bangalore City. 

 

5.4 Self-prevention s level from Air pollution 

 

 5.4.1 The level of practicing on respiratory protective equipment 

 

 The finding shown that the respondents wore face mask equipment while 

worked sometime to often because the average score was 3.97 ± 1.04, by followed 

checked and cleaned face mask before/after used (3.82, 3.61) as well as changed their 

face mask sometime (3.72). However, the respondents had rarely got the information 

about how to properly wear a mask from government and the private sector (2.80). 

Moreover, their agency had purchased the mask. (2.19) 

 

 5.4.2 The level of practicing on personal hygiene 

 

The respondents sometime had mostly practiced on personal hygiene as washed 

hand, changed cloth after work, got plenty of rest and ate a variety from each of the five 

food groups because the average score of practicing on personal hygiene is 3.63 ± 0.67. 

 

 5.4.3 The level of practicing on protective behaviors 

 

 Most of the respondents had behavior to protect themselves by using face mask 

and practicing on personal hygiene because average score of practicing on protective 

behaviors was 2.67 ± 0.77. There were lowest score as air pollution, health effect and 

self-prevention training programs (2.36, 2.39).  
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 5.4.4 The level of self-prevention from air pollution 

 

 The respondents generally have got moderate self-prevention which the score 

varied from 35 to 96 with average score of 63.11 ± 11.7. Moreover, the respondents 

had high level (44.4%) and low level (2.7%) 

 Thus, self-prevention had score varies from 35 to 96, which had average score 

of 63.11 ± 11.7. The finding found that 53.8% of respondents either moderate 

prevention and 43% of good prevention toward adverse health effect relates to air 

pollution. Only 3.1% of respondent have poor prevention. The self-prevention was 

assumed that mostly respondent had good behavior on self-prevention, Although, It had 

some respondents had poor prevention that should been improved. This finding was 

agree with the finding of Pannipa (2013), who stated that the majority of motorcycle 

taxi driver in Bangkok area had neutral preventive environmental lung disease. This 

finding was also correspond to Nareerat (2000), who mentioned that the Thai Red Cross 

Society College of nursing students had a medium level of practice concerning 

prevention of air pollution in Bangkok Metropolitan. 

 

5.5 The association between socio demographic factors and self-prevention  

 

 In this study, the researcher used chi-square to assess the association between 

socio demographic factors and self-prevention. The result of this study interpreted that 

there partially were at 0.05 significant level in terms of education level, frequency of 

exercise, having chronic disease, information about air pollution and health effect and 

Training on prevention of air pollution as 0.011, 0.001, 0.028, 0.011 and 0.005, 

respectively. Moreover, this study had been discussed by each individual issue as 

follows. 

 

1. The Education Level  

 

From the survey, the certificate education level had the percentage and the 

number of not concern self-prevention respondent more than other education level 
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(50.6%). The diploma education level had the most percentage on neutral self-

prevention respondent (62.1%) The master’s degree had the most percentage on 

concern self-prevention respondent (21.4%) 

 

Consequently, the education level was assumed that the higher education will 

have more self-prevent behavior than the lower education. The higher group education 

got more or less the information about air pollution, health effect and self-prevention 

from their education that provided them with good behavior. Therefore, additional 

measures should be taken to reduce the gap between respondent’s educations in order 

to the respondent who is in lower group education will have better behavior on self-

prevention. This finding was agree with the finding of Hannah (2009), who stated that 

in the higher educated of respondents from Queensland, Australia were more likely to 

accept air pollution harmed their health during their work-related commute when 

compared to respective referent categories (p < 0.05). This finding also agreed with Rui 

(2015), who mentioned that there were the relationship between the educational level 

of parent’s respondent and the knowledge toward air pollution in children’s respiratory 

health. Moreover, it also related with Hannah M. (2009) mentioned that those higher 

educated were more recognize to the air pollution which harmed respiratory during their 

work-related commute (p < 0.05). 

 

2. Frequency of exercise 

 

From the survey, the respondent who never been exercised had the percentage 

and the number of not concern self-prevention respondent more than other group 

(55.2%). The respondent who exercised 4-6 days/week had the most percentage on 

neutral self-prevention respondent (75%) The respondent who exercised 4-6 days/week 

had the most percentage on concern self-prevention respondent (20.8%) 

 

Consequently, the frequency of exercise were assumed that the person with 

more frequency of exercise was rather than a behavior to protect themselves from air 

pollution than people with less frequency of exercise. Thereby, if we want to improve 

the self-prevention behavior of the respondents, it should has health promotion program 
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that affect self-prevention the most. Moreover, additional measures should be provided 

health promotion program for respondents who has less exercise in order to have better 

behavior to protect themselves from air pollution. 

 

3. Having chronic disease 

 

From the survey, the respondent who has chronic disease had the percentage of 

not concern self-prevention respondent more than the respondent who has not chronic 

disease (45.6%). The respondent who has chronic disease had the percentage of neutral 

self-prevention respondent more than the respondent who has not chronic disease 

(54.4%). The respondent who has not chronic disease had the percentage of concern 

self-prevention respondent more than the respondent who has chronic disease (11.4%) 

 

Thus, having chronic disease was assumed that the respondent who did not has 

chronic disease had better behavior to protect themselves from air pollution than the 

respondent who has chronic disease. The first priority group that we had to focus on 

was the respondent who has chronic disease in order to make them had better self-

prevention behavior. This finding agreed with the finding of Torstem (1991), who 

stated that the lung disease of resident’s participants in the Copenhagen area less willing 

to avoid car driving in terms of pollution alerts than healthy participants.   

 

4. To get the information about air pollution and health effect from government 

organizations during one year ago 

 

From the survey, the respondent who did not get information about air pollution 

and health had the percentage of not concern self-prevention respondent more than the 

respondent who got information about air pollution and health (45.3%). The respondent 

who got information about air pollution and health has the percentage of neutral self-

prevention respondent more than the respondent who did not get information about air 

pollution and health (54.8%). The respondent who got information about air pollution 

and health has the percentage of concern self-prevention respondent more than the 

respondent who did not get information about air pollution and health (16.1%). 
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According to Viyada (2009), which mentioned that there were 63.3% of the Suratthani 

traffic policemen who never have trained on traffic air pollution. From the survey, it 

found that the respondent who got about air pollution and health effect from 

government organizations during one year ago, they had better self-prevention.  

 

5. Training on self-prevention from air pollution from Government organizations 

during one year ago. 

 

From the survey, the respondent who had not trained on prevention of air 

pollution had the percentage of not concern self-prevention respondent more than the 

respondent who had trained on prevention of air pollution (45.2%). The respondent who 

had trained on prevention of air pollution had the percentage of neutral self-prevention 

respondent more than the respondent who had not trained on prevention of air pollution 

(54.4%). The respondent who had trained on prevention of air pollution had the 

percentage of concern self-prevention respondent more than the respondent who had 

not trained on prevention of air pollution (17.5%). As the result, it found that the 

respondent who had trained on prevention of air pollution, they had better self-

prevention.  

 

 

Figure 8 Conclusion of the association between  

socio-demographic factors and self-prevention. 
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5.6 The association between knowledge and perception of adverse health effect 

 

In this study, the researcher used chi-square to evaluate the association between 

knowledge and perception of adverse health effect. The result of this study interpreted 

that there were association between knowledge and perception of adverse health effect 

because p-value was 0.001 at 0.05 significant level. This association agreed with Rui 

(2015) mentioned that there were positive correlation between knowledge and attitude 

of children’s respiratory health in Shanghai, China (spearman rank correlation were 

0.40 at p – valve < 0.01) and also agreed with to Nareerat (2000) said that there were 

positive correlation between attitude and practices air pollution at the 0.05 significant 

level.  

 

The respondent who had low knowledge had the percentage of poor perception 

respondent more than other groups (13.2%). The respondent who had moderate 

knowledge had the percentage of moderate perception respondent more than other 

groups (57.4%). The respondent who had high knowledge had the percentage of good 

perception respondent more than other group (57.4%). Moreover, it showed some 

respondent had poor perception with misunderstood about the health impacts from air 

pollution that could been occurred only unhealthy people and the air pollution could 

not impact on the respiratory system due to immune system. Moreover, some 

respondents also misunderstood that dust cannot cause adverse health effect such as 

cells damage in the respiratory system. Thus, the traffic policemen should acquire the 

information and get training about air pollution and health effect that provide them with 

more good perception. In conclusion, the more the respondent gets knowledge, the 

better the respondent has good perception.  

 

5.7 The association between knowledge and self-prevention of traffic policemen 

 

 In this study, the researcher used chi-square to assess the association between 

knowledge and self-prevention of traffic policemen. The result of this study interpreted 

that there were association between knowledge and perception of adverse health effect 
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because p-value was 0.001 at 0.05 significant level. This association agreed with Rui 

(2015), which mentioned that there were positive correlation between knowledge and 

practice of children’s respiratory health in Shanghai, China (spearman rank correlation 

were 0.37 at p – valve < 0.01). Moreover, this result also agreed with Shashidhara.G 

(2005) who referred there was a relationship between knowledge and practice among 

traffic policeman to protect against health hazards generated by traffic air pollution in 

Bangalore City.  

 

The respondent who had moderate knowledge had the percentage of poor self-

prevention respondent more than other groups (50.9%). The respondent who had high 

knowledge had the percentage of moderate self-prevention respondent more than other 

groups (64.9%). The respondent who had high knowledge had the percentage of good 

self-prevention respondent more than other group (13%). In addition, it showed some 

respondent did not know about the benefit and how to select of respiratory protective 

equipment as well as some respondent did not get the information about how to properly 

wear a mask from government and the private sector. So, these problems that can bring 

about the poor self-prevention. As the result, the more the respondent gets knowledge, 

the better the respondent has good behavior.  

 

5.8 The association between perception of adverse health effect and self-

prevention of traffic policemen 

 

In this study, the researcher used Fisher Exact Test to assess the association 

between perception and self-prevention of traffic policemen. The result of this study 

interpreted that there were association between perception and self-prevention because 

p-value was above 0.05 at significant level (p-value = 0.043). This association agreed 

with Pannipa (2013) who mentioned that perceived self-efficacy and perceived benefits 

were positively significantly correlated with behaviors of health promoting to 

preventive environmental lung diseases and also agreed with to Nareerat (2000) said 

there were positive correlation between attitude and practices of air pollution at the 0.05 

significant level. 
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The respondent who had poor perception had the percentage of poor self-

prevention respondent more than moderate and good self-prevention (83.3%). The 

respondent who had moderate and good perception had the percentage of moderate and 

good self-prevention respondent more than poor self-prevention (60.4%). Furthermore, 

it showed some respondents had low perception which resulted in poor self-prevention 

because they perceived that it was not necessary to use face mask because it was able 

to little filter dust. Thus, related organizations should provide awareness program and 

training as well as provide adequate respiratory protective equipment (Face Mask) to 

make traffic policemen have more appropriate prevention behaviors. Consequently, 

when the policemen have good perception, it will provide good self-prevention 

behavior.  
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CHAPTER 6  

CONCLUSION AND RECOMMENDATION 

6.1 Conclusions 

 

 This study was about assessment of knowledge and perception of adverse health 

effects associated with self-prevention from air pollutions in traffic policemen in 

Bangkok, Thailand. It was summarized that the standardized questionnaire was 

completed by random sampling and self- administrated questionnaire from 223 traffic 

policemen. The outcomes showed that approximately 100% of traffic policemen were 

male and 45.7% of their ages were in the range of 41-50 years old. 44.4% of traffic 

policemen had educated in bachelor’s degree. 54.7% of traffic policemen had exercised 

1-3 days/week. 74.4% of traffic policemen did not have chronic disease. 57% of traffic 

policemen did not have smoking behavior. 72.2% of traffic policemen had not got 

information about air pollution and health effect from government organizations during 

one year ago. 74.4% of traffic policemen had got training on self-prevention from air 

pollution from government organizations during one year ago. 

 

 From the result of chi-square statistic test, the socio-demographic was 

associated with self-prevention from air pollution (p-value < 0.05) such as education 

level, frequency of exercise, having chronic disease, have ever got Information about 

air pollution and health effect and had got training on prevention of air pollution.  

 

The knowledge and perception of adverse health effects associated with self-

prevention from air pollutions in traffic policemen were tested the relationship with chi-

square statistic test. The association between the knowledge and perception of adverse 

health effect had p-value = 0.001 and χ2 = 20.997. It showed that there were relationship 

between knowledge and perception as well as most of the respondents had moderate 

with neutral perception (57.4%). Additionally, the association between knowledge and 

self-prevention of traffic policemen in Bangkok had p-value = 0.001 and χ2 = 17.78. It 
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showed that there were relationship between knowledge and self-prevention as well as 

most of the respondents had high knowledge with neutral self-prevention (64.9%). 

Finally, the association between perception and self-prevention of traffic policemen in 

Bangkok had p-value = 0.043. It demonstrated that there were relationship between 

perception and self-prevention. 

 

6.2 Recommendations and suggestions 

 

 The self-prevention and the personal hygiene as well as protective behaviors, it 

would be assist the traffic policemen to improve a better occupational health as well as 

quality of life. Therefore, there are an essential for improving self-prevention behaviors 

to ensure the traffic policemen to have these behaviors effectively. An appropriated 

policy on the fundamental of findings research experience in this study, it should be 

regarded for improving the knowledge and perception of adverse health effects 

associated with self-prevention from air pollutions in traffic policemen as follows,  

 

1. Local authority should operate to enhance knowledge and awareness of 

traffic policeman as  

 

 To have job and working area rotation to prevent policemen who work in 

high risk area can rotate to other areas. 

 

 To provide learning project and health promotion particularly in chronic 

disease and the disease can occur from their work. In addition, everyone 

should be involved in every activities to make safety culture in their 

organization. 

 

 Preparation of media awareness that should be interesting and have many 

patterns due to the variety of age and work experience gaps. 

 

 To build safety culture in organization in terms of self-prevention practice 

from air pollution during work on the road. 
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 Establishing a mentor system to provide new traffic policemen with work 

instruction of working on the road and advice to protect themselves from 

air pollution. 

 

2. Health education is essential to address the knowledge gap revealed in the 

study. The educational training programs should by organized and providing 

curriculum training program about air pollution, health effect and self-

prevention. The curriculum training program have to appropriate for each age, 

work experience and rank order as well as the training programs should 

emphasis mainly on increasing the awareness of traffic policeman. 

 

3. Prevention and control disease department should support traffic policemen 

know the prevalence of occupational disease’s traffic policemen and provide 

the air pollution information in order to encourage traffic policemen.  

 

4. Government should regulate and promote various activities to resolve the 

environmental problems. Environmental issues are regularly tracked 

continuously and inform the progress to the public from time to time as 

following items. 

 

 To develop the effective public transportation system in order to make 

drive less and carpooling or using more public transit. 

 

 Established bike lane and pedestrian lane as well as promote the walk bike 

run Campaign in order to reduce a private vehicle usage.  

 

 To develop environmentally-friendly transportation system usage, 

especially use alternative fuel and advances technology car. 

 

 Increased monitoring construction control on the roadside. 
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6.3 Limitations 

 

 This study was random conducted for specific traffic policemen only from 11 

police stations in four district in Bangkok. Therefore, it may not be represented as traffic 

policemen in Thailand. 

 

 The biases of self- administrated report should also be recognized because the 

traffic policemen may not tell the truth to the researcher. 

 

6.4 Further study 

 

 This study was reported on knowledge and perception of adverse health effects 

associated with self-prevention from air pollution in traffic policemen, Bangkok. Future 

recommended should study about health risk assessment of policemen to estimate the 

exposure of traffic air pollution and should be focused on health disease, health risk 

checkup especially lung capacity and behavior change to improve the reliable and 

effective implementation program to avoid adverse health effects. Moreover, further 

study may concern about the type of face mask that the policeman should to wear and 

may focus on every traffic pollutants that harm the respiratory system. 
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Appendix A: 

Questionnaires in English Version 

 

 

Description  

 

1. The Questionnaires consisted with 4 parts. 

 Part 1:  Socio-demographic factors (15 questions) 

Part 2: The knowledge relates to air pollution of traffic policemen in Bangkok.  

            (15 questions) 

 Part 3: The perception of adverse health effect relates to air pollution of traffic  

policemen in Bangkok. (15 questions) 

 Part 4: The self-prevention from air pollution of traffic policemen in Bangkok.  

(20 questions) 

2. Your answers are strictly confidential. The results from this research are mentioned 

as overall performance; any personal information is not disclosed. 

3. Place ( / ) in the box that you choose 

4. Using 30 minutes to take this questionnaires 

 

           

 

                                            

Thank you.   

 

 

 

 

 

No. ……….. 
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Part 1:  Individual Factors and socio-demographic information 

 Please / in the box of the selected answer. 

 

No. Topic 

1 Gender 

 Male      

 Female   

2 Age ………………….. Years old. 

3 Education Level 

 Certificate                             

 Diploma                

 Bachelor’s Degree 

 Master’s Degree  

4 I have you been work as traffic 

policeman……………….years………………months. 

5 Salary per month  

 < 15,000 Bath 

 15,000 – 20,000 Bath 

 20,000 – 25,000 Bath 

 25, 000 – 30,000 Bath 

 > 30,000 Bath 

6 I work………………….. hours per day on the road. 

7 The number of days that you work on the road per week. 

 1 Day 

 2 Days 

 3 Days 

 4 Days 

 5 Days 

 6 Days 

8 How often do you do exercise?  
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 Never 

 1 - 3 days/week 

 4 -6 days/week  

 Everyday 

9 When do you have last health checkup by doctor? 

 6 months ago 

 > 6 months - 1 year ago 

 > 1 year ago 

 Have not Examination 

10 Do you have a chronic disease? 

 No 

 Yes, please specify …………………………….. 

11 

Do you have / had respiratory symptoms or disease? If you have / had, 

please select. 

 No 

 Yes, 

- Allergy                         - Bronchitis       - Others, please 

specify................... 

- Asthma                         - Pneumonia 

12 

Do you smoke? Please choose how often? 

 Never smoked                                                                (Go to 

question 15) 

 Had quit smoking for at ..........Year ........... months     (Go to 

question 15) 

 Smoking 

- Every day                          - Not every day                           

13 

How many you smoke a cigarette per day? 

 1 - 10 Rolls 

 11 - 20 Rolls 

 21 - 30 Rolls 

 31 - 40 Rolls 
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14 

Have you ever got information about air pollution and health effect from 

Government organizations during one year ago? 

 NO  

 Yes 

15 

Have you ever got training on self-prevention from air pollution from 

Government organizations during one year ago? 

 NO  

 Yes 

 

Part 2: The knowledge relates to air pollution of traffic policemen in Bangkok. 

No. Topic 

1 

What is not the main cause of air pollution? 

 Industries  

 Agriculture  

 Traffic 

 Commercial and residential heating 

2 

What is the main cause of air pollution in communities? 

 Sewage 

 Vehicle uses 

 Smoke from industrial facilities 

 Natural phenomena 

3 

What are the components of the air pollution? 

 Suspended particulate material 

 Carbon dioxide 

 Ozone 

 All the above 

4 

What is traffic pollution? 

 Polluting the air with automobile emission.     

 Polluting the air from industrial.  

 Polluting the air from household. 
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 Polluting the air from burning garbage.  

5 

Which type of vehicle can cause traffic air pollution mostly? 

 Electric vehicle     

 Solar vehicle     

 Diesel vehicle     

 Hydropower vehicle    

6 

What is the reason that results in the air quality excess the standard from 

vehicle? 

 Low quality fuel 

 Lack of maintenance of vehicle 

 Down old car 

 All the above  

7 

What is the air pollutant that found to be the main problem and 

exceeding standards in Bangkok? 

 Suspended particulate material 

 Oxygen 

 Mercury 

 Arsenic 

8 

What is route that the air pollution can pass through the body?  

 Ingestion 

 Inhalation and Ingestion  

 Dermal, Inhalation and Ingestion 

 Is not able into the body 

9 

What part of the respiratory that filter a large particulate matter? 

 Nose 

 Pharynx  

 Lung 

 Alveolus 

10 
What is the effect of long term suspended particulate material exposure? 

 Diarrhea  
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 Have a fever, chills  

 Respiratory problems 

 Rash on the body 

11 

What is the most suitable type of respiratory protective equipment to 

traffic policemen? 

 Handkerchief 

 Use a hands-off 

 Cotton face Mask 

 Particulate Filter Respirator 

12 

When respiratory protective equipment should be used? 

 During every day duty                             

 Sometimes if desired                

 When heavy smoke 

 When traffic jam 

13 

How to check the respiratory protective equipment before wearing? 

 Check whether the elastic band is proper 

 Check whether respiratory protective equipment is torn. 

 Cleaned after every use. 

 All the above. 

14 

What is not the beneficial of face mask while work on the road? 

 Prevent dust 

 Prevent car exhaust fumes  

 Prevent vapors of various chemicals 

 Prevent the pathogen 

15 

What are methods to solve the problem of particulate matter? 

 Legislation Vehicle emissions that exceed the standard. 

 Preventing the spread of dust from the activities. 

 Providing new technology to control the source. 

 All the above. 
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Part 3: The perception of adverse health effect relates to air pollution of traffic 

policemen in Bangkok. 

NO Topic 
Strongly 

agree 
Agree Neutral 

Disag

ree 

Strongly 

disagree 

1 
Traffic is the main cause of air 

pollution.   
     

2 

The pollutant from the 

roadway can contribute to 

respiratory disease and 

symptom. 

     

3 

Inhalation of dust, soot and the 

exhaust during the operation 

regularly don’t have impact on 

the body because the body has 

immune system. 

     

4 

Respiratory disease caused by 

the inhalation of air pollution 

from traffic. It will happen 

only to unhealthy people only. 

     

5 

From your work on the road, 

you highly expose the 

pollutants? 

     

6 

From your work on the road 

for long time, you have high 

risk of lung cancer. 

     

7 

While working on the street, 

you have dizziness, nausea and 

vomiting from inhaling air 

pollution from traffic 

     

8 

Dust can only cause coughing, 

sneezing, stuffy nose. 

Therefore, you don’t have 

concerns about working on the 

road. 
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9 

You have the high risk of 

respiratory disease and 

symptom. 

     

10 

It is necessary to wear 

respiratory protective 

equipment when you work on 

the road. 

     

11 

Working for a long time 

without a face mask can cause 

dizziness, nausea, vomiting. 

     

12 

Using face masks while 

working on the road makes 

uncomfortable to breath, but it 

makes feel safe from air 

pollution 

     

13 

Using face masks can avoid 

respiratory diseases such as 

bronchitis , asthma, bronchitis , 

lung cancer 

 

    

14 

It is not necessary to use face 

mask because it is able to little 

filter dust  

 

    

15 

Traffic police who work on the 

streets have higher risk of 

respiratory diseases than the 

police work as administrator in 

the office. 

 

    

 

Part 4: The self-prevention from air pollution of traffic policemen in Bangkok. 

NO Topic Always Often Sometime Rarely Never 

1 
Respiratory Protective 

Equipment (Face Mask) 
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Wear Face Mask equipment 

while working 

2 

Check respiratory 

protective equipment 

before using. 

     

3 
You Regularly clean your 

mask before / after use. 

     

4 

How often do you change 

your respiratory protective 

equipment? 

     

5 

Wearing face mask 

interferes with routine 

talking in walky-talky. 

     

6 

While working, you do not 

wear a mask because it is 

difficult to perform traffic 

work. 

     

7 

You always get the 

information about how to 

properly wear a mask from 

government and the private 

sector. 

     

8 

Your agency will be out the 

cost of purchasing the 

mask. 

     

9 

Personal hygiene 

Wash hands and face with 

soap before eating and 

preparing food 

     

10 
Change a dirty cloth after 

work 

     

11 
Got plenty of rest (8 to 10 

hours per night) 
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12 

you daily eat a variety from 

each of the five food 

groups. 

     

13 

Protective behaviors 

How often do you smoke 

while working? 

     

14 
How often do you do you 

check up your health? 

     

15 

How often do you have the 

annual pulmonary 

checkup? 

     

16 

When you have difficulty 

breathing  or chest pain, 

You will immediately see a 

doctor 

     

17 

After working on the road, 

you notice that you will 

have dizziness, nausea, 

vomiting, difficulty 

breathing, chest pain every 

time. 

     

18 

You've been trained to 

know about air pollution 

and health effects. 

     

19 

You've been trained to 

know how to protect 

yourself from respiratory 

disease 

     

20 

You ever find a book to 

read articles on the subject 

of air pollution more. 
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Appendix B: 

Questionnaires in Thai Version 

แบบสอบถามความรู้การรับรู้ผลกระทบเชิงลบต่อสุขภาพและการป้องกนัตนเองจากมลภาวะทาง

อากาศของต ารวจจราจรในกรุงเทพมหานคร 

 

ค าช้ีแจง้ 

1. แบบสอบถามน้ี แบ่งออกเป็นทั้งหมด 4 ส่วน ดงัน้ี 

 ส่วนท่ี 1  ขอ้มูลทัว่ไป  จ  านวน 15 ขอ้ 

ส่วนท่ี 2  แบบสอบถามประเมินดา้นความรู้ดา้นมลภาวะทางอากาศจากการจราจร

ของต ารวจจราจรในกรุงเทพมหานครจ านวน 15 ขอ้ 

ส่วนท่ี 3  แบบสอบถามประเมินการรับรู้ผลกระทบเชิงลบต่อสุขภาพท่ีดา้นมลภาวะ

ทางอากาศของต ารวจจราจรในกรุงเทพมหานคร จ านวน 15 ขอ้ 

ส่วนท่ี 4  แบบสอบถามประเมินเก่ียวกบัการป้องกนัตนเองจากมลภาวะทางอากาศ

ของต ารวจจราจรในกรุงเทพมหานคร จ านวน 20 ขอ้ 

2. ขอ้มูลการตอบแบบสอบถามของท่านจะเก็บเป็นความลบั ซ่ึงการเสนอผลการวิจยัจะมีการ

น าเสนอเป็นภาพรวม ขอ้มูลท่ีสามารถระบุถึงตวัผูก้รอกแบบสอบถามจะไม่ปรากฏในรายงาน 

3.ใหใ้ส่เคร่ืองหมาย (/) ลงใน        ท่ีเลือก 

4. กรุณาใชเ้วลาท าแบบสอบถาม 30 นาที 

        ขอบพระคุณเป็นอยา่งสูง 
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ล าดบัท่ี……….. 

ส่วนที่1:  ขอ้มูลทัว่ไป 

 โปรดใส่เคร่ืองหมาย (/) ลงใน        ท่ีตรงกบัความเป็นจริง 

ล ำดับ หัวข้อ 

1 

เพศ 

 ชาย 

 หญิง 

2 อาย ุ………………….. ปี 

3 

ระดบัการศึกษา 

 ประกาศนียบตัร 

 อนุปริญญา 

 ปริญญาตรี 

 ปริญญาโท 

4 
คุณปฏิบติังานดา้นการจราจรมาเป็นระยะเวลาจนถึงปัจจุบนั...........................ปี

.........................เดือน 

5 

เงินเดือนต่อเดือน 

 < 15,000 บาท 

 15,000 – 20,000 บาท 

 20,000 – 25,000 บาท 
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 25, 000 – 30,000 บาท 

 > 30,000 บาท 

6 
จ านวนชัว่โมงการปฏิบติัหนา้ท่ีบนทอ้งถนนต่อวนัโดยเฉล่ีย เป็นเวลา......................

ชัว่โมง................นาที 

7 

จ านวนวนัท่ีท างานอยูบ่นทอ้งถนนต่อสัปดาห์ 

 1 วนั 

 2 วนั 

 3 วนั 

 4 วนั 

 5  วนั 

 6  วนั 

 มากกวา่หรือเท่ากบั 7 วนั 

8 

ออกก าลงักายอยา่งต่อเน่ืองมากกวา่ 30 นาทีโดยบ่อยแค่ไหน? 

 ไม่ออกก าลงักาย 

 1 - 3 วนัต่อสัปดาห์ 

 4 - 6 วนัต่อสัปดาห์         

 ทุกวนั                   

9 
คุณไดเ้ขา้รับการตรวจสุขภาพโดยแพทยค์ร้ังสุดทา้ย เม่ือไร ? 

 6 เดือนท่ีผา่นมา 
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 มากกวา่ 6 เดือน - 1 ปี ท่ีผา่นมา 

 มากกวา่ 1 ปี 

 ไม่ไดต้รวจร่างกาย 

10 

คุณมีโรคประจ าตวัท่ีวนิิจฉยัโดยแพทยห์รือบุคคลากรสาธารณสุขหรือไม่ ? 

 ไม่มี 

 มี, โปรดระบุ.......................................................... 

11 

คุณมี/เคยมี อาการหรือโรคระบบทางเดินหายใจท่ีวนิิจฉยัโดยแพทยห์รือบุคลากร

สาธารณสุข ใน 1 ปีท่ีผา่นมาหรือไม่ ? หากมี/เคยมีโปรดวงกลมเลือก 

 ไม่มี 

 มี 

- โรคภูมิแพ ้                        - โรคหลอดลมอกัเสบ              

  - อ่ืนๆ, โปรดระบุ............................................. 

- โรคหอบหืด                      - โรคปอดบวม 

12 

คุณสูบบุหร่ีหรือไม่ ? บ่อยแค่ไหนโปรดวงกลมเลือก 

 ไม่เคยสูบ                                                                              (ขา้มไปตอบขอ้ 

15) 

 เคยสูบ เลิกมาแลว้เป็นเวลา.............ปี.............เดือน            (ขา้มไปตอบขอ้ 

15) 

 สูบโดยท่ีความถ่ีในการสูบ............วนัต่อสัปดาห์ 

13 คุณสูบบุหร่ีเป็นจ านวนก่ีมวนต่อวนั 
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 1 - 10 มวน                      

 11 - 20 มวน 

 21 - 30 มวน 

 31 - 40 มวน 

 มากกวา่ 40 มวน 

14 

คุณเคยไดรั้บขอ้มูลข่าวสารเร่ืองมลภาวะทางอากาศและผลกระทบต่อสุขภาพจาก

องคก์รภาครัฐในช่วงเวลา 1 ปีท่ีผา่นมาหรือไม่ 

 ไม่เคย 

 เคย  

15 

คุณเคยไดรั้บการอบรมเร่ือง วธีิป้องกนัตนเองจากมลภาวะทางอากาศ ในช่วงเวลา 1 

ปีท่ีผา่นมาหรือไม่ 

 ไม่เคย 

 เคย 

 

ส่วนที ่2 : แบบสอบถามประเมินดา้นความรู้ดา้นมลภาวะทางอากาศจากการจราจรของต ารวจจราจร

ในกรุงเทพมหานคร 

ค ำช้ีแจ้ง โปรดท าเคร่ืองหมาย / ลงในช่องวา่งตรงตามความเป็นจริง 

ล ำดับ หัวข้อ 

1 ขอ้ใดไม่ไดเ้ป็นสาเหตุหลกัของมลพิษทางอากาศในชุมชนเมือง 
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 อุตสาหกรรม 

 เกษตรกรรม 

 การจราจร 

 การเผาไหมจ้ากท่ีอยูอ่าศยัและเชิงพาณิชย ์

2 

ขอ้ใดเป็นแหล่งท่ีก่อใหเ้กิดมลพิษทางอากาศในแถบชุมชนเมืองมากท่ีสุด 

 จากการสะสมของส่ิงปฏิกูล 

 ยานพาหนะท่ีใชเ้คร่ืองยนต ์

 จากการท าเกษตรกรรม 

 จากปรากฏการธรรมชาติ 

3 

ขอ้ใดคือส่วนประกอบของมลพิษทางอากาศ 

 ฝุ่ นละอองขนาดเล็ก 

 ก๊าซคาร์บอนมอนออกไซด์ 

 เบนซิน 

 ถูกทุกขอ้ 

4 

มลพิษการจราจรคืออะไร 

 มลพิษทางอากาศท่ีมีเกิดจากเผาไหมข้องรถยนต ์

 มลพิษในโรงงานอุตสาหกรรม 

 มลพิษจากครัวเรือน 

 มลพิษทางอากาศจากการเผาไหมข้ยะ 
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5 

ประเภทของยานพาหนะใดท่ีสามารถก่อใหเ้กิดมลพิษทางอากาศการจราจรมากท่ีสุด 

 รถยนตท่ี์ใชพ้ลงังานไฟฟ้า 

 รถยนตท่ี์ใชพ้ลงังานแสงอาทิตย ์

 รถยนตท่ี์ใชน้ ้ามนั 

 รถยนตท่ี์พลงัน ้า 

6 

ขอ้ใดคือเหตุผลท่ีท าใหร้ถยนตก่์อใหเ้กิดคุณภาพอากาศเกินมาตรฐาน 

 น ้ามนัเช้ือเพลิงท่ีมีคุณภาพต ่า 

 ขาดการบ ารุงรักษาของรถ 

 รถสภาพเก่า 

 ถูกทุกขอ้ 

7 

สารมลพิษทางอากาศการจราจรใดท่ีพบวา่เป็นปัญหาหลกัและเกินมาตรฐานใน

กรุงเทพมหานคร 

 ฝุ่ นละอองขนาดเล็ก 

 ออกซิเจน 

 ปรอท 

 สารหนู 

8 

มลพิษทางอากาศสามารถเขา้สู่ร่างกายไดเ้ส้นทางใดบา้ง 

 การกลืนกิน 

 การสูดดมและการกลืนกิน 
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 ผวิหนงั, การสูดดมและการกลืนกิน 

 ไม่สามารถสู่ร่างกายได ้

9 

ส่วนใดของร่างกายท าหนา้ท่ีกรองฝุ่ นละอองท่ีมีขนาดใหญ่ 

 ขนจมูก 

 คอหอย 

 ปอด 

 ถุงลม 

10 

ขอ้ใดคือผลกระทบของการรับสัมผสัฝุ่ นละอองเป็นระยะเวลานาน 

 ทอ้งเสีย 

 เป็นไข ้หนาวสั่น 

 มีปัญหาทางเดินหายใจ 

 ผืน่ข้ึนตามตวั 

11 

ขอ้ใดชนิดของอุปกรณ์ปกป้องมลพิษจากการฝุ่ นละอองการจราจรเหมาะสมท่ีสุด 

 ผา้เช็ดหนา้ 

 ใชมื้อปิด 

 หนา้กากอนามยัท่ีท าจากผา้ 

 หนา้กากชนิดเปล่ียนไส้กรอง 

12 
ต ารวจจราจรควรใชอุ้ปกรณ์ป้องกนัทางหายใจในการปฏิบติังานเม่ือไร 

 ในระหวา่งการปฏิบติัหนา้ท่ีทุกวนั 
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 บางคร้ังหากตอ้งการใช ้

 เม่ือมีปริมาณควนัมาก 

 เม่ือมีการจราจรคบัคัง่ 

13 

ขอ้ใดคือการใชอุ้ปกรณ์ป้องกนัทางหายใจไดอ้ยา่งถูกตอ้ง 

 ตรวจสอบยางรัดก่อนใชง้านทุกคร้ัง 

 ตรวจสอบอุปกรณ์ป้องกนัทางวา่หายใจฉีกขาดหรือไม่ก่อนใชง้านทุกคร้ัง 

 ท าความสะอาดหลงัการใชง้านทุกคร้ัง 

 ถูกทุกขอ้ 

14 

ขอ้ใดเป็นไม่ใช่ประโยชน์ของอุปกรณ์ป้องกนัระบบทางเดินหายใจ ขณะท างานบน

ทอ้งถนน? 

 ป้องกนัฝุ่ นละออง 

 ป้องกนัควนัไอเสียรถ 

 ป้องกนัไอระเหยของสารเคมีต่างๆ 

 ป้องกนัการติดเช้ือ 

15 

ขอ้ใดคือแนวทางในการแกไ้ขปัญหาฝุ่ นละออง 

 ออกกฎหมายเขม้งวดกบัยานพาหนะท่ีปล่อยมลพิษเกินค่ามาตรฐาน 

 ป้องกนัการฟุ้งกระจายของฝุ่ นจากกิจกรรมต่างๆ 

 จดัหาเทคโนโลยใีหม่ๆในการควบคุมแหล่งก าเนิด 

 ถูกทุกขอ้ 
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ส่วนที ่3 : แบบสอบถามประเมินการรับรู้ผลกระทบเชิงลบต่อสุขภาพท่ีดา้นมลภาวะทางอากาศของ

ต ารวจจราจรในกรุงเทพมหานคร 

ล ำดับ หัวข้อ 
เห็นด้วย

อย่ำงยิง่ 

เห็น

ด้วย 
เฉยๆ 

ไม่เห็น

ด้วย 

ไม่เห็น

ด้วยอย่ำง

ยิง่ 

1 
การจราจรเป็นสาเหตุหลกัของ

มลพิษทางอากาศ 
     

2 

มลพิษทางอากาศจากการจราจร

ก่อใหเ้กิดโรคหรือมีอาการทาง

ระบบทางเดินหายใจ 

     

3 

การหายใจเอา ฝุ่ น เขม่า ควนัจาก

ไอเสียรถยนตร์ะหวา่งการ

ปฏิบติังาน อยา่งเป็นประจ า  ไม่

มีผลกระทบต่อร่างกาย เพราะ

ร่างกายมีระบบภูมิตา้นทาน

ร่างกาย 

     

4 

โรคระบบทางเดินหายใจท่ีเกิด

จากการสูดดมมลพิษทางอากาศ

จากการจราจร จะเกิดข้ึนเฉพาะ
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กบัคนท่ีมีร่างกายไม่แขง็แรง

เท่านั้น 

5 
จากงานของคุณคุณมีโอกาสรับ

สัมผสัมลพิษทางอากาศสูง 
     

6 

จากการปฏิบติังานบนทอ้งถนน

เวลานานของคุณมีโอกาสเป็น

โรคโรคมะเร็งปอด 

     

7 

ขณะปฏิบติังานบนทอ้งถนนคุณ

เคยมีอาการวงิเวยีนศีรษะคล่ืนไส้

อาเจียนจากกการสูดดมมลพิษ

ทางอากาศจากการจราจร 

     

8 

ฝุ่ นละอองมีผลท าใหเ้กิดอาการ 

คดัจมูก ไอ จาม เพียงเท่านั้น จึง

ไม่ตอ้งกงัวลต่อการปฏิบติังาน

บนทอ้งถนน 

     

9 

คุณมีความเส่ียงสูงท่ีจะเป็นโรค

หรือมีอาการทางระบบทางเดิน

หายใจ 
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10 

การใชห้นา้กากเป็นส่ิงจ าเป็น

ขณะปฏิบติังานดา้นการจราจร

บนทอ้งถนน 

     

11 

การปฏิบติัจราจรเป็นเวลานาน 

โดยไม่ใชห้นา้กาก อาจท าให้

อาการวงิเวยีนศีรษะคล่ืนไส้

อาเจียน แน่นหนา้อก  

     

12 

การใชห้นา้กากขณะปฏิบติังาน

บนทอ้งถนนท าให้อึดอดั หายใจ

ไม่สะดวกแต่ท าใหรู้้สึกป้องกนั

ฝุ่ นละออง 

 

    

13 

การใชห้นา้กากสามารถ

หลีกเล่ียงโรคระบบทางเดิน

หายใจเช่นโรคหลอดลมอกัเสบ, 

หอบหืดหลอดลม,มะเร็งปอด ได ้

 

    

14 

การใชห้นา้กากเป็นส่ิงท่ีไม่

จ  าเป็นเน่ืองจากสามารถท่ีจะ

กรองฝุ่ นละอองไดเ้พียงเล็กนอ้ย 

 

    

15 
ต ารวจจราจรท่ีปฏิบติังานบน

ทอ้งถนนมีความเส่ียงเป็นโรค
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ทางเดินหายใจมากกวา่ต ารวจท่ี

ท าหนา้ท่ีธุรการ 

 

ส่วนที ่4 : แบบสอบถามประเมินเก่ียวกบัการป้องกนัตนเองจากมลภาวะทางอากาศของต ารวจจราจร

ในกรุงเทพมหานคร 

ล ำดับ หัวข้อ ทุกคร้ัง บ่อยๆ บางคร้ัง 
นาน

ๆคร้ัง 
ไม่เคย 

1 

อุปกรณ์ป้องกนัระบบทางเดิน

หายใจ (หนา้กาก) 

คุณสวมใส่หนา้กากในขณะ

ปฏิบติังานจราจรบนทอ้งถนน 

 

    

2 
ตรวจสอบหนา้กากก่อนท่ีจะใช้

เสมอ 
 

    

3 
คุณท าความสะอาดหนา้กากเป็น

ประจ าก่อน/หลงัใชเ้สมอ 
 

    

4 

คุณเปล่ียนอุปกรณ์ป้องกนัระบบ

ทางเดินหายใจของคุณบ่อยแค่

ไหนต่อสัปดาห์ 

 

    

5 
การสวมใส่หนา้กากขณะ

ปฏิบติังานนั้นเป็นอุปสรรคกบั
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การพูดคุยตามปกติในWalky-

Talky  

6 

ขณะปฏิบติังานคุณไม่สวมใส่

หนา้กากเพราะเป็นอุปสรรคใน

การปฏิบติังานจราจร 

 

    

7 

คุณเคยไดรั้บขอ้มูลเก่ียวกบั

วธีิการสวมใส่หนา้กากอยา่งถูก

วธีิจากภาครัฐและภาคเอกชน 

 

    

8 
หน่วยงานของคุณ เป็นผูอ้อก

ค่าใชจ่้ายในการจดัซ้ือหนา้กาก 
 

    

9 

สุขอนามยัส่วนบุคคล 

คุณลา้งมือและลา้งหนา้ดว้ยสบู่

ก่อนการเตรียมและการ

รับประทานอาหาร 

 

    

10 
คุณเปล่ียนเส้ือผา้ท่ีสกปรกหลงั

การท างานทุกคร้ัง 
 

    

11 
คุณไดรั้บการพกัผอ่นท่ีเหมาะสม 

(8 - 10 ชัว่โมงต่อวนั) 
 

    

12 คุณรับประทานอาหารครบ 5 หมู่      

13 พฤติกรรมการป้องกนั      
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คุณสูบบุหร่ีในขณะท างานแต่ละ

วนับ่อยแค่ไหน 

14 
คุณตรวจสุขภาพประจ าปีบ่อยแค่

ไหน 
 

    

15 

คุณตรวจการตรวจสมรรถภาพ

ปอด (เป่าปอด) ประจ าปีบ่อยแค่

ไหน 

 

    

16 

เม่ือคุณมีอาการหายใจไม่สะดวก 

เจบ็หนา้อก คุณจะรีบไปพบ

แพทย ์

 

    

17 

หลงัปฏิบติังานทุกคร้ัง คุณจะ

สังเกตวา่ตนเองมี อาการวงิเวียน

ศีรษะ คล่ืนไส้ อาเจียน หายใจไม่

สะดวก เจบ็หนา้อก  

     

18 

คุณเคยรับการอบรมใหค้วามรู้

เร่ืองมลพิษทางอากาศและ

ผลกระทบต่อสุขภาพ 

     

19 
คุณเคยรับการอบรมใหค้วามรู้

วธีิการป้องกนัตนเองจากโรค
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ระบบทางเดินหายใจในการ

ท างานจราจร 

20 

คุณเคยหาหนงัสือบทความใน

เร่ืองมลพิษทางอากาศมาอ่าน

เพิ่มเติม 
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Appendix C: 

Certificate of Ethic Approval 

 
 

 

 

 

 

 



 

 

128 

 

 
 

 

 

 

 

 

 

 

 



 

 

129 

Appendix D: 
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