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NAWARAT APICHAINAN: RESIDENTIAL ENVIRONMENT IN RELATION TO RESPIRATORY AND ASTHMA 
SYMPTOMS AMONG PRIMARY SCHOOL CHILDREN IN DIN DAENG DISTRICT BANGKOK THAILAND. 
ADVISOR: ASST. PROF. NUTTA TANEEPANICHSKUL, Ph.D. {, 171 pp. 

Background: Environmental factors have played important role to children health. Limited 
studies were focused on residential environments and respiratory symptoms among children living in urban 
area. Our study sought to 1) estimate prevalence of respiratory and asthma symptoms, and 2) examine 
the association between children characteristic / residential environments with the symptoms among 
primary school children in urban area of Bangkok, Thailand. 

Methods: A cross-sectional study was conducted among 658 primary school children aged 6 to 
10 years between April and May 2018. Self-reported questionnaire from child’s parent was used as a 
measurement tool. Children’s history of respiratory and asthma symptoms within 1 year was modified 
from International Study of Asthma and Allergies in Childhood (ISAAC). Binary logistic regression models 
were performed to find the associations.  

Results: Running nose without cold symptom was the highest reported respiratory and asthma 
symptom in the past 12 months (52.7%). Living in tenant residence was significantly associated with 
wheezing or whistling in the chest (asthma) (AOR = 2.362, 95%CI 1.156-4.828). Having garment/clothing 
shop near residence was significantly associated with shortness of breath (AOR = 1.935, 95%CI 1.060-3.529). 
Living in cigarette smoke area was significantly associated with dry cough at night (AOR = 1.887, 95%CI 
1.075-3.309). Living in incense smoke area was significantly associated with shortness of breath (AOR = 
3.767, 95%CI 1.183-11.990). Having doll in bedroom was significantly associated with dry cough at night 
(AOR = 2.610; 95%CI 1.720-3.959), phlegm (AOR = 2.375; 95%CI 1.618-3.488), shortness of breath (AOR = 
2.440; 95%CI 1.164-5.11), and running nose without cold (AOR = 2.265; 95%CI 1.558-3.291) symptoms. Wall 
dampness near children’s bedroom was significantly associated with shortness of breath (AOR = 3.435; 
95%CI 1.297-9.098), and running nose without cold (AOR = 2.331; 95%CI 1.034-5.257). 

Conclusions: Residential environments including tenant status, garment/clothing shop near 
residence, cigarette smoke, incense smoke, doll, window, and wall dampness were positive significantly 
associated with respiratory and asthma symptoms. Further intervention to improve residential environment 
should be considered to reduce respiratory and asthma symptoms among urban children. 
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CHAPTER I 

INTRODUCTION 

1.1 Background and Rationale  

Environmental exposure causes premature deaths among children worldwide. 

World Health Organization (WHO) reported more than a quarter of 5.9 million 

children deaths are attributable to unhealthy environments (1). The majority cause 

of respiratory disease and its complication are poor quality of indoor air and 

outdoor air. Asthma is another burden of respiratory disease among children 

worldwide (2) which attacked about 300 million children (3). Prevalence of 

respiratory and asthma symptoms in many developing countries including 

Thailand was continuously increasing (4). The symptoms were characterized by 

repeated attacks of wheezing, breathlessness, and dry cough at night which are 

different symptoms affected in each person (3). It interrupts their daily activities, 

sleeplessness, absence of school, and death among severe cases (3, 5).  

In Thailand, mortality rate of respiratory disease and asthma for all ages are 64.7% 

and 29.4%, respectively (6, 7). A higher prevalence was found among children 

whose age 6-7 years  in Bangkok area (7, 8). 

Several epidemiological studies have found an association between indoor 

environmental factors in relation to respiratory disease and asthma. However, the 

fundamental cause of asthma is still unclear. A combination of genetic 

predisposition and environmental exposure to inhaled substances and particles 

may possibly stimulate allergic reactions or irritate to developing asthma (2). 

Concerning on respiratory disease and housing environment such as pets, vectors, 
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mold, dampness, carpet, and curtain therefore, there were many studies which 

discovered and found their significant association with respiratory and asthma 

symptoms (9).  For example, pets especially cats and dogs are very close to 

people while they are a leading cause of respiratory complication among young 

adult which Brunekreef et al (2012) found that people who expose to those in 

their early-stage of life (during 6 to 7, 13 to 14 years old) had a higher risk of 

asthma symptoms, rhino conjunctivitis, and eczema (10). Furthermore, exposure 

to house dust mites, mold, dampness, and other allergens in home are a cause 

of asthma exacerbation (11-13). Moreover, inner-city homes had higher indoor 

pollutants especially particulate matter than in non–inner-city homes (14). Kumar 

et al (2015) also found the highest indoor suspended particulate matter (SPM) in 

house located in industrial area and its level was significantly associated higher 

in the asthmatic children's houses than non-asthmatic (p<0.001) (15).  

According to previous studies, respiratory and asthma symptoms in children 

were associated with housing environment. However, few of those previous 

studies in Bangkok focused on residential environments among primary school 

children. Given an increased understanding of respiratory and asthma symptoms 

among urban children, it is crucial to gain a better linkage between residential 

environments and risk of respiratory and asthma symptoms in urban area. And 

also benefit to develop guidance including new policy to improve residential 

environments which appropriate for children health. 
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1.2 Research Question 

1. What is prevalence of respiratory and asthma symptoms among primary 

school children in Bangkok, Thailand? 

2. Do children characteristics associate with respiratory and asthma 

symptoms among primary school children in Bangkok, Thailand? 

3. Do residential environment factors associate with respiratory and asthma 

symptoms in primary school children in Bangkok, Thailand? 

1.3 Objectives of the study  

1) To estimate the prevalence of respiratory and asthma symptoms in 

primary school children in Bangkok, Thailand. 

2) To find an association between children’s characteristic and respiratory 

and asthma symptoms among primary school children in Bangkok, Thailand. 

3) To explore an association between residential environment factors and 

respiratory and asthma symptoms among primary school children in Bangkok, 

Thailand. 

1.4 Research Hypotheses 

1) Hypotheses 1 

- Null hypothesis (H0): Children’s characteristics do not associate with 

respiratory and asthma symptoms among primary 

school children in Bangkok, Thailand. 
- Alternative hypothesis (H1):  Children’s characteristics associate with respiratory 

and asthma symptoms among primary school 

children in Bangkok, Thailand.  
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2) Hypotheses 2 

- Null hypothesis (H0): Residential environment factors do not associate 

with respiratory and asthma symptoms among 

primary school children in Bangkok, Thailand. 

- Alternative hypothesis (H1):   Residential environment factors associate with 

respiratory and asthma symptoms among primary 

school children in Bangkok, Thailand. 

1.5 Expected Benefit and Application  

To use the study results for guidance and determining new policy on improving 

appropriate residential environment for children health. 
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1.6 Conceptual Framework 
 

 
 

1.7 Operational Definitions 

1) Primary School children define to school children (aged 6 - 10 years) who 

are the first three years in primary school (Prathom 1–3).  
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2) School defines to public school which under control by Bangkok 

Metropolitan Administration in Din Daeng district. 

3) Age refers to age of primary school children at the same of conducting study. 

4) Gender defines to male and female of primary school children in this study. 

5) Weight at birth refers to child’s body weight at the day when he was born.  

6) Genetic refers to family history of asthma. 

7) Exercise and sport refers to kind of sport that children do such as swimming, 

football, badminton, etc. 

8) Room (the most spending time in house) refers to a room of children’s 

residence which children spend most of their time when they live at 

residence. 

9) Type of residence refers to size and design of residence or house in this 

study as follow: 

- Single family house is any house that is completely separated from its 

neighbours, 

- Townhouse is any house that there are houses more than one in a row 

sharing a "party" wall with its adjacent neighbours, 

- Condominium/ apartment/ flat is a type of housing wherein a very specific 

part of a larger property which located in a multi-story, multiunit building and 

accesses the ground via shared corridors, entrances and exits, and 

- Community (slum) is a high density of household or building in that area. 

10) Cooling devices refer to using air conditioner or fan or misting fans at 

residence in this study. 

11) Numbers of window refer to amount of windows in residence in this study 

which are usually opened. 
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12) Family member refers to amount of people in residence in this study. 

13) Pollen flowers refer to carpel and pollen of plants. 

14) Vectors refer to cockroach and rat that they can cause of respiratory and 

allergic symptoms. 

15) Pets refer to dog, cat, bird, and other furry animals. 

16) Charcoal smoke refers to smoke from cooking stove or biomass fuel which 

using in residence. 

17) Cigarette smoke refers to smoke from tobacco or cigarette.  

18) Smoking area refers to area where presenting smoke from cigarette both 

inside and outside residence. 

19) Housing chemicals refer to chemical using for insect control in residence 

such as mosquito spray, chalk ant removal, etc. 

20) Respiratory and Asthma symptoms refer to the definition of respiratory 

health outcomes were those of the ISAAC questionnaire (Lai et al., 2009) 

“Asthma prevalence was determined by past and current (preceding 12 

months) wheezing episodes, persistent cough unrelated to colds and 

influenza and ever having had a lifetime history of asthma. The severity of 

current wheezing was defined as an affirmative response to at least one of 

the following questions: frequency of wheezing attacks (four or more), 

episodes that disturbed sleep (one or more nights per week) and episodes 

that limited speech (at least one). The definition of wheeze by video 

questionnaire was a positive response to the first scene (wheezing at rest in 

the last 12 months)”.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 

CHAPTER II 
LITERATURE REVIEW 

2.1 Respiratory System 

The respiratory system is very important for our body because it plays  

a major role for alive in people by exchanging gas in respiratory organs that it brings 

oxygen (O2) from outside to lungs and disposes of carbon dioxide (CO2), this 

mechanism calls breathing (Rice University, 2013).  Breathing is when air from 

outside enters body through the airway via a nose or mouth and then moves down 

to bronchiole in the lungs (Rice University, 2013). If the bronchioles are jammed,  

it will make respiratory problems because less oxygen reaches the lungs. 

Source: http://www.hadassah-med.com/children-site/parents/chronic-deseases/asthma 
Figure 1 The components of respiratory system 

There are two parts of respiratory system systems which are upper 

respiratory tract (figure 2) and lower respiratory tract (figure 3). 
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Source: Encyclopaedia Britannica, Inc, 2013 

Figure 2 The structure of upper respiratory functions 

 

 

 

 

 

 

 

 

 

Source: Encyclopaedia Britannica, Inc, 2013 

Figure 3 The structure of lower respiratory functions 

The respiratory tract is the large range of disorders because it is inhaled 

organisms which is exposed to environment such as dust, or chemicals that may 

affect to health, moreover, it has a large network of capillaries which pass through 
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the whole output of a heart, this means if the small blood vessels have infection, 

it can affect to the lungs, and it may be the site of “sensitivity” or allergic 

phenomena that may deeply affect function. 

2.2 Respiratory Disease 

Respiratory disease refers to any of the diseases and disorders of the airways 

and the lungs that affect human respiration (David & John, 2017). There are acute 

and chronic diseases which infection and exposure make morbidity of respiratory 

structure and organs in human.  

2.2.1 Prevalence and incidence of respiratory disease 

In 2017, the numbers of death people annually from seasonal influenza 

and influenza-related such as cardiovascular disease, pneumonia, and bronchitis 

which are associated with respiratory diseases increases from 250,000 over ten 

years ago to 650,000 deaths nowadays, this is new estimated by global health 

partners (the United States Centers for Disease Control and Prevention (US-CDC), 

WHO, and others). Those are severity in the world’s poorest regions: Sub-Saharan 

Africa, Eastern Mediterranean, and Southeast Asia respectively. 

In Thailand, the mortality rates of respiratory disease and asthma for all ages 

are 64.7% which were from Pneumonia, Chronic disease of lower respiratory systems, 

and Tuberculosis (16). And there are 1,000 illnesses and deaths people of severe acute 

respiratory syndrome (829 severe illnesses and 171 deaths) since 2010 to 2015 (17). 
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Source: Strategy and Planning Division, Ministry of Public Health, 2017 

Figure 4 Mortality rates by leading cause of death per 100,000 population Thailand, 
2012 and 2016 

Source: Ministry of Public Health, 2016  
Figure 5 The numbers of illnesses and deaths people of severe acute respiratory 

syndrome in Thailand on December 2010 to December 2015 
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2.2.2 Causes and symptoms of respiratory disease 

1) Causes 

Viruses such as coronavirus, influenza virus, RSV, rhinovirus, Human 

Metapneumovirus (HMPV), adenovirus, and parainfluenza virus. These are the most 

important causes of communicable disease that kill people worldwide because 

they develop themselves rapidly to outbreak such as Acute Respiratory Syndrome 

(SARS). In Thailand, the Respiratory syncytial virus (RSV) was found about 61.2% 

(612 people from 984 people) among illness and deaths people of severe acute 

respiratory syndrome in 2016 (17). 

Bacteria such as streptococcal pharyngitis (strep throat), Mycoplasma 

pneumonia, Chlamydophila pneumoniae, group A beta-hemolytic streptococci 

(GABHS), neisseria gonorrhoeae (gonorrhea), chlamydia pneumoniae (chlamydia), 

and etc. 

Environmental factors such as substance in air pollution, chemical, and 

microbial. Mostly effects by exposure to those substances in the air and then 

irritate on respiratory tract. These can causes of acute and chronic respiratory 

diseases depending on toxicity, doses, and times to expose. 

2) Symptoms 

Respiratory symptoms include runny nose, cough, sore throat, body 

aches, and congestion both in nasal sinuses and in chest, these are common sign 

of lung or heart diseases in people in medical terms. They may be also occurring 

in conditions affecting both the lungs alone and the heart conditions. They will be 

different between upper and lower respiratory infection. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13 

The common causes of respiratory symptoms are from both acute 

infections and chronic respiratory disease. 

2.2.3 Diagnosis 

The doctors focuse on breathing to diagnose the respiratory disease that 

they will listen to for abnormal sounds in the lungs when patient breathes to check 

for fluid and inflammation in the lungs. In addition, the involve organs like nose, 

throat and ears are checked also if the doctor believes that the infection is in the 

lower respiratory tract, they may be test by an X-ray or CT scan. 

Moreover, the diagnosis of respiratory disease can be screening by 

questionnaire. One is used for notice the sign of respiratory symptoms which 

denotes the respiratory disease; it is developed by the International Study of Asthma 

and Allergies in Childhood (ISSAC) (see more detail in item 2.4). This refers to the 

respiratory symptoms related to asthma also. 

2.2.4 Risk factors of respiratory disease 

There are many factors can cause of respiratory disease both genetic and 

environment. Many studies show that the most important risk factors are from 

environment surrounding us especially air pollution both indoor and outdoor air 

pollutants which contain many substances to make people ill when they inhale 

and expose to them (18). Substances in the air such as allergens, microbial, tobacco 

smoke, chemical, etc. 

2.2.5 Impacts of respiratory disease 

Respiratory disease plays a role to kill more people around the world in 

every year.  
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Acute effect 

The acute respiratory effect may be from infections or short-term 

exposures, which affects the normal breathing. It can affect just only upper 

respiratory system or only lower respiratory system or both of them. Acute upper 

respiratory system can start at the nose, throat, pharynx, larynx, and ends at the 

vocal chords. Acute lower respiratory system can start at the vocal chords and 

ends at bronchi in the lungs. 

Most of acute respiratory diseases are from virus infections such as 

influenza, Middle East respiratory syndrome coronavirus (MERS-CoV), Severe Acute 

Respiratory Syndrome (SARS), etc., these effects rapidly kill more people 

worldwide. 

Mostly risk people are children because they are less knowledge and low 

sanitary prevention, for example they always do not wash their hands after playing 

or touch something, and they may contact with other virus carrier kids, therefore 

viruses can infect them when rubbing their eyes or putting fingers in their mouths. 

And also, other susceptible people such as elderly and people who disorders with 

immune system.  

Chronic effect 

Chronic respiratory diseases (CRDs), mostly causes are from long-term 

exposure to hazard environments such as air pollution, occupational chemicals, 

dusts, tobacco smoke, etc. These effect are always found at the lungs, most 

common CRDs are chronic obstructive pulmonary disease (COPD), asthma, and 

lung cancer (19). 
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2.3 Asthma 

Asthma is a chronic disease of breathing difficult in the airways which is  

a type of chronic obstructive pulmonary disease (COPD). The symptom will occur 

by recurrent attacks of breathlessness and wheezing. There are differences of 

severity and frequency in each person. Asthma can also attack all age groups but 

often starts in childhood, when the airways swell; it will react to narrow and less 

air can flow in and flow out of the lungs (20).   

There are three major features of asthma:  

1) Airway obstruction: it is tightening of the bands of muscle surrounding 

the airways and moving of the air is difficult; less air can pass and causes short of 

breathing in people with asthma. The causes may be from allergy substances, colds, 

environmental triggers, or respiratory viruses. When moving out of air, it will occur 

the whistling sound or known as wheezing. 

 

 

 

 

 

 

 

 

 
Source: WebMD Corporation, 2001 

Figure 6 The structure of asthmatic bronchioles 
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2) Inflammation: the bronchial tubes will be red and swollen in people 

with asthma that it can cause the long-term damage to the lungs. 

3) Airway irritability:  the airways are extremely sensitive in people with 

asthma; it tends to overreact and narrow due to even the slightest triggers such as 

dust, animal dander, pollen or fumes. 

2.3.1 Prevalence and incidence of Asthma 

Asthma is now increasing problem in urban area in the world that it is 

already a problem in high-income countries more than 30 years ago and now will 

be also important disease in the Non-communicable disease (NCD) group in 

developing countries. It has become an international development epidemic 

issues. In term of global years lived with disability, asthma is the 14th on ranking of 

the most important disorder which may be as high as 334 million people with 

asthma in the world (21). It impacts both in terms of morbidity and economic costs, 

and related to death in low-income and middle-income countries.  

The prevalence of asthma in the world was carried out by questionnaire 

about 10 years ago that is the latest survey between 2000 and 2003 by global 

surveys of the proportion of the population, who have asthma which is common 

way and feasible for large scale. The International Study of Asthma and Allergies 

in Childhood (ISAAC) questionnaire was measurement tool used at that time.  

In 2003, ISAAC’s ground-breaking survey in 233 centres in 97 countries, there 

are 798,685 adolescents aged 13-14 years’ representative sample in this survey, 

they were asked about their experienced wheeze in the past 1 year. They found 

that world’s children for these age groups about 14% were close to having 
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asthmatic symptoms in the last year. For childhood asthma’s prevalence, it varies 

widely in the studied both between countries, and between centres within 

countries. More than 20% was generally observed in Latin America and in English-

speaking countries of Australasia, Europe and North America as well as South Africa 

which is the highest prevalence while less than 5% was observed in the Indian 

subcontinent, Asia-Pacific, Eastern Mediterranean, and Northern and Eastern Europe 

that is the lowest prevalence, and between 10-20% was mostly observed in Africa  

(22). For younger children age 6-7 years the result was also found generally similar 

to those adolescents. And in this survey shows the prevalence of severe asthma 

symptoms was >7.5% in many centres in the past 12 months, these were defined 

as occurrence of asthma symptom on times per week; attacks of wheeze 4 or more 

times, waking during sleep (at night) one or more times, and any episodes of 

wheeze severe enough to limit speaking of children.  

In 2002-2003, WHO’s World Health Survey by questionnaire as ISAAC which 

younger adults aged 18 to 45 years were total of 177,496 people who live in 70 

countries, they showed the prevalence of asthma in younger adults that overall, 

which reported that 4.3% of respondents were asthma (doctor diagnosis), 4.5% 

were either a doctor diagnosis or were taking treatment for asthma, and 8.6% were 

experiencing attacks of wheezing in the last year which was signal of asthma 

symptoms (23). In addition, distribution of asthma is globally higher burden of 

disease in many countries consist of Australia, New Zealand, some countries in 

Africa, the Middle East, South America, and North-Western Europe (7). 
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Moreover, many studies in many countries such as India (24), Canada (25), 

Brazil (26), and China (27) found that the prevalence of asthma in urban population 

based on symptoms; especially wheezy symptom was higher than in rural 

population (28).  

In Thailand, the mortality rate from asthma between 2001 to 2010 is 29.48 for 

all ages and 4.24 for 5-34 years only which is reported by the Global Asthma Network 

with separately coded as a cause of death, ordered by mortality rate and country 

income group in the global asthma report 2014 in figure 3 and 4, respectively (7). 

Moreover, in 2009, the report showed situation of asthma in children 6-14 years in 

each region of Thailand, Bangkok is the third asthma diagnosed by doctor and it was 

found that dry cough at night was the highest symptoms as shown in figure 5 (29). The 

previous study latest in 2007 shows prevalence of asthma in Bangkok children age  

6-7 years is 10.7% (8).  
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Source: Global Asthma Report, 2014 

Figure 7 The mortality rate of asthma by age-standardized  
for all ages, 2001-2010 
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Source: Source: Global Asthma Report, 2014 

Figure 8 The mortality rate of asthma by age-standardized  
for ages 5-34 years only, 2001-2010 
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Source:  Ministry of Public Health, 2016 

Figure 9 Percentage of asthma diagnosis in children 6-14 years separate region  
in Thailand between 2008 and 2009 

2.3.2 Causes and symptoms of asthma 

Asthma can be found in people all age groups but it is common in 

childhood. Furthermore, increasing risk of developing the disease in children when 

they have family history of asthma (30, 31). And many studies found that environment 

can cause to increase asthma, for example, Muhammad, et al (2004) found that 

exposures to environmental factors; wood or oil smoke, soot or exhaust, 

cockroaches, herbicides, pesticides, and farm crops/ farm dust/ farm animals since 

the first year of life were associated with childhood asthma (AOR>1) (32). And the 

symptoms will be different occurred in each person with asthma. 
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1) Causes 

It remains difficult to pinpoint and unclear the exact causes of asthma 

and developing asthma in people. The allergies and triggers in the environment 

can be cause of asthma symptoms and asthma severity including genetics can also 

play a role. The same characteristic of triggers may can cause an asthma attack 

which were shared both childhood asthma and adult-onset asthma. The common 

triggers of asthma attacks include: 

- breathing polluted air or breathing in allergens; allergy-causing 

substances such as dust, molds, mildew, dust mites, animal dander or 

saliva, cockroaches, etc., 

- exposure to airway irritants, smoke such as tobacco or cigarette smoke, 

wood smoke, charcoal smoke, humidity and weather (cold 

temperature or dry air), 

- an upper respiratory infection, such as a cold, flu, sinusitis, or bronchitis 

and other infections with fungi, bacteria, or parasites,  

- inhaling other respiratory irritants such as perfumes, chemicals or 

cleaning products, 

- emotional excitement or stress, 

- physical exertion or exercise, 

- reflux of stomach acid known as gastro esophageal reflux disease, or 

GERD, 

- sulfites, an additive to some foods and wine, and 

- In some women, asthma symptoms are closely tied to the menstrual 

cycle. 
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Source: Encyclopaedia Britannica, Inc., 2001 

Figure 10 The anatomy of an asthma attack 

2) Symptoms 

The symptoms of asthma both childhood and adult-onset asthma are 

the same but more sensitive to allergens in children than adult. Because of children 

bodies are still developing so they are more disposed to asthma attack. Moreover, 

family history of asthma influences to increase risk of asthma developing of people 

in their family (33). The common symptoms of asthma include wheezing or 

whistling in the chest, coughing; especially at night, shortness of breath after 

physical activity, and chest tightness or congestion, pain, or pressure in the chest. 

And other symptoms such as increasing mucus secretion in the airways, difficulty 

sleeping.  
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Coughing usually occurs at night or during the early hours of morning 

(1 a.m. to 4 a.m.) due to nocturnal asthma (nighttime asthma) which is without 

phlegm or mucus and also may occur with wheezing.  

Wheezing is whistling sound in the chest when breathing. This sound 

will occur when there is obstruction in the air passages into the lungs in person 

who has asthma. In children with severe asthma this symptom can occur while 

they breathe in. presenting of wheezing in children of asthma related to exercise 

(exercise-induced asthma) usually occur only during or after exercise, while 

nocturnal asthma, wheezing may occur during sleeping at night.  

Shortness of breath in people with asthma refers to feeling 

breathless or having difficulty breathing, usually occur after physical activity. 

Chest tightness is tight when breathing in. children may feel 

congestion or may be pain in the chest with or without other symptoms of 

asthma. 

Other symptoms such as increasing mucus secretion in the airways, 

difficulty sleeping. Children with asthma may get cough every time when they get 

a cold. 

2.3.3. Classification and Diagnosis 

1) Classification 

Classification of asthma will help the doctor easily to provide appropriate 

treatment, then, severity of asthma was used to classify the category of them. In 2007 

and 2009, the asthma was categorized by the NAEPP guidelines and the VA/DoD into 

three types which depended on the different reflect classification in each age group 
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include 0-4 years, 5-11 years, and 12 years and older. Therefore, the classification by 

the NAEPP includes 1) intermittent asthma, 2) mild persistent asthma, 3) moderate 

persistent asthma, and 4) severe persistent asthma.  

In 2016, the newer categories of asthma by the 2016 Global Initiative for 

Asthma (GINA) guidelines categorize them, depend on severity including: mild, 

moderate, or severe. The retrospectively from the level of treatment required to 

control symptoms and exacerbations is used to assess the severity, as follows: 

(1) Mild asthma: meaning that can be well controlled with as-needed 

reliever medication alone or with low-intensity controller treatment such as low-dose 

inhaled corticosteroids (ICSs), leukotriene receptor antagonists, or chromos. 

(2) Moderate asthma: meaning that can be well controlled with low-

dose ICS/long-acting beta2-agonists (LABA). 

(3) Severe asthma: meaning that it requires high-dose ICS/LABA to 

prevent it from becoming uncontrolled, or asthma that remains uncontrolled despite 

this treatment. 

The 2016 GINA guidelines stress the importance of differentiating between 

severe asthma and uncontrolled asthma, which can notice the latter symptoms that 

is a much more common reason for persistent symptoms and exacerbations, and  

it may be easier to improve. Before a diagnosis of severe asthma, there are the most 

common problems which need to be excluded as follows: 

- Poor inhaler technique 

- Poor medication adherence 
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- Incorrect diagnosis of asthma, with symptoms due to alternative 

conditions such as upper airway dysfunction, cardiac failure, or lack of fitness 

- Comorbidities and complicating conditions such as rhino sinusitis, gastro 

esophageal reflux, obesity, and obstructive sleep apnea 

- Ongoing exposure to sensitizing or irritant agents in the home or work 

environment. 

2) Diagnosis 

(1) Asthma diagnosis by physician, a doctor will ask patient about 

medical history and performing a physical exam such as a lung function test, sinus 

X-ray. 

 (2) Asthma diagnosis by ISAAC questionnaire, it refers to the 

symptoms related to asthma which frequency happens in during time. This is the 

screening of asthma symptoms include wheezing or whistling in the chest and dry 

cough at night (see more detail in item 2.4). 

2.3.4 Risk factors of asthma symptoms 

1) Genetic and Family history 

The prevalence of asthma in female is more than male (34). And 

according to a CDC report that 3 - 6 times in people who has parent with asthma 

was more likely to develop asthma than someone whose parent did not have 

asthma. Furthermore, the study by Liu et al (2009) found a significant association 

between a family history of asthma and asthma (35). Their results showed that  

a genetic has a tendency to develop asthma if mother smoked cigarette during 

pregnancy, her newborn may be appear the problems in lower lung function when 
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compared to those whose mothers did not smoke (35). And also the study by Hofhuis 

et al (2003) found that smoking in mother during pregnancy can be a risk factor for 

developing asthma in premature birth (36).  

2) Childhood allergies and viral respiratory infections 

Allergies and asthma often cohabit; therefore, indoor allergies are used 

for a predictor of asthma diagnosis on risk person. For example, the study by Williams 

et al (2005) showed that levels of bacterial toxins; endotoxins in house dust were 

directly related to asthma symptoms (37). 

Furthermore, many studies also showed the results about viral 

respiratory infections during infancy can lead to childhood allergies and can be 

possible cause of asthma in the future including respiratory problems during childhood 

can cause wheezing which is sign of asthma. For example, the study by  

El-Gamal et al (2011) found that viral infections in infants lead to immunologic 

derangements, especially for asthma in persistent wheezing people; this can be 

indicative and prediction to be possible of having asthma. Likewise, Gern (2008) 

(38), and Saglani (2013) (39), they try to find the linkage between viral respiratory 

infections and development of asthma in children which for the better progression on 

therapy and prevention of asthma. 

 Moreover, allergic condition such as atopic dermatitis (eczema) or 

allergic rhinitis (hay fever) is also a risk factor for developing asthma this supporting 

by the study by Wadonda-Kabondo et al (2004) which found the strong association 

(OR>1, 95%CI) between parental eczema and childhood atopic dermatitis in both 

maternal eczema and paternal eczema (40). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28 

Sources of viral carrier can be indoor allergens such as animal proteins 

from pet’s dander, dust mites, cockroaches, fungi, and mold.  

3) Environmental exposure 

Unclean air both indoor and outdoor air is importance role to cause 

of asthma symptoms in people with asthma when they expose to them. Many 

substances in the air such as particulate matter (PM; PM2.5, PM10), chemicals, smoke 

(factory smoke, vehicle smoke, fuel smoke, charcoal smoke, cigarette smoke, etc.), 

animal dander, microbial, etc., which are difference in urban and rural area 

especially in urban areas have high concentration of those than in rural areas 

For example, the study in India which conducted in difference of 

pollution source in 8 areas; they found that industrial areas related to increasing 

of indoor suspended particulate matter (SPM) concentration and occurrence of 

asthma in children that 7.9% children in this study were diagnosed as having 

asthma which was the highest in industrial areas, residential areas, and village areas 

which were 11.8%, 7.7% and 3.9%, respectively (15). And this study showed the 

significant (p<0.001) association between SPM level and asthma which was higher 

in the houses of children who had asthma than others without asthma (15). And 

supporting this reason by the study of Keet et al (2017) which also found the 

stronger association between exposure to fine PM and increasing asthma diagnosis 

than exposure to coarse PM (41).  

While many studies found the association between exposures to 

indoor air substances and asthma, for example the studies by Brunekreef et al 

(2012) (10), Salo et al (2004) (42), Chen et al (2011) (11), and Salam et al (2004) (32) 
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they were also supported that exposures to indoor air substances such as pet’s 

dander, smoke in house, vectors, mold, carpet were both associated with asthma 

symptoms and can be possible increasing risk of asthma especially when children 

expose to them since early life. 

4) Behavior and other disease 

Some diseases such as obesity can be risk of asthma occurrence, for 

example the study by Fitzpatrick et al (2012) found the association between obesity and 

increasing of asthma (43). And also, the study by Alvarez et al (2014) found that obesity in 

children was related to asthma symptoms which had an increased risk and more severity 

in girls than boys (44). Furthermore, Feitosa et al (2011) found that presence of behavioral 

problems was associated with asthma symptoms occurrence among children (45). 

2.3.5 Impacts of asthma 

 Acute effect 

In acute asthma, patients will show increasing shortness of breath, tightness 

in chest, coughing, and/or wheezing (46). This severity of asthma can cause of death 

in people with asthma, especially in children. 

 Chronic effect 

Long term or chronic asthma can increase risk of lung cancer which the recent 

study by Qu et al (2017) found the significant (OR>1) association between chronic 

asthma and increasing the risk of lung cancer (47). 
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2.4 The International Study of Asthma and Allergies in Childhood 

Questionnaires (ISAAC) 

The International Study of Asthma and Allergies in Childhood (ISAAC) is a 

unique worldwide epidemiological research programme for investigating about 

asthma, rhinitis and eczema in children. This programme was established in 1991 

due to considerable concern from increasing of those conditions in western and 

developing countries. There are more than 100 countries and nearly 2 million 

children involving in this programme, therefore, it has become the largest 

worldwide collaborative research project ever undertaken and involving. The aims 

of ISAAC is to develop environmental measures and disease monitoring in order to 

form the basis for future interventions to reduce the burden of allergic and non-

allergic diseases, especially in children in developing countries. 

The ISAAC findings have shown that these diseases are increasing in 

developing countries while they still have little to do with them. Therefore, they 

try to promote about the further population studies which are urgently needed to 

discover more about the underlying mechanisms of non-allergic causes of asthma, 

rhinitis and eczema and the burden of these conditions (48). 

 2.4.1 Diagnosis of respiratory and asthma symptoms by using ISAAC 

The respiratory and asthma symptoms diagnosis by ISAAC questionnaire, 

it refers to screening of symptoms related to respiratory and asthma which depends 

on frequency happening during the past time. Furthermore, this questionnaire also 

screening about environmental factors related to respiratory and asthma symptoms. 

The symptoms include wheezing or whistling in the chest and dry cough at night. 
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The environmental factors include cooking fuel, heating fuel, animal such as pets 

(dog), farm animal (cattle, pigs, goats, sheep, and poultry), and cigarettes smoke.  

The ISAAC questionnaire screening in children two age groups include  

6-7 years and 13-14 years. The positive answer of question to these symptoms was 

estimated that they may be has asthma symptom. The questions are including: 

“Have you (has your child) had wheezing or whistling in the chest in the past  

12 months?” as recommended by the World Allergy Organization (49).  

2.5 Association between environmental exposures and respiratory and asthma 
symptoms 

Living place environments, there are many allergens that can be possible 

cause and risk of respiratory and asthma symptoms. Both outdoor air and indoor 

air are containing them such as particulate matter, vector scraps, pet’s dander, 

smoke, plant spores, chemicals, etc. Environmental exposures which related to 

respiratory and asthma symptoms include: 

1) Particulate matter (PM)  

It is a mixture of solid particles and liquid droplets such as metals solid, 

dust particles, chemicals (Nitrate, Sulfate, Ammonium icon, etc.), heavy metal, and 

bacterial of fungi which are in the air (50). The significant particulate matter in 

relation to respiratory and asthma symptoms include: 

 PM10: coarse particle, with the size is 10 micrometers and smaller in 

diameters; and 

 PM2.5: fine inhalable particle, with the size is 2.5 micrometers and 

smaller in diameters 
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Table 1 WHO Guidelines and standard of PM 

Type of particles Standard Duration 

PM2.5 
10 µg/m3 Annual mean 

25 µg/m3 24-hour mean 

PM10 
20 µg/m3 Annual mean 
50 µg/m3 24-hour mean 

Many epidemiological studies use PM as the exposure indicator for 

represents the particle mass which enters the respiratory tract. The PM both coarse 

particles (PM10) and fine particles (PM2.5) are considered to contribute to the health 

effects observed which is high complexity in urban areas, especially in cities around 

the world, depending on local geography, meteorology, and specific PM sources. 

The PM smaller size can get deep into human lungs, and some may even get into 

the bloodstream, especially PM 2.5is concerned more than larger size (51). For 

example, the study by Keet et al (2017) which showed that exposure to fine PM 

was stronger associated with increasing asthma diagnosis than exposure to coarse 

PM (41). 

2) Residential environment and indoor air allergens 

Residential environment refers to household and environment 

surrounding. The indoor air allergens at residence such as cigarette smoke, cooking 

smoke (from charcoal using), pet’s dander (such as cat, dog, and bird), vectors (such 

as cockroach, rat), plant spores (such as pollen of flowers), housing chemicals (such 

as mosquito control spray) which those can cause of irritate and increasing risk of 

respiratory symptom occurrence especially in respiratory diseases people, and 
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susceptible people more than others. There are many substances in air, although 

we may feel it is clean air in our home. 

Many studies found the association between exposures to indoor air 

allergens in house and respiratory symptom including asthma as following: 

 Animal dander 

The study about animal dander from pets such as cat and dog which 

usually close to people especially and some of them bring their pets into 

bedroom, those may be the cause of asthma occurrence. Brunekreef et al (2012) 

found the association between exposures to cat and dog in children and asthma 

symptom which were among children age 6–7 years old who exposures to cat in 

the first year of life had presenting current symptoms of asthma, and children age 

13–14 years old who exposures to both cat and dog had presenting asthma 

symptom prevalence in more-affluent and less-affluent countries (10). 

 Smoke in house 

Smoke in house such as cooking stove (charcoal, wood), soot, exhaust, 

cigarette smoke is also risk factors of increasing asthma symptoms. For example the 

study by Salo et al (2004) found the strongest associations (OR>1, 95%CI) between 

smoking (cigarette smoke) in the home and respiratory symptoms; cough and phlegm 

without colds among children, including the association between coal burning for 

cooking and wheezing (42). And also the study by Chen et al (2011) and Muhammad 

et al (2004) are also support on exposures to those smoke can be possible and 

increasing risk of asthma when children expose to them since early life (11), (32).  
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 Vectors 

Vectors such as cockroach were found in many studies that it was 

associated with asthma. For example, Chen et al (2011) found the association 

among children who expose to cockroaches since early in life and asthma 

(OR=2.16; 95% CI 1.15-4.07) (11). And also, Kim et al (2005) found similar results 

(52) while Do et al (2016) reviewed and also found many studies showed the results 

on linkage of cockroaches allergen-induced asthma (53). 

 Dampness and mold 

Dampness in building can cause to produce mold and milder odors 

which is also risk factor of respiratory symptoms like the study by Chen et al (2011) 

found that expose to visible mold, mildew odors, and carpet were associated with 

asthma (OR>1, 95%CI) (11). Likewise, the study by Nguyen et al (2010) found that 

the presence of mold was positive significantly associated with current asthma (AOR = 

2.1, 95%CI 1.3-3.3) (12), and Wang et al (2014) which found the association between 

water damage and allergic asthma (OR=2.56, 95%CI 1.34-4.86) (54). 
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2.6 Summary environmental risk factors of respiratory and asthma symptoms 
Table 2 Summary risk factors of respiratory and asthma symptoms 

Risk factor 
symptoms 

respiratory asthma 

Genetic and family history - / 

Particulate matter (PM; PM10, PM2.5) / / 
Smoke (charcoal, cigarette) / / 

Pets (cat, dog, etc.) / / 
Vectors (cockroach, rat, etc.) / / 

Microbial (Molds, fungi, bacteria) / / 

Housing chemical / / 

2.7 Review related article 

There are many studies found association between exposures to 

environmental factors and respiratory and asthma symptoms among children. The 

table is used to explain the detail about environmental factors which increased risk of 

respiratory and asthma symptoms in each study that summary as shown in table 3. 

For example, the study about Indoor air pollution such as SO2, NO2 and SPM 

(suspended particulate matter) which was conducted in Delhi, India by Kumar et al 

(2015) (15), particulate matter (PM2.5) by Isabella et al (2015) (55) in French, and fine 

Particulate matter (PM2.5) and coarse Particulate matter (PM10-2.5) by Corinne et al 

(2017) (41) in The United State, all studies found the association between indoor air 

exposures and respiratory and asthma symptoms. 

Furthermore, the studies about allergens such as pet’s dander; horse, dog, 

cat, house dust mites, and cockroach were also found the association between those 

factors and respiratory and asthma symptoms among children. For example, the 
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study which was conducted in school by Kim et al (2005) (52) in Sweden, and the 

study by Brunekreef et al (2012) (10) which conducted in population across the world 

as well. 

In addition, the study about environmental at household such as tobacco 

smoke, mildew odors, and carpet by Chen et al (2011) (11) in Taiwan, Pollen flower 

exposure by Erbas et al (2013) (56) in Australia, presence of mold, air cleaners, 

dehumidifiers, humidifiers by Nguyen et al (2010) (12) in New York State, and Pirastu 

et al 2013 (13) in Italy were also found the similar results as well. 

Moreover, the study by Muhammad et al (2004) (32) in Southern California, 

they studied about wood or oil smoke, soot, or exhaust, cockroaches, herbicides, 

pesticides, and farm substances; farm crops, farm dust, or farm animals which also 

found the similar results like other studies that mention before. 
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Table 3 Summary of environmental factors increased risk of respiratory and asthma 

symptoms 
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Table 3 Summary of environmental factors increased risk of respiratory and asthma 

symptoms (Continued) 
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Table 3 Summary of environmental factors increased risk of respiratory and asthma 

symptoms (Continued) 
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Table 3 Summary of environmental factors increased risk of respiratory and asthma 

symptoms (Continued) 
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CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Study Design 

This cross-sectional study was conducted among primary school children 

aged 6 to 10 years between April and May 2018. The study designed to identify 

environmental factors of residential environment in relation to respiratory and 

asthma symptoms among children in urban area of Bangkok Thailand. 

3.2 Study Area 

The study was conducted at Din Daeng district in Bangkok, Thailand which 

was in inner area of Bangkok (inner Bangkok, there are 21 districts include  

Din Daeng, Phra Nakhon, Pom Prap Sattru Phai, Samphanthawong, Pathum Wan, 

Bang Rak, Yan Nawa, Sathon, Bang Kho Laem, Dusit, Bang Sue, Phaya Thai, 

Ratchathewi, Huai Khwang, Khlong Toei, Chatuchak, Thon Buri, Khlong San, Bangkok 

Noi, Bangkok Yai, and Watthana)  

According to air quality statistics by Pollution Control Department of 

Thailand showed that Din Daeng had been accounted as the highest polluted area 

in Bangkok in 2016 as shown in table 4. Polluted area was defined as the area 

where air quality had exceeding standard level (Pollution Control Department, 

2016). Din Daeng was purposively selected because there was no the study which 

had been focused on the association between residential environment and 

respiratory and asthma symptoms including prevalence of those symptoms. 
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Table 4 Air quality in Bangkok measured on roadside by Pollution Control 

Department (2016) 

 

3.3 Study Population 

The target population of the study was primary school children aged 

6-10 years who register as full-time students in primary public schools under 

Bangkok Metropolitan Administration. 
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3.4 Sample and Sample size 

3.4.1 Sampling Technique 

 Step 1: School selection  

This study was purposively selected all public schools under Bangkok 

Metropolitan Administration in Din Daeng district which there were only 3 primary 

schools in this area. In this report, the characters “A”, “B” and “C” were used for 

representative the name of those schools. 

 Step 2: Classroom selection  

In each school, all primary classrooms were purposively selected which 

include:  

- School A: 30  classrooms  

- School B: 12  classrooms 

- School C: 12  classrooms  

 Step 3: Student selection  

All students in primary class level in 3 schools were purposively 

selected to participate in this study. 
 

 

 

 

 

 

 

Figure 11 Sampling technique procedure 
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3.4.2 Sample size 
This study was recruited all primary school children age between  

6-10 years of 3 primary schools in Din Daeng district which was under Bangkok 

Metropolitan Administration and they were willing to participate in this study.  

A total of 1,852 primary school children were selected but only 2 primary schools 

were willing to participate in this study. Therefore, totally the sample sizes were 

814 primary school children included to this study.  

Because we used equation for calculate the sample sizes from prevalence 

of respiratory symptom in children in Thailand from the report by The Allergy, 

Asthma, and Immunology Association of Thailand. And use program n4Studies 

application version 1.4.0 distributed by Chetta Ngamjarus to calculate sample size. 

The output of the sample size calculation from n4Studies: For estimating 

the infinite population proportion  

; P = Proportion = 0.127 

d = Delta   = 0.05 

 = Alpha  = 0.05  

Z (0.975)         = 1.959 

n = Sample size = 171 

The calculated sample size was 171. However, this study was collected data 

from all primary school children in Din Daeng district, Bangkok, Thailand.  
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Figure 12 Sample sizes calculation procedure 

3.4.3 Inclusion criteria:  

1. Children whose age between 6 - 10 years  

2. Children who register as full-time students in primary level (grade 1 – 3)  

of 3 selected public schools 

3. Children residing in this residence more than 1 year. 

4. Children, parent and family of children were willing to participate in the 

study (replied questionnaire).  
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3.4.4 Exclusion criteria: 

1. Children who have respiratory complication disease, those were sinus 

surgery, and chronic rhino sinusitis. 

2. Children who did not live in Din Daeng district. 

3.5 Measurement Tools 

(1) Screening questionnaire: 

The Screening questionnaire was used to exclude children who were 

sinus surgery and chronic rhino sinusitis, and did not live in Din Daeng district which 

was not inclusion criteria of this study. It had 4 questions which were asked about 

those exclusion criteria, and period of time living in their residence. 

(2) Questionnaire: 

The questionnaire divided into five parts consists of: 

 Part 1: Children characteristics 

There were six questions related to personal characteristics of children 

such as personal profiles, which included age, sex, height and weight.  

 Part 2: Children’s parent information  

There was a question about relationship between children. 

 Part 3: Children activity 

There were four questions related to activity of children about sport 

and spending their time at residence. 

 Part 4: Respiratory and Asthma symptoms of children  

There were twenty-three questions related to respiratory and asthma 

symptoms of children which were wheezing or whistling in the chest, dry cough at 

night, phlegm, shortness of breath, and running nose.  
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These questions were modified from The International Study of Asthma 

and Allergies in Childhood Questionnaires (ISAAC). The positive answers of question 

to those symptoms were estimated that they may have respiratory and asthma 

symptoms. Each symptom was set a question “Have your child had wheezing or 

whistling in the chest in the past 12 months?”. If parent reported “Yes”, their child 

was considered as having those respiratory and asthma symptoms. Children who 

had experienced in wheezing or whistling in the chest during the past 12 months 

were also considered as having asthma according to World Allergy Organization to 

diagnosis asthma symptoms of children (48).  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 13  Diagram diagnoses of respiratory and asthma symptoms by ISAAC 
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 Part 5: Residential Environment  

There were thirty questions related to residential characteristics and 

residential environment which were questions about types of residence, places 

surrounding residence, environment at residence, and in children’s bedroom including 

exposures to those environments of children. Environment such as flowers with 

pollen, vectors (cockroach, rat, etc.), pets (dog, cat, bird, etc.), smoke in house such 

as cigarette smoke, charcoal smoke from cooking, and incense smoke. All questions 

were modified from the International Study of Asthma and Allergies in Childhood 

Questionnaires (ISAAC). 

Validity of questionnaire 

The validity was considered by 3 experts in the major of environmental 

and public health. An evaluation using the index of item-objective congruence; IOC 

(Rovinelli & Hambleton, 1977) (57) was a process where content experts rate 

individual items on the degree to which they did or did not measure specific 

objectives list by the test developer. A content expert was evaluated each item 

by giving the item a rating of 1 (for clearly measuring), -1 (clearly not measuring), 

or 0 (degree to which it measured the content area was unclear) for each 

objectives. Index of Item Objective Congruence (IOC) score was a satiated 

questionnaire at 0.83 which was over 0.5 as recommendation. 

3.6 Data collection 

The data was collected by self-reported questionnaire from children’s 

parents or children’s family at school on the parents meeting day. 
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A request letter conducted a research from college of Public Health 

Science, Chulalongkorn University was written to the managing director of the 

selected schools. After getting permission from schools, researcher communicated with 

teacher who was deputy director of the selected schools in each school about 

how to collect the data.  

This study had one researcher assistant; he was trained by researcher 

before collecting data about how to do the process of data collection and 

understanding purpose of the study including structure of questionnaire  

(self-report). He helped to distribute, collect back the questionnaires, and answer 

some simple questions from participants. 

The participants were screened by screening questionnaire before 

answered the questionnaire. When finished school parents meeting activity, the 

consent form and questionnaires were distributed to children’s parents who only were 

inclusion criteria. And then researcher and researcher assistant described the purpose 

of study and structure of questionnaire (self-report).  

In addition, the detail of study and its purpose was provided for 

participants through information sheet in order to participants can directly contact 

researcher when they had any question about questionnaire. 

The questionnaire was checked for its completeness by researcher and 

researcher assistant during collecting.  
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Figure 14 Data collection 
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3.7 Data Analysis (statistics) 

Analysis focused on the relationship between residential environment 

(independent variable) and symptoms (yes/no) (dependent variable) with 

appropriate adjustment for other independent variables.  

3.7.1 Descriptive statistics: 

The categorical data was reported by frequency and percentage. 

Continuous data was tested normality distribution by Kolmogorov–Smirnov test. 

Normalized data was reported by mean, standard deviation (S.D.) and rank.  

Non-normalized was reported by median and interquartile rank (IQR).  

3.7.2 Inferential statistics: 

Firstly, bivariate analysis was performed to test an association between 

residential environmental variables and respiratory symptoms (yes/no). For 

categorical data, chi-square test was performed to find those associations. If chi-

square was not meet the assumption, fisher’s exact test was reported. For 

continuous data, independent t-test was analyzed to find a difference between 

independent variable on each symptom. If data was skewed, Man-Whitney U test 

was performed. 

Secondly, residential environmental variables which had p-value less 

than 0.2 in bivariate analysis were selected to include into multivariate analysis.  

Lastly, multivariate analysis was performed by binary logistic regression 

adjusting general characteristic of children (age 6 – 10 years). Adjusted odd ratio 

(AOR) was reported. In the models, each respiratory symptom was considered as  
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a dependent variable. For independent variables, selected residential environment 

variables in the second step were included into each model.  

3.8 Ethical Consideration 

This study was reviewed and approved for research involving human by 

the Ethics Review Committee of Chulalongkorn University (COA No. 085/2561). 
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CHAPTER IV 

RESULTS 

This study aimed to estimate the prevalence of respiratory and asthma 

symptoms and to investigate its association with residential environments among 

primary school children in inner Bangkok, Thailand. The data analysis was divided 

into 3 parts as the following: 

Part I: Prevalence of respiratory and asthma symptoms in primary school 

children at Din Dang district, Bangkok, Thailand 

Part II: Association between children’s characteristics and respiratory and 

asthma symptoms 

Part III: Association between residential environments and respiratory and 

asthma symptoms 

4.1 Prevalence of respiratory and asthma symptoms in primary school children 

at Din Dang district, Bangkok Thailand 

 A total of 658 primary school children age 6 - 10 years old was participants 

in this study. As shown in Table 5, the highest prevalence of respiratory symptoms 

and asthma symptom in the past 12 months was running nose without cold 

symptom (52.7%), followed by phlegm (43.3%). The prevalence of allergy (doctor 

diagnosis) was 21.1% mostly for allergic rhinitis (69.8%) type. The prevalence of 

asthma (doctor diagnosis) was 1.8% mostly for allergic asthma (58.3%), followed 

by Cough-Induced asthma (50.0%). 
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Table 5 Prevalence of respiratory and asthma symptoms in primary school children 

at Din Dang district, Bangkok, Thailand (n = 658) 
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4.2 Association between children’s characteristics and respiratory and asthma 
symptoms 

The participants both male (50.2%) and female (49.8%) were included in 

this study. Table 6 shows the median age (interquartile rang; IQR) were 8 (2) years.  

The median height for both male and female children were 122 (10.0) cm. Median 

weight at birth was 3 (0.3) kg and weight at present was 26 (7.0) kg. Most of children 

(64.6%) had exercise regularly. Only 2.3% had family history of asthma. 

4.2.1 Association between children’s characteristics and respiratory and asthma 

symptoms (1 month) 

Table 6 shows an association between children’s characteristics and 

respiratory and asthma symptoms during the past 1 month. In bivariate analysis, the 

results indicated that height of children was associated with dry cough at night 

(p=0.026). Median (IQR) of height among children with dry cough at night (120 (10)) 

was less than children without dry cough (123 (10)). Weight of children at birth and 

at present were associated with shortness of breath symptom (p<0.05). Children’s 

weight at present with shortness of breath symptom (median (IQR): 29.4 (10)) was 

higher than children without the symptom (median (IQR): 26 (7)). Age and present 

weight of children with and without wheezing or whistling in the chest symptom 

was equally.  

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

56 

Table 6 Children’s characteristics and respiratory and asthma symptoms  

(1 month) (n=658) 
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Table 6 Children’s characteristics and respiratory and asthma symptoms  
(1 month) (n=658) (Continued) 
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4.2.2 Association between children’s characteristics and respiratory and 

asthma symptoms (12 months) 

Analysis of table 7 shows an association between children’s 

characteristics and respiratory and asthma symptoms in the past 12 months. In 

bivariate analysis, the results indicated that height of children was associated with 

dry cough at night (p=0.008). Median (IQR) of height among children with dry cough 

at night (120 (10)) was less than children without dry cough (124 (10)). The weight 

at birth of children was associated with shortness of breath symptom (p=0.003).  

Children’s weight at birth with shortness of breath symptom (median (IQR): 3 (0.4)) 

was similar to children without the symptom (median (IQR): 3 (0.3)).  

Age and present weight of children with and without dry cough at night 

symptom were equally. Family history of asthma of children with phlegm  

(10 (66.7%)) and running nose without cold (11 (73.3%)) symptoms were higher 

than children without these symptoms (5 (33.3%), 4 (26.7%)). 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

59 

Table 7 Children’s characteristics and respiratory and asthma symptoms  

(12 months) (n=658)  
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Table 7 Children’s characteristics and respiratory and asthma symptoms  
(12 months) (n=658) (Continued) 
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4.3 Association between residential environment factors and respiratory and 
asthma symptoms 

4.3.1 Area at residence and spending time 

Table 8 shows about area at residence and spending time of children that 

children stayed at residence on weekend more than school day.  Most of children 

(53.0%) stayed at their home around 24 hours during weekend whereas 76.0% of 

children stayed at residence around 13-14 hours during school day. Majority of 

children (69.5%) spent most of their time in bedroom more than other rooms. 

 
Table 8 Area and spending time of children at residence (n=658) 
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4.3.2 Association between residential environment factors and respiratory and 

asthma symptoms (1 month) 

Analysis of table 9 – 12 shows an association between residential 

environment factors and respiratory symptoms including asthma symptoms during 

1 month. 

Table 9 shows an association between residential characteristics, 

environment near children’s residence (such as type of residence, age of residence, 

residence’s owner, and places near residence) and respiratory symptoms. 

In bivariate analysis, the results show significant association (p<0.05) which 

indicated that owner of residence was significantly associated with phlegm 

symptom (p=0.047). Owner of residence both owner and tenant among children 

with phlegm symptom (68 (45.0%), 183 (36.1%)) were less than children without 

symptom (83 (55.0%), 324 (63.9%)). Having garment/clothing shop near residence 

was significantly associated with shortness of breath symptom (p=0.029). Having 

garment/clothing shop near residence among children with shortness of breath 

symptom (17 (10.6%)) was less than children without symptom (143 (89.4%)). 

However, there were no association between type and owner of 

residence and wheezing or whistling in the chest symptom of children (p>0.05). 

Type and owner of residence among children with wheezing or whistling in the 

chest symptom (8 (7.3%), (8 (5.3%)) were less than children without symptom  

(101 (92.7%), 143 (94.7%)). There was no association between having furniture shop 

near residence and dry cough at night symptom (p>0.05). Having furniture shop 

near residence among children with dry cough at night symptom (14 (35.9%)) was 
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less than children without symptom (25 (64.1%)). And also there was no association 

between age of residence and shortness of breath symptom (p>0.05). Median (IQR) 

of age’s residence among children with shortness of breath symptom (30 (20.0)) 

was higher than children without symptom (30 (10.0)). 

As shown in tables 10 and 11 were an association between environment 

at children’s residence such as family member, smoke (such as cigarette smoke, 

charcoal smoke from cooking stove, incense smoke), wall dampness, home 

renovation, and insecticide used and respiratory symptoms. 

Table 10 shows significant association (p<0.05) that children who having 

smoking people in family were significantly associated with phlegm and running 

nose without cold symptoms (p=0.025, 0.041). Having smoking people in family 

among children with phlegm symptom (133 (42.6%)) was less than children without 

symptom (179 (57.4%)) while among children with running nose symptom (161 

(51.6%)) was higher than children without symptom (151 (48.4%)). Children who 

usually lived in smoking area were significantly associated with dry cough at night 

symptom (p=0.030). Among children with dry cough at night symptom (31 (36.5%)) 

were less than children without symptom (54 (63.5%)). Presenting of wall 

dampness at residence was significantly associated with phlegm and running nose 

without cold symptoms (p<0.001, =0.004). Presenting of wall dampness at residence 

among children with both symptoms (82 (50.3%), 93 (57.1%)) were higher than children 

without symptoms (81 (49.7%), 70 (42.9%)), respectively. Having home renovation 

was significantly associated with phlegm and running nose without cold symptoms 

(p=0035, 0.005). Having home renovation among children with phlegm symptom 
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(65 (45.8%)) was less than children without symptom (77 (54.2%)) while among 

children with running nose without cold symptom (82 (57.7%)) was higher than 

children without symptom (60 (42.3%)). And family member was significantly 

associated with shortness of breath symptoms (p=0.037). Family member among 

children with and without shortness of breath symptoms was equally (3 (2.0)).  

However, there was no association (p>0.05) between children who living 

in smoking area and phlegm symptom. Living in smoking area among children with 

phlegm symptom (38 (44.7%)) was less than children without symptom  

(47 (55.3%)). 

There was no association between presenting of wall dampness at 

residence and wheezing or whistling in the chest symptom. Presenting of wall 

dampness among children with wheezing symptom (19 (11.7%)) was less than 

children without symptom (144 (88.3%)). And having home renovation was no 

associated with dry cough at night symptom. Having home renovation among 

children with dry cough at night symptom (45 (31.7%)) was less than children 

without symptom (97 (68.3%)). 

Table 11 shows significant association (p<0.05) that presenting of vectors, 

pets, cigarette smoke, and charcoal smoke (cooking stove) were significantly 

associated with phlegm symptom (p=0.001, 0.021, 0.001, 0.017). Presenting of 

vectors, pets, and cigarette smoke among children with phlegm symptom (176 

(42.8%), 133 (42.8%), 93 (47.9%)) were less than children without phlegm symptom 

(235 (57.2%), 178 (57.2%), 101 (52.1%)), respectively while presenting of charcoal 

smoke (cooking stove) among children with and without phlegm symptom (42 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

65 

(50.0%)) was equally. Moreover, presenting of flowers with pollen, vectors, and 

cigarette smoke were significantly associated with running nose without cold 

symptom (p=0.032, 0.002, 0.010). Presenting of those among children with running 

nose without cold symptom (69 (56.1%), 214 (52.1%), 107 (55.2%)) were higher than 

children without symptom (54 (43.9%), 197 (47.9%), 87 (44.8%)), respectively. 

However, there was no association (p>0.05) between presenting of 

vectors and other symptoms; wheezing in the chest, dry cough at night, and 

shortness of breath symptoms. Presenting of vectors among children with these 

symptoms (41 (10.0%), 119 (29.0%), 34 (8.3%)) were less than children without 

symptoms (370 (90.0%), 292 (71.0%), 377 (91.7%)), respectively. Having pets was 

no associated with dry cough at night, shortness of breath, and running nose without 

cold symptoms (p>0.05). Having pets among children with dry cough at night, and 

shortness of breath symptoms (93 (29.9%), 26 (8.4%)) were less than children without 

these symptoms (218 (70.1%), 285 (91.6%)), respectively while among children with 

running nose without cold symptom (158 (50.8%)) were higher than children without 

symptom (153 (49.2%)). Presenting of cigarette smoke was no associated with dry 

cough at night symptom (p>0.05) which was among children with this symptom  

(61 (31.4%)) less than children without symptom (133 (68.6%)). Presenting of charcoal 

smoke (cooking stove) was no associated with wheezing or whistling in the chest and 

running nose without cold symptoms (p>0.05). Presenting of charcoal smoke 

(cooking stove) among children with wheezing symptom (11 (13.1%)) was less than 

children without symptom (73 (86.9%)) while among children with running nose 
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without cold symptom (48 (57.1%)) was higher than children without symptom  

(36 (42.9%)). 

Table 12 shows association between environment in children’s bedroom 

such as using cooling devices (air conditioner, fan, misting fans), numbers of 

window, curtain, carpet, bringing pets into bedroom, doll, and wall dampness near 

bedroom and respiratory symptoms. 

The results from bivariate analysis show that there was significant 

association (p<0.05) between one environmental factor and many symptoms. 

Using fan was significantly associated with phlegm and running nose without cold 

symptoms (p=0.004, 0.028). Using fan among children with these symptoms  

(210 (41.1%), 254 (49.7%)) was less than children without symptoms (301 (58.9%), 

257 (50.3%)), respectively. Having curtain in bedroom was significantly associated 

with shortness of breath and running nose without cold symptoms (p=0.040, 0.021). 

Having curtain among children with shortness of breath symptom (33 (8.5%)) was 

less than children without this symptom (354 (91.5%)) while among children with 

running nose without cold symptom (198 (51.2%)) was higher than children without 

this symptom (189 (48.8%)). Bringing pets into bedroom was significantly associated 

with shortness of breath symptom (p=0.015). Bringing pets into bedroom among 

children with shortness of breath symptom (36 (6.0%)) was less than children 

without this symptom (562 (94.0%)). Having doll was significantly associated with 

all symptoms except wheezing or whistling in the chest symptom (p=0.037, <0.001, 

0.004, <0.001). Having doll among children with dry cough at night (125 (29.4%)), 

phlegm (183 (43.1%)), and shortness of breath (38 (8.9%)) symptoms were less than 
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children without these symptoms (300 (70.6%), 242 (56.9%), 387 (91.1%)), 

respectively while among children with running nose without cold symptom  

(232 (54.6%)) was higher than children without this symptom (193 (45.4%)). 

Presenting of wall dampness near children’s residence was significantly associated 

with phlegm, shortness of breath, and running nose without cold symptoms 

(p<0.001, =0.047, 0.003). Presenting of wall dampness among children with phlegm  

(29 (72.5%)) and running nose without cold (28 (70.0%)) symptoms were higher 

than children without these symptoms (11 (27.5%), 12 (30.0%)), respectively while 

among children with shortness of breath symptom (6 (15.0%)) were less than 

children without this symptom (34 (85.0%)). 

However, there was no association (p>0.05) between using fan and dry 

cough at night symptom. Using fan among children with dry cough at night 

symptom (144 (28.2%)) was less than children without this symptom (367 (71.8%)). 

Bringing pets into bedroom was no associated with dry cough at night, and phlegm 

symptom. Bringing pets into bedroom among children with dry cough at night  

(154 (25.8%)), and phlegm (222 (37.1%)) symptoms were less than children without 

this symptom (444 (74.2%), 376 (62.9%)). Presenting of wall dampness near 

children’s bedroom was no associated with wheezing or whistling in the chest, and 

dry cough at night symptoms. Presenting of wall dampness among children with 

these symptoms (51 (8.3%), 15 (37.5%)) were less than children without symptoms 

(567 (91.7%), 25 (62.5%)), respectively.  
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Table 9 Residential environment factors and respiratory and asthma symptoms  
(1 month) (n = 658) 
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Table 9 Residential environment factors and respiratory and asthma symptoms 

(1 month) (n = 658) (Continued) 
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Table 10 Residential environment factors and respiratory and asthma symptoms 
(1 month) (n = 658)  
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Table 10 Residential environment factors and respiratory and asthma symptoms  

(1 month) (n = 658) (Continued) 
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Table 11 Residential environment factors and respiratory and asthma symptoms  
(1 month) (n = 658)  
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Table 11 Residential environment factors and respiratory and asthma symptoms  
(1 month) (n = 658) (Continued) 
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Table 11 Residential environment factors and respiratory and asthma symptoms  
(1 month) (n = 658) (Continued) 
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Table 12 Residential environment factors and respiratory and asthma symptoms  

(1 month) (n = 658)  
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Table 12 Residential environment factors and respiratory and asthma symptoms  

(1 month) (n = 658) (Continued) 
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Table 12 Residential environment factors and respiratory and asthma symptoms  

(1 month) (n = 658) (Continued) 
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The bivariate analysis was used in first step for screening variables, and 

then the variables which p-value less than 0.2 were selected to include to 

multivariate logistic regression model. Analysis in table 13 – 17 show final model 

results for each dependent variable.  

Table 13 shows a binary logistic regression analysis between residential 

environment factors and wheezing or whistling in the chest symptom (1 month). 

The results found that children who living in tenant house were increased 2.419-fold 

odds of having wheezing or whistling in the chest symptom (AOR = 2.419, 95%CI  

1.073-5.452, p= 0.033) compared to children living in their own residence.  

However, living in community (slum) area, presenting of wall dampness 

in residence and near children’s bedroom, presenting of vectors, charcoal smoke, 

and living in charcoal smoke area were possible to be risk factors (AOR>1) of having 

wheezing or whistling in the chest symptom among children but statistical 

significant was not achieved.  

Table 14 shows a binary logistic regression analysis between residential 

environment factors and dry cough at night symptom (1 month). The results found 

that having doll was increased 1.506-fold odds of having dry cough at night 

symptom (AOR = 1.506, 95%CI 1.001-2.266, p=0.049) compared to children without 

doll. 

However, having furniture shop near residence, living in smoking area, 

having home renovation, presenting of vectors, having pets and bringing into 

bedroom, presenting of cigarette smoke, using fan in children’s bedroom, and 

presenting of wall dampness near children’s bedroom were possible to be risk 
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factors (AOR>1) of having dry cough at night symptom among children but 

statistical significant was not achieved.  

Table 15 shows a binary logistic regression analysis between residential 

environment factors and phlegm symptom (1 month). The results found that 

having dolls was increased 1.576-fold odds of having phlegm symptom (AOR = 

1.576, 95%CI 1.069-2.323, p=0.022) compared to children without doll. Presenting 

of wall dampness near children’s bedroom was increased 3.662-fold odds of having 

phlegm (AOR = 3.662, 95%CI 1.622-8.266, p= 0.002) compared to without wall 

dampness near children’s bedroom.  

However, having smoking people in family, presenting of wall dampness 

in residence, having home renovation, presenting of vectors, pets, cigarette smoke, 

charcoal smoke from cooking stove, using fan in children’s bedroom, having more 

than 2 windows in bedroom, and bringing pets into bedroom were possible to be 

risk factors (AOR>1) of having phlegm symptom among children but statistical 

significant was not achieved.  

Table 16 shows a binary logistic regression analysis between residential 

environment factors and shortness of breath symptom (1 month). The results 

found that having garment/clothing shop near residence was increased 2.041-fold 

odds of having shortness of breath symptom compared to children who have no 

garment/clothing shop near residence (AOR = 2.041, 95%CI 1.044-3.992, p=0.037). 

Having dolls was increased 2.895-fold odds of having shortness of breath symptom 

compared to without doll (AOR = 2.895, 95%CI 1.199-6.991, p=0.018). 
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However, presenting of vectors, living in charcoal smoke area, having 

curtain in bedroom, bringing pets into bedroom, and presenting of wall dampness 

near children’s bedroom were possible to be risk factors (AOR>1) of having phlegm 

symptom among children but statistical significant was not achieved.  

Table 17 shows a binary logistic regression analysis between residential 

environment factors and running nose without cold symptom (1 month). The 

results found that having doll was increased 2.138-fold odds of having running nose 

without cold symptom (AOR = 2.138, 95%CI 1.478-3.094, p<0.001) compared to 

children without doll.  

However, having smoking people in family, presenting of wall dampness 

in residence and near children’s bedroom, having home renovation, having flowers 

with pollen, presenting of vectors, cigarette smoke, charcoal smoke from cooking 

stove, using fan in children’s bedroom, having windows and curtain in children’s 

bedroom were possible to be risk factors (AOR>1) of having phlegm symptom 

among children but statistical significant was not achieved.  
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Table 13 Binary logistic regression model association between residential 

environment factors and wheezing symptom (asthma) (1 month)   
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Table 14 Binary logistic regression model association between residential 

environment factors and dry cough at night symptom (1 month)   
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Table 15 Binary logistic regression model association between residential 

environment factors and phlegm symptom (1 month)   
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Table 15 Binary logistic regression model association between residential 

environment factors and phlegm symptom (1 month) (n = 251) (continued) 
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Table 16 Binary logistic regression model association between residential 

environment factors and shortness of breath symptom (1 month)   
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Table 17 Binary logistic regression model association between residential 

environment factors and running nose without cold symptom (1 month)   
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4.3.3 Association between residential environment factors and respiratory and 

asthma symptoms (12 months) 

Analysis of table 18 – 21 shows an association between residential 

environment factors and respiratory symptoms including asthma symptoms in the past 

12 months. 

Table 18 shows an association between residential characteristics, 

environment near children’s residence (such as type of residence, age of residence, 

residence’s owner, and place near residence) and respiratory and asthma 

symptoms. 

In bivariate analysis, the results show significant association (p<0.05) 

which indicated that owner of residence was significantly associated with wheezing 

or whistling in the chest (asthma) symptom (p=0.035). Owner of residence both 

owner and tenant among children with wheezing symptom (10 6.6%), 65 (12.8%)) 

were less than children without symptom (141 (93.4%), 442 (87.2%)). Having 

garment/clothing shop near residence was significantly associated with shortness 

of breath (p=0.008). Having garment/clothing shop near residence among children 

with shortness of breath symptom (23 (14.4%)) was less than children without this 

symptom (137 (85.6%)). And having fresh market/ restaurant (cooking smoke) near 

residence was significantly associated with running nose without cold symptom 

(p=0.041). Having fresh market/ restaurant (cooking smoke) among children with 

running nose without cold symptom (4 (26.7%)) was less than children without this 

symptom (11 (73.3%)). 
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However, there was no association (p>0.05) between age of residence 

and two symptoms which were dry cough at night and phlegm symptom of 

children. Age of residence among children with and without those symptoms  

(30 (12.0), 30 (10.0)) was equally. There was no association between having garage/ 

car care near residence and wheezing or whistling in the chest (asthma) symptom 

of children. Having garage/ car care near residence among children with wheezing 

or whistling in the chest symptom (4 (6.3%)) was less than children with symptom 

(60 (93.8%)). There was no association between having furniture shop near 

residence and shortness of breath symptom. Having furniture shop near residence 

among children with shortness of breath symptom (6 (15.4%)) was less than 

children without symptom (33 (84.6%)). 

Analysis of table 19 and 20 shows an association between environment 

at children’s residence (such as family member, smoke (e.g. cigarette smoke, 

charcoal smoke from cooking stove, incense smoke), wall dampness, home 

renovation, and insecticide used) and respiratory and asthma symptoms. 

Table 19 shows significant association (p<0.05) which indicated that 

having smoking people in family was significantly associated with dry cough at night, 

and running nose without cold symptoms (p=0.024, 0.004). Having smoking people 

in family among children with dry cough at night symptom (115 (36.9%) was less 

than children without symptom (197 (63.1%)) while among children with running 

nose without cold symptom (183 (58.7%)) were higher than children without cold 

symptom (129 (41.3%)). Living in smoking area was significantly associated with dry 

cough at night symptom (p=0.005). Living in smoking area among children with dry 
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cough at night symptom (39 (45.9%)) was less than children without symptom  

(46 (54.1%)). Presenting of wall dampness in house was significantly associated with 

wheezing or whistling in the chest (asthma), phlegm, and shortness of breath 

symptoms (p=0.007, 0.024, 0.004). Presenting of wall dampness in residence among 

children with wheezing (asthma) (28 (17.2%), and shortness of breath (24 (14.7%)) 

symptoms were less than children without those symptoms (135 (82.8%), 139 

(85.3%)), respectively while among children with phlegm symptom (83 (50.9%)) 

were higher than children without phlegm symptom (80 (49.1%)). Having home 

renovation was significantly associated with dry cough at night, phlegm, and running 

nose without cold symptoms (p=0.029, 0.028, 0.021). Having home renovation 

among children with phlegm (73 (51.42%), and running nose without cold  

(87 (61.3%)) symptoms were higher than children without those symptoms  

(69 (48.6%), 55 (38.7%)), respectively while among children with dry cough at night 

symptom (57 (40.1%)) were less than children without this symptom (85 (59.9%)). 

However, there was no association (p>0.05) between having smoking 

people in family and phlegm symptoms. Having smoking people in family among 

children with phlegm symptom (147 (47.1%)) was less than children without this 

symptom (165 (52.9%)). Living in smoking area was no associated with phlegm, and 

running nose without cold symptoms of children. Living in smoking area among 

children with phlegm (44 (51.8%)), and running nose without cold (52 (61.2%)) 

symptoms were higher than children without those symptoms (41 (48.2%),  

33 (38.8%)), respectively. Presenting of wall dampness in residence was no 

associated with dry cough at night, and running nose without cold symptoms of 
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children. Presenting of wall dampness in residence among children with dry cough 

at night symptom (62 (38.0%)) was less than children without this symptom  

(101 (62.0%)) while among children with running nose without cold symptom  

(94 (57.7%)) were higher than children without this symptom (69 (42.3%)). And also 

home renovation was no associated with shortness of breath symptom of children. 

Home renovation among children with shortness of breath symptom (18 (12.7%)) 

was less than children without this symptom (124 (87.3%)). 

Table 20 shows significant association (p<0.05) which indicated that 

presenting of vectors was significantly associated with dry cough at night, phlegm, 

and running nose without cold symptoms (p=0.005, 0.006, 0.009). Presenting of 

vectors among children with dry cough at night (150 (36.5%)), and phlegm  

(195 (47.4%)) symptoms were less than children without these symptoms  

(261 (63.5%), 216 (52.6%)), respectively while among children with running nose 

without cold symptom (233 (56.7%)) were higher than children without this 

symptom (178 (43.3%)). Presenting of cigarette smoke was significantly associated 

with dry cough at night, and running nose without cold symptoms (p=0.047, 0.002). 

Presenting of cigarette smoke among children with dry cough at night (74 (38.1%)) 

was less than children without this symptom (120 (61.9%)) while among children 

with running nose without cold symptom (120 (61.9%)) were higher than children 

without this symptom (74 (38.1%)). 

However, flowers with pollen at residence was no associated with 

phlegm, shortness of breath, and running nose without cold symptoms (p>0.05). 

Flowers with pollen at residence among children with phlegm (60 (48.8%)), and 
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shortness of breath (16 (13.0%)) were less than children without these symptoms 

(63 (51.2%), 107 (87.0%)), respectively while among children with running nose 

without cold symptom (72 (58.5%)) were higher than children without this 

symptom (51 (41.5%)). Presenting of vectors was no associated with wheezing or 

whistling in the chest (asthma), and shortness of breath symptoms (p>0.05). 

Presenting of vectors among children with wheezing (asthma) (52 (12.7%)), and 

shortness of breath (43 (10.5%)) symptoms were less than children without these 

symptoms (359 (87.3%), 368 (89.5%)), respectively. Having pets at residence was 

no associated with phlegm symptom (p>0.05). Having pets at residence among 

children with phlegm symptom (144 (46.3%)) was less than children without this 

symptom (187 (53.7%)). 

Table 21 shows significant association (p<0.05) which indicated that using 

fan in children’s bedroom was significantly associated with phlegm, and shortness 

of breath symptoms (p=0.017, 0.037). Using fan in children’s bedroom among 

children with phlegm (234 (45.8%)), and shortness of breath (53 (10.4%)) symptoms 

were less than children without these symptoms (277 (54.2%), 458 (89.6%)), 

respectively. Having window usually used in children’s bedroom was significantly 

associated with phlegm, and running nose without cold symptoms (p=0.001, 

<0.001). Having window in children’s bedroom among children with phlegm  

(184 (48.4%)) was less than children without symptom (196 (51.6%)) while among 

children with running nose without cold symptom (222 (58.4%)) were higher than 

children without these symptoms (158 (41.8%)). Having doll was significantly 

associated with almost symptoms except wheezing or whistling in the chest 
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(asthma) symptom (p<0.001, <0.001, =0.004, <0.001). Having doll among children 

with dry cough at night (163 (38.4%)), and shortness of breath (49 (11.5%)) were 

less than children without these symptoms (262 (61.6%), 376 (88.5%)), respectively 

while having doll among children with phlegm (218 (51.3%)), and running nose 

without cold (258 (60.7%)) symptoms were higher than children without these 

symptoms (207 (48.7%), 167 (39.3%)), respectively. Presenting of wall dampness 

near children’s bedroom was significantly associated with all symptoms (p=0.017, 

0.037, =0.004, <0.001, 0.010). Presenting of wall dampness near children’s 

bedroom among children with wheezing (asthma) (10 (25.0%)), dry cough at night 

(19 (47.5%)), and shortness of breath (11 (27.5%)) were less than children without 

these symptoms (30 (75.0%), 21 (52.5%), 29 (72.5%)), respectively while among children 

with phlegm (26 (65.0%)), and running nose without cold (29 (72.5%)) symptoms 

were higher than children without these symptoms (14 (35.0%), 11 (27.5%)), 

respectively. 

However, there was no association (p>0.05) between using fan and 

wheezing or whistling in the chest (asthma) symptom. Using fan among children 

with wheezing (asthma) symptom (176 (34.4%)) was less than children without this 

symptom (335 (65.6%)). Using air conditioner was no associated with phlegm 

symptom. Using air conditioner among children with phlegm symptom  

(130 (47.3%)) was less than children without this symptom (145 (52.7%)). Having 

window in children’s bedroom was no associated with wheezing or whistling in the 

chest, and dry cough at night symptom. Having window in children’s bedroom 

among children with wheezing (50 (13.2%)), and dry cough at night (129 (33.9%)) 
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symptoms were less than children without these symptoms (330 (86.8%),  

251 (66.1%)), respectively. Having curtain in children’s bedroom was no associated 

with shortness of breath and running nose without cold symptoms. Having curtain 

in children’s bedroom among children with shortness of breath (41 (10.6%)) was less 

than children without this symptom (346 (89.4%)) while among children with 

running nose without cold symptom (213 (55.0%)) was higher than children without 

this symptom (174 (45.0%)). And bringing pets into bedroom was no associated 

with dry cough at night symptom. Bringing pets into bedroom among children with 

dry cough at night symptom (190 (31.8 %)) was less than children without this 

symptom (408 (68.2%)). 
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Table 18 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658) 
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Table 18 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658) (Continued) 
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Table 19 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658)  
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Table 19 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658) (Continued) 
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Table 20 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658)  
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Table 20 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658) (Continued) 
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Table 20 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658) (Continued) 
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Table 21 Residential environment factors and respiratory and asthma symptoms  

(12 months) (n = 658)  
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Table 21 Residential environment factors and respiratory and asthma symptoms 
(12 months) (n = 658) (Continued) 
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Table 21 Residential environment factors and respiratory and asthma symptoms 
(12 months) (n = 658) (Continued) 
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The bivariate analysis was used in first step for screening variables, and 

then the variables which p-value less than 0.2 were selected to include to 

multivariate logistic regression model. Analysis in table 22 – 26 show final model 

results for each dependent variable.  

Table 22 shows a binary logistic regression analysis between residential 

environment factors and wheezing or whistling in the chest (asthma) symptom  

(12 months). The results found that children who living in tenant residence, was 

increased 2.362-fold odds of having wheezing or whistling in the chest (asthma) 

symptoms (AOR = 2.362, 95%CI 1.156-4.828, p=0.018) compared to children who 

living in their own residence. Having more than 2 windows in children’s bedroom 

was increased 2.104-fold odds of having wheezing or whistling in the chest (asthma) 

symptoms compared to children without window in bedroom (AOR = 2.104, 95%CI 

1.115-3.967, p=0.022). 

However, presenting of wall dampness in residence and near children’s 

bedroom, having at least 1-2 windows, and presenting of vectors were possible to 

be risk factors (AOR>1) of having wheezing or whistling in the chest (asthma) 

symptom among children but statistical significant was not achieved.  

Table 23 shows a binary logistic regression analysis between residential 

environment factors and dry cough at night symptom (12 months). The results 

found that living in smoking area was increased 1.887-fold odds of having dry cough 

at night symptom compared to children who did not live in smoking area (AOR = 

1.887, 95%CI 1.075-3.309, p=0.027). Having doll was increased 2.610-fold odds of 

having dry cough at night symptom (AOR = 2.610, 95%CI 1.720-3.959, p<0.001) 

compared to children without doll. 
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However, age of residence, having smoking people in family, presenting 

of wall dampness near children’s bedroom, having home renovation, presenting 

of vectors, cigarette smoke, using fan in children’s bedroom, having more than  

2 windows, having curtain, and bringing pets into bedroom were possible to be risk 

factors (AOR>1) of having dry cough at night symptom among children but 

statistical significant was not achieved.  

Table 24 shows a binary logistic regression analysis between residential 

environment factors and phlegm symptom (12 months). The results found that 

having more than 2 windows in children’s bedroom was increased 1.853-fold odds 

of having phlegm symptom (AOR = 1.853, 95%CI 1.180-2.909, p=0.007) compared 

to children without windows in bedroom. Having doll was increased 2.375-fold 

odds of having phlegm symptom (AOR = 2.375, 95%CI 1.618-3.488, p<0.001) 

compared to children without doll. 

However, age of residence, having smoking people in family, living in 

smoking area, having home renovation, having flowers with pollen, presenting of 

vectors, using cooling devices (air conditioner and fan) in children’s bedroom, and 

presenting wall dampness near children’s bedroom were possible to be risk factors 

(AOR>1) of having phlegm symptom among children but statistical significant was 

not achieved.  

Table 25 shows a binary logistic regression analysis between residential 

environment factors and shortness of breath symptom (12 months). The results found 

that having garment/clothing shop near residence was increased 1.935-fold odds 

of having shortness of breath symptom (AOR = 1.935, 95%CI 1.060-3.529, p=0.031) 

compared to children who have no garment/clothing shop near residence. Living in 
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incense smoke area was increased 3.767-fold odds of having shortness of breath 

symptom (AOR = 3.767, 95%CI 1.183-11.990, p=0.025) compared to children who 

did not live in incense smoke area. Having doll was increased 2.440-fold odds of 

having shortness of breath symptom (AOR = 2.440, 95%CI 1.164-5.114, p=0.018) 

compared to children without doll. Presenting of wall dampness near children’s 

bedroom was increased 3.435-fold odds of having shortness of breath symptom 

(AOR = 3.435, 95%CI 1.297-9.098, p=0.013) compared to children without wall 

dampness near bedroom. 

However, having wall dampness in residence, having home renovation, 

flowers with pollen, presenting of vectors, using fan, and having curtain in 

children’s bedroom were possible to be risk factors (AOR>1) of having shortness of 

breath symptom among children but statistical significant was not achieved.  

Table 26 shows a binary logistic regression analysis between residential 

environment factors and running nose without cold symptom (12 months). The 

results found that having more than 2 windows in children’s bedroom was 

increased 1.914-fold odds of having running nose without cold symptom (AOR = 

1.914, 95%CI 1.203-3.044, p=0.006) compared to children without window in 

bedroom. Having doll was increased 2.265-fold odds of having running nose 

without cold symptom (AOR = 2.265, 95%CI 1.558-3.291, p<0.001) compared to 

children without doll. Presenting of wall dampness near children’s bedroom was 

increased 2.331-fold odds of having running nose without cold symptom (AOR = 

2.331, 95%CI 1.034-5.257, p=0.041) compared to children without wall dampness 

near bedroom. 
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However, having smoking people in family, living in smoking area, having 

home renovation, flowers with pollen, presenting of vectors, cigarette smoke, using 

cooling devices (air conditioner and fan) in children’s bedroom, and having at least 

1-2 windows were possible to be risk factors (AOR>1) of having running nose 

without cold symptom among children but statistical significant was not achieved.  

 
Table 22 Binary logistic regression model association between residential 
environment factors and wheezing symptom (asthma) (12 months)  
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Table 23 Binary logistic regression model association between residential 

environment factors and dry cough at night symptom (12 months)   
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Table 24 Binary logistic regression model association between residential 
environment factors and phlegm symptom (12 months)  

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

110 

Table 25 Binary logistic regression model association between residential 
environment factors and shortness of breath symptom (12 months)   
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Table 26 Binary logistic regression model association between residential 
environment factors and running nose without cold symptom (12 months)  
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Table 26 Binary logistic regression model association between residential 
environment factors and running nose without cold symptom (12 months) 
(continued) 
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CHAPTER V 

DISCUSSION 

This study was evaluated an association between residential 

environments and respiratory and asthma symptoms among primary school 

children in urban area where is located in the highest air pollution concentration 

in Bangkok, Thailand. We found that around 1 in 4 of primary school children in 

this area reported respiratory and asthma symptoms in the past 12 months.  

5.1 prevalence of respiratory and asthma symptoms 

In our study, the most reported symptom was running nose without 

cold and the less reported symptom was shortness of breath. We found that 

around 11% of children were reported having wheezing symptom which was lower 

than other studies in urban areas. For example, wheezing symptom was found 

21.7% among children in Shanghai whereas rapid urbanization and modernization 

in China which was high indoor air pollution from commonly used many household 

equipment and man-made materials in the residences due to high-rise multi-story 

apartment buildings and high population density (58), and wheezing symptoms 

was found rank between 12.7% – 17.7% among children in Delhi whereas 

commercial areas like slums with high density of population and had high 

concentration of air pollution from transport vehicles in India (59). Furthermore, 

our study found dry cough at night (32.5%) and phlegm (43.3%) were higher than 

the study by Mathew et al. (2015) which reported night cough/ phlegm rank between 

26.9% - 29.0% in Delhi children (59). 
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5.2 Children’s characteristic 

The participants were 658 primary school children both male (50.2%) and 

female (49.8%) which was almost equally. There was no difference median age, 

median height, and median weight (at birth/ at present) of them. Most of them had 

exercise (64.6%) from school activities for example, football (31.5%), swimming 

(29.5%), badminton (10.3%), etc.  

The results found that there was 1.8% asthma (doctor diagnosis) and 

2.3% having family history of asthma. Among those having family history of asthma, 

there was the highest for running nose without cold symptom (73.3%), followed by 

phlegm symptom (66.7%), and dry cough at night (40.0%), respectively. All 

symptoms in this study were tend to be asthma symptoms which recommend by 

the Global Initiative for Asthma (GINA) (3) although only wheezing or whistling in the 

chest was also recommended by the World Allergy Organization (49). In this study 

reported 13.3% asthma symptom (wheezing or whistling in the chest). Although, 

many studies found the association between children’s characteristic(60) (e.g. age, 

gender, and genetic) and asthma, the statistical significant was not achieved in our 

study which was inconsistent with those studies. For example the study by Dhenuka 

et al (2014) found that the increasing incidence of asthma among children in younger 

age higher than older age (61). For gender, the studies by Chen et al (2003) said that 

incidence of asthma hospitalization was substantially higher for young boys than girls, and 

Yao (2015) also said that boys had a greater risk of asthma-like disease and current 

wheeze than girls (60). Furthermore, the study by Liu et al (2009) found a significant 

association that a genetic had a tendency to develop asthma in children (35). Then, 
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we selected these factors for adjusting factors and included to final model to find 

association on each symptom.  

5.3 Residential environment 

Children stayed at residence on weekend more than school day.  This 

study reported that most of children (53.0%) stayed at their home around 24 hours 

during weekend while they stayed around 13-14 hours during school day. And 

majority of children (69.5%) spent most of their time in bedroom more than other 

rooms.  

5.3.1 Association between residential characteristic, environment near 

residence and respiratory and asthma symptoms 

Most of children in this study lived in flat/ apartment/ condominium 

(62.9%) and the average age of residence was more than 30 years which was 

consistent with our observation that most of buildings in this area were old and high 

density of both buildings and people. Furthermore, the results found that age of 

residence was possible to be risk factors (AOR>1) of having dry cough at night and 

phlegm symptoms in the past 12 months while living in community (slum) was 

possible to be risk factors (AOR>1) of having wheezing symptom during 1 month. 

Although, there was nearly 30.0% of them living in single family (16.6%) and 

townhouse (12.9%) but they also lived among the same environments such as 

places near their residence which can cause respiratory effect, whether 

garment/clothing shop (24.3%), garage/car care (9.7%), furniture shop (5.9%), or fresh 

market/ restaurant (cooking smoke) (2.4%). Especially garment/clothing shop was 

positively associated with shortness of breath symptom both during 1 month and 
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in the past 12 months while having furniture shop near residence was possible to 

be risk factors (AOR>1) of having dry cough at night symptom. Cotton dust from 

garment/clothing shop and wood dust from furniture shop can be trigger on 

respiratory tract in human which many studies found the association between those 

dust and respiratory symptoms including asthma among worker in those factories 

while had no study among children.  

For example the study by Silpasuwan et al (2016) among home-based 

garment workers found that significant respiratory tract signs and symptoms were 

associated with lung function capacity (OR = 52.15, 95%CI 6.49-419.60) (62). Moreover, 

Chumchai et al (2015) also found the significant association between garment dust 

exposure and respiratory symptoms among worker (p<0.001) (63). In addition, the 

study reviewed by Wiggans et al (2016) supported about association between furniture 

shop and respiratory symptoms that their reviewed found many studies said among 

furniture workers was significantly associated with increasing risk of respiratory 

symptoms and asthma. (64). If children lived in the same area with had high 

concentration of those dust especially in their residence, for long term exposure 

they may get effect like those workers because children’s body still not strong like 

adult.  

Moreover, our finding showed that most of participants were tenant 

(77.1%) more than owner residence (22.9%) which was positively associated with 

wheezing or whistling in the chest symptom. A possible reason for this finding may 

rely on the fact that owner will take care of their house better than tenant.  
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5.3.2 Association between residential environment at residence and 

respiratory and asthma symptoms 

Exposures to poor quality of indoor air are the most important concern 

for causes of respiratory diseases and asthma among children (2, 65). This study 

found that children living in cigarette smoke area were significantly associated with 

dry cough at night and living in incense smoke area were significantly associated 

shortness of breath. These findings are consistent with many studies. For example, 

the study by Salo et al (2004) found the strongest associations (OR>1, 95%CI) between 

smoking (cigarette smoke) in home and respiratory symptoms; cough and phlegm 

without colds among children (42). Furthermore, the study by Chen et al (2011) found 

that exposures to tobacco smoke can be possible and increasing risk of asthma when 

children expose to them since early life (11). And also the study by Pirastu et al (2009) 

found that exposures to tobacco smoke can increase both prevalence for current 

wheeze and current asthma (13). Smoking area at residence in our study may be from 

both smoking people in family or next door people while incense area focused only in 

residence. Therefore, our result showed that having smoking people in family was 

not found the association but it was possible to be risk factors (AOR>1) of having 

dry cough at night, phlegm, and running nose without cold symptoms. More than 

7,000 chemicals were found in tobacco or cigarette smoke which are chemically 

active and trigger profound potentially fatal changes in the body (66). Those 

dangerous chemicals in cigarette smoke are tar, carbon monoxide, hydrogen 

cyanide, oxidizing chemicals, metals, radioactive compounds which are known 

effect to human health. And people can get them into body by inhale.  
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For incense smoke, the study by Wang et al (2011) found the association 

between frequency of incense burning at home and increasing risk of current asthma 

and exercise wheeze especially in genetically susceptible children (67). Incense was 

used in house especially for Buddhist family; they usually used it when praying to 

Buddha. Although, incense stick was mostly made from natural materials such as 

bamboo, and wood but some chemical materials were added for oxidizer and 

binding of stick when it was flamed and changed to smoke and ash, they contains 

many particles, gas products such as CO, CO2, NO2, SO2, and many organic 

compounds such as benzene, toluene, xylenes, aldehydes, and polycyclic aromatic 

hydrocarbons (PAHs) which those mixtures can affect to respiratory system in human 

(68, 69). 

Although other environments including presenting of vectors, having home 

renovation, charcoal smoke (from cooking stove), and flowers with pollen were not 

statistical significance with respiratory and asthma symptoms which is inconsistent with 

other studies.  

Many vectors are known as risk factors of allergic symptoms, respiratory 

symptoms including asthma symptoms especially cockroach which is indicated 

that vectors of indoor are dirt and decay in house (70) and it is the most key 

allergen in household especially inner-city house. Some worst asthma cases were 

found that those cases who had both exposures to high concentrations of 

cockroach allergens in house and allergic tendency to make reactions to cockroach 

allergens (53). The study by Chen et al (2011) found that among children who expose 

to cockroaches since early in life was associated with asthma (OR=2.16; 95% CI, 1.15-

4.07) (11), and Kim et al (2005) (52) as well. In addition, the reviewed studies by Do et 
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al (2016) also showed the significant association on linkage of cockroach’s allergen-

induced asthma (53) from many studies.  

Furthermore, the study by Dong et al (2014) found that the having 

renovation in house in the past two years was significantly associated with 

respiratory symptoms and asthma among children which can increase prevalence 

of those symptoms (71). When doing home renovation, many substances can be 

produce during home's construction such as chemicals from painting, dust from 

material (e.g. roof, cement, etc.) that many of them can either cause allergies and 

respiratory symptoms (72).  

In addition the study by Erbas et al (2013) found the association between 

exposures to pollen and asthma (AOR>1) that appearance of asthma in children can 

be increasing by persistently  exposure to pollen during infancy (56). 

Moreover, Charcoal smoke which was produced when incomplete 

burning of carbon-containing materials to a mixture of particles and chemicals 

form. The mixture of those in smoke such as carbon monoxide (CO), carbon dioxide 

(CO2) and particulate matter (PM or soot) which dangerous for human when 

exposures (73). As a result in the study by Bautista et al (2009) found increasing the 

risk of respiratory infection in young children when exposure to charcoal smoke 

(74), and Salo et al (2004) found the strongest associations (OR>1, 95%CI) between 

coal burning for cooking in home and wheezing among children (42). 
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5.3.3 Association between children’s bedroom environment and respiratory 

and asthma symptoms 

This study found that dampness of wall near children’s bedroom was 

associated with respiratory and asthma symptoms which is consistent with the studies 

by Chen et al (2011) (11), Nguyen et al (2010) (12), and Wang et al (2014) (54). Dampness 

can cause of mold growing that mold is known as respiratory allergen (75) to 

respiratory and asthma symptoms.  

Children who have dolls in bedroom were shown the most at risk of 

respiratory and asthma symptoms in this study. There were most of them (64.6%) 

having dolls and nearly half (42.4%) of this group put doll on their bed. Especially 

soft dolls which made from clothing/fur materials which can be the place of dust 

accumulation (76).  

The result found that the more number of windows usually opened was 

increased risk of respiratory and asthma symptoms than less numbers of window. 

Since this study was conducted in high pollution area of Bangkok having windows 

which usually opened them that may be possible to increase a contamination of 

outdoor air pollution. Those sources are from emissions of vehicles both on-road 

and off-road in urban areas (Leung, 2015) (77). In addition, findings of the study by 

Kim et al. (1997) showed relationships between the Indoor/ Outdoor in Korean urban 

areas which confirmed the importance of ambient air in determining the quality of 

indoor air (78). And for long term of less cleaning room can be high concentration 

of dust accumulate in the room. 
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Although other environments including using cooling devices (air 

conditioner/ fan), having at least 1-2 windows, having curtain, and bringing pets into 

bedroom were not statistical significance with respiratory and asthma symptoms which 

is inconsistent with other studies (10, 11). The results found that they were possible 

to be risk factors (AOR>1) of having respiratory and asthma symptoms among 

children. And another possible reason may rely on fact that people who had asthma 

or respiratory disease, they usually sensitive to cold temperature than other people. 

When using air conditioner, the temperature may cool and affect to their respiratory 

system. While using fan may spread many trigger substances in the air than without 

using fan. Moreover, curtain can be the place of dust accumulation such as dust 

mite, particles including vectors. As the result found may relevant to the practice 

of cleaning.  
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CHAPTER VI 

CONCLUSION AND RECOMMENDATION 

6.1 Conclusion  

This study was cross-sectional study to estimate the prevalence of 

respiratory and asthma symptoms and to investigate its association with residential 

environments among primary school children in Din Daeng district, Bangkok, 

Thailand between April and May, 2018. And this is the first study which focused on 

those relationships among children in this area. The questionnaire was used to 

collect the data in this study by self-reported questionnaire from children’s parents 

or children’s family. There were 658 primary school children included in this study. 

The statistical analysis used which were descriptive statistics, bivariate analysis 

(Mann – Whitney U test, Pearson Chi-square-test, and Fisher X’act test), and binary 

logistic regression model; to find association between dependent variables 

(respiratory and asthma symptoms) and independent variables (residential 

environments) which were divided into 3 parts; near residence, at residence, and in 

children’s bedroom. 

In conclusion, around 1 in 4 of primary school children in this area 

reported respiratory and asthma symptoms in the past 12 months. The most 

reported symptom was running nose without cold and the less reported symptoms 

was shortness of breath. Residential environments including tenant status, 

garment/clothing shop near residence, cigarette smoke, incense smoke, doll, 

window, and wall dampness were positive significantly associated with respiratory 

and asthma symptoms. However, other environments including using cooling 
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devices (air conditioner/ fan), having at least 1-2 windows, having curtain, and 

bringing pets into bedroom were not statistical significance with respiratory and asthma 

symptoms which is inconsistent with other studies. And those were also possible to be 

risk factors (AOR>1) of having the symptoms among children.  

In conclusion, associations between residential environment factors and 

respiratory and asthma symptoms were summarized into table 27 and table 28. The 

symbol “+ +” was presented a significant positive association between residential 

factors and the symptoms while the symbol “+” showed possible positive 

associations but without statistical significant.  
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Table 27 Summary final results association between residential environment 

factors and respiratory and asthma symptoms (1 month) 
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Table 28 Summary final results association between residential environment 

factors and respiratory and asthma symptoms (12 months) 
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6.2 Recommendation 

According to the results in this study indicated that residential 

environment factors were found as possible risk factors in relation to respiratory 

and asthma symptoms. Therefore, the recommendations to reduce and prevent 

its effect to children health are as following: 

(1) Parents should pay more attention about improving environment at 

residence especially in children’s bedroom as appropriate for children health;  

- moving out risk factors and increasing frequency of cleaning even 

curtain, doll, wall, or floor, including reducing number of dolls and do not put 

them on the bed, and do not bring pets into bedroom,  

- cleaning the room after closed the window for reducing the 

concentration of dust or particulate matter that can spread into the room during 

opened the window, 

- reducing dampness and flowers with pollen at residence, 

- For home renovation; should choose the healthy product and 

avoiding children from renovation area until finish and less particulate matter. 

(3) Preventing and avoiding children from smoke area even cigarette 

smoke, charcoal smoke, or incense smoke. 

(4) Policymaker should do as following: 

- To determine the policy for controlling the standard of rental 

residence especially on sanitation issue, the standard of garment/ clothing business 

which close to residence by integrating between governments and involved 

organization, 
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- To provide guideline and given knowledge to people in this area 

about preventing indoor/ outdoor air pollution and improvement the residential 

environment for children health. 

(5) Further study should consider to use hospital base records for 

respiratory and asthma disease diagnosis including collecting of indoor air quality 

at residence and in children’s bedroom would be benefit to confirm association 

between indoor air quality and the symptoms. 

6.3 Limitation  

6.3.1 This study cannot be generalizability because only 2 primary schools in 

Din Daneng district under control by Bangkok Metropolitan Administration were 

selected.  

6.3.2 This study used only self-reported questionnaire which data were 

reported by participants themselves which may lead to information bias especially 

about happening of symptoms such as wheezing sound.  

6.3.3 Since respiratory symptoms in this study were considered both short  

(1 month) and long term (12 months), this may lead to recall bias for long term 

symptoms.  

6.3.4 This study did not exclude Respiratory Syncytial Virus disease (RSV), did 

not collect the data of weather, and have no question in detail about allergic 

rhinitis which may be confounding factor of respiratory symptoms.  
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APPENDIX A  
ETHICAL APPROVAL 
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APPENDIX B  
Participants Information Sheet of Questionnaire 
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APPENDIX C  
Consent form of questionnaire 
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APPENDIX D  
Screening questionnaire Thai version 

for inclusion and exclusion criteria of study population 
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APPENDIX E 
Questionnaire Thai version 
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APPENDIX F  
Screening questionnaire English version 

for inclusion and exclusion criteria of study population 
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APPENDIX G 
Questionnaire English version 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

153 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

154 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

155 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

156 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

157 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

158 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

159 

 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

160 

APPENDIX H  
Table of result 

1. Symptoms occurrence during 1 month 

Table 29 Occurrence of respiratory and asthma symptoms during 1 month 
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Table 30 Occurrence of respiratory and asthma symptoms in the past 12 months 
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2. Environmental factors 
Table 31 Environment at children’s residence
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Table 32 Frequency of seen environment factors in children’s bedroom 
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Table 33 Practice of cleaning in children’s bedroom 
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APPENDIX I 
Residences and Environments in Din Daeng district, Bangkok Thailand 

1. Type of residence 
1.1 Single family house 

 
 
 
 
 
 
 
1.2 Townhouse/ townhome 
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1.3 Flat/ Apartment/ Condominium   
 
 
 
 
 
 
 
 
 
 
 
 
 
1.4 Community (Slum)   
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2. Places near residence 
2.1 Fresh market and restaurant (cooking smoke) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2 Waste 
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3. Environment at residence 
3.1 Residence with a lot of things 

 
 
 
 
 
 

 
 
 
 
 
 
3.2 Pets (Bird) 
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APPENDIX J 
Administration & Time Schedule 

1) Review literature to determine research topic, and drafting the research 

proposal. 

2) Edit and complete the research proposal. 

3) Submit the research proposal. 

4) Submit the research ethical considerations. 

5) Plan the steps for conducting the data collection as follow: 

a. Development the research tools: questionnaires. 

b. Preparing the questionnaire; 

c. Sample selection and talks with school which is selected; 

d. Validation of equipment; 

e. Data collection. 

7) Coordinate with the target groups. 

8) Collect the data: the data was collected between Januarys to Aprils 2018. 

9) Enter and analyze the data. 

10) Write the research report. 
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Table 34 Administration & Time Schedule 
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