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The objective ‘of this cross-sectional study was to investigate whether
household burning of mesquite coils is associated with increased risk of respiratory
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CHAPTER I
INTRODUCTION

1.1 Background and Rationale

Globally, indoor and outdoor environments.are widely contaminated by complex
mixtures of gases and particles that are produced by combustion of various types of
fuels. Sources of indoor pollution include cooking stoves, cigarettes smoking, burning
of various fuels for indeor heating, burning of mosquito coils and burning of incense
for religious purpeses (Smith KR et al., 2000).

Indoor Air Pollution (IAP) is'a major environmental and public health challenge
in developing countries because exposure to IAP may be responsible for nearly 2
million excess deaths in developing countries, and it is accountable for about 4% of
the global burden of disease (Indoor Air Pollution at a glance, 2002). There is strong
evidence that chronic exposure to [AP increase the risk of respiratory illness including
acute respiratory infections in children and chronic obstructive pulmonary disease in
adults (Bulletin of WHO, Geneva 2000).

Globally, IAP ranks eighth in terms of disability adjusted life years lost (DALY s)
and ranks eleventh in terms of mortality (Ezzati et al, 2002). In South Asia, Indoor
Air Pollution ranks third among all major risk factors (Smith, 2003).

In many tropical and subtropical countries, burning mosquito coils is a key
strategy for reducing mosquito bites. Although effective at combating mosquitoes,
chemical-emitting coils. may pose unintended:hazards to respiratory health. Despite
the fact that mosquito coil smoke may have -many potential adverse health effects,
large populations-in developing countries use mosquito-coils ‘in their daily life to
prevent vector bone diseases (Liuand Zhang et al.,2003).

In- Asian countries where the Buddhism and-Taoism are mainstream religions,
such as China, Thailand, and Taiwan, incense burning is a daily practice. People who
are exposed to incense fumes always inhale the whole complex mixture that contains
particulate matter, gas products and many organic compounds. It is difficult to single

out the health effects contributed by a certain component in the fumes. For example,



there hasn't been any report about the ill effects on human health directly caused by
the particles in the incense smoke. Nevertheless, it is still helpful to know the
composition of incense smoke in terms of types of pollutants and the corresponding
toxicological effects (Lin et al., 2008).

Within the home environment, women and children are sometimes exposed to
high levels of indoor air pollution from cooking fires, particularly when wood and
charcoal combine with poor ventilation-and overcrowding. The use of inefficient fuels
such as charcoal and wood fuel is particularly common in poor households. Small-
scale industries.operated:by poor women in the home and neighborhood environment
such as fish smoking, brewing, and local food manufacturing add to the risks of
indoor air pollution (Songsore and McGranahan, 1998).

Nearly half of the world*s households are thought to cook daily with unprocessed
solid fuels that are biomass fuels or coal. In a significant proportion of the household
using biomass fuel, the bulk of the emissions is released to the living area (Smith
KR,1987).

Tak province, located in northwest Thailand, shares a border of 570 kilometers
with Burma and has a population of approximately 150,000 Burmese migrants.
Migrants are primarily ethnic Karen from directly across the border where families
are continuously uprooted. Whether fleeing conflict, persecution or economic
destitution in Burma, those deemed illegal migrants primarily journey to Tak
province, in search of protection and an economic livelihood in seasonal agricultural
work or in one of hundreds of factories in the surrounding area. Mae Sot already has
the largest Burmese population of any Thai town, estimated by aid workers at more

than 80,000. Migrant Assistance Programme (MAP), an N GO, estimates between 1.5

and two million Burmese live in Thailand, of whom 500,000 are legally registered.
With'more than 50 large factories near Mae Sot, hundreds of smaller shop and house
operations, and a large agricultural industry, Burmese migrant workers provide a
source ofcheap labor.

There are many Myanmar migrant workers in Mae Sot District in Thailand who
use mosquito coils to protect themselves from disease bearing mosquitoes and some
of them use incense for religious purposes. Some also use wood and charcoal fuel for

cooking. Their homes often have poor ventilation because of indoor cooking and


http://www.mapfoundationcm.org/

share living in small rooms. Thus, they may be at high risk of respiratory problems
due to indoor air pollution.

While many studies have been conducted on indoor air pollution related disease in
developing countries, there is no known study of this kind in Myanmar migrant
workers in Thailand. Thus, this study can be considered as a baseline to obtain
frequency of respiratory effects associated with indoor air pollution among Myanmar

migrant workers.
1.2 Objectives
1.2.1 Main objective

To investigate whether indoor air pollution from household burning of
mosquito coils is associated with increased risk of respiratory problems in Myanmar
migrant workers.

1.2.2 Specific objectives

1. To describe the environmental factors (indoor air pollution), demographic factors

and respiratory problems in Myanmar migrant workers.

2. To examine the relationship between use of mosquito coils and respiratory

problems in Myanmar migrant workers.

3. To examine the relationships between other environmental factors, e.g., cooking

fuels and incense burning, and respiratory problems in Myanmar migrant workers.

4. To examine the relationships between socio-demographic factors and respiratory

problems in Myanmar migrant workers.



1.3 Research Questions

1. Is exposure to mosquito coil smoke associated with increased risk of respiratory

symptoms in Myanmar migrant workers in Mae Sot district in Tak province in

Thailand?

2. Is variation in exposure to other environmental factors, e.g., cooking fuels and
incense burning, associated with variation in prevalence of respiratory problems in

Myanmar migrant workers inMae Sot district in Tak provinee in Thailand?

3. Is variation in socio-demographic factors associated with variation in prevalence of

respiratory problems in Myanmar migrant workers?

4. Is variation ‘i behavioral factors associated with variation in prevalence of

respiratory problems in Myanmar migrant workers?

Research Hypotheses

1. Exposure to mosquito coil smoke is associated with increased risk of respiratory
symptoms in Myanmar migrant workers in Mae Sot district in Tak Province in

Thailand.

2. Variation in exposure to other environmental factors, e.g., cooking fuels and
incense burning, is associated with variation in prevalence ofrespiratory problems in

Myanmar migrant workers in Mae Sot district in Tak Province in Thailand.

3. Variation in socio-demographic factors is associated with variation in prevalence of

respiratory problems in Myanmar migrant workers.

4. Variation in behavioral factors is associated with variation in prevalence of

respiratory problems in Myanmar migrant workers.



1.4 Conceptual Frame work

Independent variables

USE OF MOSQUITO
COILS

|

/SOCiO-deO graphic
factors
Age, Sex, Education,
Occupation, Size of
household

\_

N LF

Incense use, Biomass fuel,
Type of house, Rooms
and windows in house
(poor ventilation)

\_

/Behavio ral factors: \

Passive smoking, cooking
babits (e.g, open
windows during cooking
and meals cooking per

day)

'

K

A

/Environmental factors: \

—

<

s

Dependent variables

/Prevalences:

Respondents
Cough
Phlegm
Wheeze
Shortness of breath
Sore throat
Nasal symptoms
Eye irritation

Children
Cough
Phlegm
Wheeze
Sore throat

-\

Nasal symptoms

K Eye irritation




1.5 Ope rational definitions

Indoor air pollution: mixture of gases and particles produced by combustion of
mosquito coils, smoking, incense sticks, wood and charcoal fuels.

Mosquito coils: Mosquito coil is mosquito-repelling incense, usually shaped into a
spiral, and typically made from a dried paste of pyrethrum powder.

Incense: incense is composed of aromatic biotic materials, which release fragrant
smoke when burned and it1s used mainly for religious purpose.

Biomass fuel: refers to-wood or chatcoal fuel burned for household cooking and
heating.

Passive smoking: exposure from smoking by other family members.
Socio-demographic factors: age; sex and education of the migrants. (Socio-
economic status of the family does not include because the participant would not wish
to answer about income).

Size of household: number ofpeople in the household.

Respiratory prevalence: An estimate of respiratory symptoms within a population
over a certain period of time. A symptom is a departure from normal function or
feeling which is noticed by a patient, indicating the presence of disease or
abnormality.

Cough: coughs either with colds or in the absence of cold.

Phlegm: bringing up phlegm or mucus from the person's chest either with colds or in
the absence of colds.

Wheeze: ever wheeze with cold or sound wheezy or whistling in the chest in the
absence of colds.

Sore throat: having sore throat without having a cold.

Nasal symptoms: problem with sneezing, or a runny, or a blocked nose in the
absence ofcolds.

Eye irritation: fecling sore or itchy or irritated eyes at home.



CHAPTER 11
LITERATURE REVIEW

2.1 Indoor Air Pollution

The annual global disease burden attributable to IAP at 1.8 million deaths and
53 million DALYs, more than 4% of the total global burden of disease, and three
times the burden attributable to outdoor air pollution. (Indoor Air Pollution at a
glance, 2002). In tezms of its contribution to the global disease burden, Indoor Air
Pollution ranks-fourth among preventable risk factors, after malnutrition, lack ofclean
water and sanitation, and unsafe seX, and on par with tobacco and alcohol. China and
India togetheraccount for about 58% of deaths and 48% of the DALYs from IAP
(WHO, 2005).

Other sources of indoor air pollution exist in developing countries, beyond
indoor fuel burning and inadequate ventilation. These sources include: smoke from
nearby houses, the burning of forests, agricultural land and household waste and
industrial and vehicle emissions. Pollution from these sources can easily infiltrate
dwellings as windows and doors are often left open during the day, even during the
winter. An inherent contradiction exists in these areas: windows. must re main open to
provide ventilation inside dwellings when cooking, but when open, windows allow
neighborhoods and sometimes industrial pollution to enter the dwelling (Bruce et al,,
2000). Additional sources, which have been examined in previous studies, include
environmental tobacco-smoke and pesticides (mosquito coils) (Dasgupta et al., 2004).

Indoor air pollution from biomass smoke is now regarded as a significant
publie health hazard in the developing world, where more than two billion people still
rely on the use of solid bio-fuels: such as dung, wood, crop residue, and coal for
cooking daily meals and ‘heating homes. About half of'the world's households still use
unprocessed solid fuels, ranging near zero indeveloped countries to-more than 80% in
the countries such as China, India, and Sub-Saharan Africa ( Smith, 2002).

In developed countries, modernization has without exception been

accompanied by a shift from biofuel to petroleum products (kerosene, LPG) and



electricity. In developing countries, even where cleaner more sophisticated fuels are
available, households often continue to use biomass (Smith, 1987). Although the
portion of global energy derived from biofuel has fallen from 50% in 1900 to around
13% currently, this trend has leveled and there is evidence that biofuel use is
increasing among the poor (WRI, 1999). Poverty is one of the main barriers to the
adoption of cleaner fuels and slow pace of development in many countries implies

that biofuels will continue to be used by the poor for many decades (WHO, 2000).

2.2 Mosquito coils: Background and Expos ure

Mosquito coils, when used, are usually used on a daily basis to control
mosquitoes in tropical areas and seasonally in subtropical and temperate areas. (Liu
and Zhang et al, 2003). People in residences are often protected from nuisance and
disease-bearing ~mosquitoes by ‘insecticides or smoke generated from burning
mosquito coils. Mosquito coils are frequently burned indoors in Asia and to a limited
extent in other parts of the ‘world, mncluding the United States. (World Health
Organization: Safety of Pyrethroids for Public Health Use, 2005). A World Health
Organization (WHO) report estimated the worldwide annual consumption of
mosquito coils to be approximately 29 billion pieces (WHO, Pesticides Evaluation
Scheme, 1998).

Mosquito . coils are the preferred anti mosquito products in low income
countries (Mulla et al2001). The mosquito coil is widely known as an efficient
mosquito repellent.”"The major active ingredients of the mosquito coil are pyrethrins,
accounting for ‘about 0.3-0.4% of coil mass (Lukwa and Chandiwana 1998). The
remaining components of mosquito coil are organic fillers, binders, dyes, and other
additives capable of smoldering well. The combustion of the remaining materials
generates large amounts of sub micrometer particles and gaseous pollutants. These
sub micrometer particles can reach the lower respiratory tract and may be coated with
a wide range of organic compounds, some of which are carcinogens or suspected
carcinogens, such as polycyclic aromatic hydrocarbons (PAHs) generated through

incomplete combustion of biomass (mosquito coil base materials).



Burning one mosquito coil releases the same amount of particulate matter
(PM2.5) as burning 75-137 cigarettes. Also, the emission of formaldehyde from
burning one coil can be as high as that released from burning 51 cigarettes (Liu et al.,
2003). Researchers have found that the gas phase of mosquito coil smoke contain
some carbonyl compounds with properties that canproduce strong irritating effects on
upper respiratory tract, for example, formaldehyde and acetaldehyde (Chang and Lin,
1998).

When a mosquito-coil-is burned, the insecticides evaporate with the smoke,
which prevents.the mosquito from entering the room. Pyrethrins are thought to be of
low chronic toxicity to humans and-low reproductive toxicity in animals, although
headache, nausea, and dizziness were observed in male sprayers exposed to 0.01-1.98

ug/m3 pyrethrins for 0.5—5 hr (Zhangetal:, 1991).

2.3 Mosquito Coils and Health Effects

Toxicological effects of mosquito coil smoke on rats include focal deciliation
of the tracheal epithelium, metaplasia of epithelial cells, and morphologic alteration of
the alveolar macrophages. (Liu and Sun, 1988; Liu and Wong, 1987). For example,
whena groupef 30 female albino rats were exposed to mosquito coil smoke in a 22.5
m3 chamber for 8 hour per day, 6 days per week, for 6 months, these rats lost typical
ruffled membranes of their alveolar macrophages. In addition, the levels of total
protein and lecithin and the activities of lactate dehydrogenase, acid phosphatase, and
beta glucuronidase.in the lung- lavage fluid of the tars were significantly higher than
those in a control group that was exposed to air for the same exposure duration (Liu et
al., 1989).

Epidemiologic studies have shown that long-term exposure to mosquito coil
smoke is associated with asthma and persistent wheeze in children (Azizi and Henry,
1991; Fagbule and Ekanem, 1994). The effects of Indoor Environmental Factors on
Respiratory Illness were studied in 7- 12 year old school children in Kuala Lumpur.
Higher prevalence of respiratory symptoms and illnesses were observed almost
uniformly in children exposed to mosquito coil smoke and passive smoking. Exposure

to mosquito coil smoke was confirmed to be independently associated with asthma
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(odd ratio= 1.4, p= 0.001) and persistent wheeze (odd ratio= 1.4, p= 0.005). Indoor
sources of air pollution belonged to three groups of activity, namely tobacco smoking,
avoiding mosquito bites and cooking. Almost all of these activities could result in
prolonged exposures to potentially harmful substances. (Azizi and Henry, 1991). A
case-control study of home environmental risk factors for childhood asthma was
studied in 140 pairs-of children (mean age is 66 _months) in Nigeria. Exposure to
mosquito coil smoke was strong and significantly associated with asthma (odd ratio =
3.7,p<0.001) (Fagbule and Ekanem, 1994).

Mosquite-coil use (relative to non-use) (1.27; 0.99 to 1.62; p=0.058) had an
impact on the respiratory health of male adults in Hong Kong. Odds Ratios of
mosquito coil use on respiratory symptoms such as sore throat, morning cough,
evening cough, phlegm in the morning, phlegm day or night and phlegm for 3 months
were 1.84, 1.51, 1.68, 1.23, 1.36 and 1.01 respectively. Among these symptoms, sore
throat and cough (both morning and evening cough) were significantly associated
with mosquito coil use (p <'0.05). But there was no significant positive association
between mosquito coils usage and phlegm. Exposure to incense smoke was not
statistically significantly associated with any of the above respiratory symptoms (Hu
and Wong et al., 2004).

The effects of ambient air pollution and environmental tobacco smoke on
respiratory health of non smoking women (mean age 36.5 years, standard deviation=
3.0) were studied in Hong Kong. Mosquito coil use was significantly associated with
respiratory symptoms (OR= 1.58, 95% CI: 1.14 to 2.21, p= 0.007). Cooking fuel type
(gas stove) posed a high risk for non-smoking women, but it was not significant (OR=
2.16,95% CIl: 0.86:-to 543, p= 0:101). Environmental Tobacco Smoke (ETS)
exposure also showed a significant hazardous effect in non-smokers and mosquito
coil use was found to be harmful to respiratory health of non-smoking women. There
was no significant association between incense use and respiratory symptoms (Wong
etal, 1999).

Researchers from the University of California-Riverside analyzed mosquito
coils purchased in various retail outlets in Jakarta and Bandung, Indonesia, in addition
to others purchased at several Asian markets in Southern California. The mosquito

coils purchased in the U.S. contained octachlorodipropyl ether, known as S-2, a
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substance not registered for any legal use in the United States. The packaging did not
indicate S-2 was an ingredient. Use of those coils likely exposes those around it to bis
(chloromethyl) ether, or BCME, an extremely potent lung carcinogen (Krieger et al.,
2003).

2.4 Incense

The burning of incense is an integral part of daily life in large parts of Asia,
and in addition.to use in'places of worship, approximately half of populations across
South-East Asia burn ingense at home on a daily basis ( Lee and Lin et al.,2003 ).
Several studies from Asian populations, where different types of incense are burnt for
religious purposes, reported significant associations between exposure to incense
smoke and respiratory symptoms (Lin and Krishnaswamy et al., 2008).

Combusted incense, wood, cigarettes, and candles are important sources of
residential indoor particulate’ matter, especially in the 2.5 pm size range and below

(Fang GC, Chang CN etal., 2002).

2.5 Environmental tobacco smoke (ETS)

Exposure to environmental tobacco smoke is a major environmental health
hazard. The “association between environmental tobacco smoke exposure and
respiratory morbidity has also been shown for older children’and adolescents.

ETS contains the same constituents that are known to cause respiratory disease
in people who ;smoke. In adults,” ETS is a human lung carcinogen, responsible for
approximately 3,000 lung cancer deaths annually in U.S. nonsmokers. In children,
ETS ‘exposure is associated with increased prevalence of respiratory symptoms of
irritation (cough, sputum, and wheeze) and also increased risk of lower respiratory
tract infections (LRIs) such as bronchitis and pneumonia. ETS, exposure is a risk
factor for new cases of asthma in children who have not previously displayed
symptoms (US Environmental Protection Agency, 1992).Environmental tobacco
smoke is a major source of indoor air contaminants. The ubiquitous nature of ETS in

indoor environments indicates that some unintentional inhalation of ETS by
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nonsmokers is unavoidable. Environmental tobacco smoke is a dynamic, complex
mixture of more than 4,000 chemicals found in both vapor and particle phases. Many
of these chemicals are known toxic or carcinogenic agents. Nonsmoker exposure to
ETS-related toxic and carcinogenic substances will occur in indoor spaces where

there is smoking (http ://www.epa. gov/iaq/pubs/hpguide. html).

The role of exposure to tobacco smoke-via active smoking as a cause of lung
and other cancers, emphysema and other chronic obstructive pulmonary diseases, and
cardiovascular and other diseases in adults has been firmly established (Samet and

Marbury, et al, 1987).

2.6. Respiratory Symptoms Prevalence’s observed in selected Asian studies of
adults and childre n.

The following tables showed the prevalence's of respiratory symptoms
(cough, phlegm, persistent cough and phlegm, wheezing, asthma, shortness of breath,
sore throat, rhinitis and bronehitis) in adults and children, as observed in many
selected Asian studies. We have been able to find no information on respiratory
symptom rates in Myanmar migrants. Thus, the purpose of making these tables was to
try to form an expectation of what these symptom rates might be in Myanmar
migrants, to support sample size calculations.

As the tables show, there was much variation in symptom rates among Asian
studies. Thus, it was not possible to form expectations as to symptom rates in the
study population. As discussed in the methods section, symptom rates were presumed

to be 50%:


http://www.epa.gov/iaq/pubs/hpguide.html
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Table 1. Prevalence of cough (in percent) observed on selected Asian studies of

adults and children.

Citation Description Adult Adult Children
males females

S.G Ong 1991, Studies on Morning 6.41t09.1 [22t03.4 | 82to

Respiratory Health of primary cough 10.1

school children in urban Night cough . 4.7t07.7 | 2.6 t0 2.7

communities of Hong Kong. 8 to 10.5

Zhang 1999, Effects of Air Cough withor | 31 to 18.5 to

Pollution on Respiratory Health | without colds- | 56.1 54.3

ofadults in 3 Chinese eities.

Zhang and Wei-2002, Persistent 5.7to 14

Children"s Respiratory cough <12 yrs

Morbidity Prevalence in relation

to Air Pollution in 4 Chinese

cities.

Chhabra 2001, Ambient Air Chronic 9.7 10.8

Pollution and Chronic cough

Respiratory Morbidity in Delhi.

Kumar 2004, Association of Morning 14.2 10.1

outdoor Air Pollution with cough

chronic respiratory morbidity in | Day and might | 12.8 9.6

industrial town in Northern cough

India.

Ingle 2005, Exposure to Frequent 40

vehicular pollution and cough

respiratory impairment of

Traffic policeman in Jalgaon

City, India.

Lahiriand Roy.etial 2000, Air Cough 19

Pollution in Calcutta elicits unspecified

adverse pulmonary reaction in

children.

Duki2003, Effects.ofAir Cough 16.5t0 11.6 to

Pollution on Respiratory Health | unspecified y X | 41.0

in Indonesia and-its economic

cost.

Hong 2004, Prevalence of Cough 19.8 to

Respiratory S ymptom in unspecified 40.5

children and air quality by

village in Rural Indonesia.

Karita 2004, Effects of working | Cough 18.3 5.1

and residential location area on | unspecified

air poliution related Respiratory
symptoms in Policeman and
their wives in Bangkok,
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in Bangkok, Thailand.

function among Traffic Police

Thailand.
Karita 2001, Respiratory Cough 8.8to 15
Symptom and Pulmonary unspecified

Traffic Policeman, Bang

Thonburi, Thailand

Symptoms and lung func
Bangkok school childre

Thailand. =
Wongsurakiat% ph e
Symptom and Pulm | unspecifie
function of Tr olic A

Langkulsen 2006, Respirator

0.3t02.1

1.7t0 8.2

AUt INENINeINg
ARIAN TN INAE
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Table 2. Prevalence of Phlegm (in percent) observed on selected Asian studies of

adults and children.

Citation Description Adult Adult Children
males females

S.G Ong 1991, Studies on Morning 15 to 55t07.4 | 10.8 to

Respiratory Health of primary Day or night 17.2 3.1t049 | 13.7

school children in urban 9.3 to 10.8 to

communities of Hong Kong. 12.4 11

Zhang 1999, Effects of Air Phlegm with | 24.2 to 12.7 to 1.9 to

Pollution on Respiratory Health- | or without 3. 23.1 13.6

ofadults in 3 Chinese cities. colds

Chhabra 2001, Ambient Air Phlegm M- 9.2

Pollution and Chronic unspecified

Respiratory Morbidity in Delhi.

Kumar 2004, Association of Phlegm 15.6 10.7

outdoor Air Pollution with unspecified

chronic respiratory morbidity in

industrial town'in Northern

India.

Duki2003, Effects of Air Phlegm 6t016.4 | 6t036.6

Pollution on Respiratory Health . | unspecified

in Indonesia and its economic

cost.

Karita 2004, Effects of working | Phlegm 30.9 4.2

and residential location area'on | unspecified

air pollution related Respiratory

symptoms in Policeman and

their wives in Bangkok.

Karita 2001, -Respiratory Phlegm 16.4 to

Symptom and Pulmonary unspecified 24.4

function among Traffic Police

in Bangkok, Thailand.

Tamura 2003, Particulate Air Phlegm 1.3t03.3

Pollution and chronic unspecified

respiratory. symptom among

Traffic Policeman, Bangkok.

Wongsurakiat 1999, Respiratory |-Phlegm 18.6

Symptom and Pulmonary unspecified

function of Traffic Policeman in

Thonburi, Thailand.

Langkulsen 2006, Respiratory Persistent 200D 9

Symptoms and lung function in' | phlegm

Bangkok school children.




Table 3. Prevalence of persistent cough and phlegm and chronic bronchitis (in

percent) observed on selected Asian studies of adults and children.

Disorder and citation

Adult
males

Adult
females

Children

PERSISTENT COUGH AND
PHLEGM

Zhang 1999, Effects of Air Pollution
on Respiratory Health of adults in 3
Chinese cities.

15491

0.2to2

Wongsurakiat 1999, Respiratory
Symptom and Pulmonary functienof
Traffic Policeman in Thonburi,
Thailand.

1.5 t02:6

CHRONIC BRONCHITIS

Tamura 2003, Particulate Air
Pollution and chronie respiratory
symptom among Traffic Policeman,

Bangkok.

24103

Wongsurakiat 1999, Respiratory
Symptom and Pulmonary functionof
Traffic Policeman in Thonburi,
Bangkok.

Al

Langkulsen 2006, Respiratory
Symptoms and lung function in
Bangkok school children.

1.7 t0 8.1
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Table 4. Prevalence of wheezing (in percent) observed on selected Asian studies
of adults and children.

Citation Adult Adult Children
males females

S.G Ong 1991, Studies on Respiratory 8.1t09
Health of primary school children in
urban communities of Hong Kong.

Zhang 1999, Effects of Air Pollutionon | 2.4t0 21| 1.1 to 14.3
Respiratory Health of adults in 3
Chinese cities.

Zhang and Wei 2002, Children’s 6.6 to 18.8
Respiratory MorbidityPrevalence in
relation to Air Pellution.in 4 Chinese

cities.

Chhabra 2001, Ambient Air Pollution 10.9 10.2
and Chronic Respiratory Morbidity in

Delhi.

Kumar 2004, Association of outdoor 7 7.6

Air Pollution with chronic respiratory
morbidity in industrial town in
Northern India.

Lahiriand Roy et al2000, Air Pollution 8
in Calcutta elicits adverse pulmonary
reaction in children.

Duki 2003, Effects of Air Pollution on 3to17.4
Respiratory Health in Indonesia and its
economic cost.

Hong 2004, Prevalence of Respiratory 83to11.1
Symptom in-children and air quality by
village in Rural Indonesia.

Karita 2004, Effects of working and 27.7 17.9
residential location area on air pollution
related Respiratory symptoms in
Policeman and their wives in Bangkok.

Karita 2001, Respiratory Symptomand . (1.5 to
Pulmonary function among Traffic 3.8
Police in Bangkok, Thailand.

Tamura 2003, Particulate Air Pollution | 6.8 to
and chronic respiratory symptom 9.2
among Traffic Policeman, Bangkok.

Langkulsen 2006, Respiratory g¥to 1§.77
Symptoms and lung function in
Bangkok school children.
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Table 5. Prevalence of Asthma (in percent) observed on selected Asian studies of

adults and children.

Citation

Adult males

Adult
females

Children

S.G Ong 1991, Studies on
Respiratory Health of primary
school children in urban
communities of Hong Kong.

0.6 to 1

I.1to 1.2

Zhang 1999, Effects of Air
Pollution on Respiratory Health
ofadults in 3 Chinese cities.

0to6

0.3t01.4

Zhang and Wei 2002,
Children"s Respiratory
Morbidity Prevalence in relation
to Air Pollution.in 4 Chinese
cities.

1.4t04.2

Chhabra 2001, Ambient Air
Pollution and Chroni¢
Respiratory Morbidity in Delhi.

T

] 1R

Duki2003, Effects of Air
Pollution on Respiratory Health
in Indonesia and its economic
cost.

79t09

2t012.3

Tamura 2003, Particulate Air
Pollution and chronic
respiratory symptom among
Traffic Policeman, Bangkok.

0.6 t0 0.9

Wongsurakiat 1999, Respiratory
Symptom and Pulmonary
function of Traffic Policeman in
Thonburi, Thailand.

2.1

Langkulsen 2006, Respiratory

Symptoms and lung function in
Bangkok school children.

1to4.4




Table 6. Prevalence of shortness of breath, sore throat, rhinitis, and bronchitis
(in percent) observed on selected Asian studies of adults and children.

Disorder and citation Adult Adult Children
males females

SHORTNESS OF BREATH

Chhabra 2001, Ambient Air Pollution and 10.5 11.7

Chronic Respiratory Morbidity in Delhi.

Kumar 2004, Association ofoutdoor Air 13.8 24.9

Pollution with chronic respiratory morbidity in
industrial town inNorthern India:

Karita 2004, Effects of workingand residential 4.3 6.2
location area onair pollutionrelated Respiratory
symptoms in Policeman and their wives in
Bangkok.

Wongsurakiat 1999, Respiratory Symptom and 18.6
Pulmonary function of Traffic Policeman in
Thonburi, Thailand.

SORE THROAT

S.G Ong 1991, Studies on Respiratory Health of | 10.3.to | 6.8 to 5.6 to
primary school children in urban communities of | 10.5 8.6 8.7
Hong Kong.

RHINITIS

Lahiriand Roy et al 2000, Ait Pollution in 10
Calcutta elicits adverse pulmonary reaction in

children.

Hong 2004, Prevalence of Respiratory Symptom 4.1 to
in children and air quality by village in Rural 9.5
Indonesia.

Wongsurakiat 1999, Respiratory Symptom and 17.8
Pulmonary funetion of Traffic Policeman in
Thonburi, Thailand.

BRONCHITIS

Tamura 2003, Particulate Air Pollution and 35t09
chronic respiratory symptom among Traffic
Policeman, Bangkok.

Zhang 1999, Effects of Air Pollution on 6.2 to 2.91to
Respiratory Health of adults in 3 Chinese cities. | 31.3 14.2

Zhang and Wei 2002, Children'S Respiratory 15.6 to
Morbidity Prevalence in relation to Air Pollution A2
in4 Chinese cities.

Chhabra 2001, Ambient Air Pollution and 4.6 5.9
Chronic Respiratory Morbidity in Delhi.

Lahiriand Roy et al2000, Air Pollution in 1
Calcutta elicits adverse pulmonary reaction in
children.




CHAPTER III
RESEARCH METHODOLOGY

3.1 Research design

The research design was a quantitative, eross-sectional study.

3.2 Study area

The study was dene in Mae Ku Village, which is about 22 kilometers away
from Mae Sot Town in:Tak Province, in the north of Thailand. Mae Sot Town is on
the Moei River, across from Myawaddy, Karen State, Burma, which is due east of the
capital Rangoon. While there is no reliable data available on migrant worker
demographics in Mae Sot, non-governmental organizations (NGOs) estimate that 70
percent of migrant workers in Mae Sot are women, mostly in their teens to mid-
twenties. Migrants are employed primarily in factories producing textile and
garments, cement, food processing and ceramics. Migrants are also employed in
agriculture, restaurants, construction, domestic work, sex work and in shops and small

businesses.

3.3 Study period
Started from March 12" to March 22", 2010.

3.4 Study population

In Mae K, there are 1423 males, 1281 females and 245 children in that area.
Most of them are agricultural workers (corn-farmers) with low education level and
poor socio-econemic status. There.are about 500 households in that area. About 60%
of the population use mosquito coils (from personal observation). Mother or female
guardian or-wife o f the household and the children-under seven yearsold-age residing
in Mae Ku (agricultural village) constituted the target study population. The child
closet to the age of 5 years old was chosen because this is the age group in which the

children's symptom questions were most applicable and relevant.
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3.5 Sampling technique

Each interviewer went to a unique area of the village; interviewers collected
data in 412 out of a total of 500 households in the village (82.4%). One area of the
village was not covered in data collection. This could conceivably introduce bias, but
according to the researcher's personal observation, there were no differences between
that area and others covered in the study. Thus, the researcher is confident that any

such bias would have been small.

3.6 Measure ment Tools

Structure  standardized questionnaire was used and interviewed female
guardian and children closet to age of5 years old. Questionnaire contained 1. General
household situation, 2. About mosquito coil and incense use, 3. About respiratory
problems. The structured questionnaires are based on extensive literature review.
Some standard questions are adopted from literature (e.g. The American Thoracic
Society”s ATS Questionnaire and International Study of Asthma and Allergies in
childhood ISAAC Questionnaire). Some are constructed in support of the study,s
conceptual framework. The instrument was reviewed by experts to carry out content
validity for this study to make the questions valid and reliable. Their comments was
noted and changed made accordingly with discussion with the adviser. The draft
questionnaire was pre-tested in 30 households of Myanmar migrants in Mae Sot town
prior to data collection. All pre-tested respondents understood all questions clearly, so

no questions were changed for the full-scale study.

3.7 Data Collection

Data were collected by 10 trained interviewers. Mother or female guardian or
wife of the household and the children under seven years old age were asked related
about indoor mosquito coils use and related question about respiratory symptoms.
Information onchildren was collected directly from the mother. Data was collected by
face to face interviews of the studied population. The interviewers were hired to
interview the respondents. The interviewers were trained for 1 day to do the structured
questionnaire interview. They were trained to use same language and terminology

consistently while interviewing. They also were trained to demonstrate the nature of
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respiratory symptoms (For example, if the respondent was not clear on wheeze, the
interviewer simulated wheezing). The questionnaires were translated into Burmese
language. All the respondents were asked the same questionnaire. After completion of
interview, the interviewer would check the error or the omission of interviewer and

the questionnaires were checked by the researcher immediately after interview.

3.8 Sample size calculation
Sample size in this research was calculated by Cochran's formula that is
created by Daniel, (Daniel, 2005).

n= a? pg
2
n=sample size
z= standard value for 95% confidence interval= 1.96
d = error allowance =0.05
p =0.5 (because a lot of variation and symptom rates were observed in literature

review and cannot use as baseline symptom rates from those literature. So assume
symptom prevalence as 50% in order to maximize the sample size)
q=1-p=1-05=0.5

n=(1.96)* (0.5) (0.5) =384
(0.05)*
Add 10% of the calculated for missing data and refusals to participate = 38

Total sample size = 422 (households). 412 households were included in the full-

scale study. This represents 97.6% of the calculated sample size.

3.9 Data Analysis

Data collected " were analyzed by SPSS (Windows software package)
program as follows:

3.9.1 Descriptive statistics including frequencies and percentage were used
to describe socio-demographic factors, characteristic of children, environmental
factors, behavioral factors and respiratory symptom prevalences in respondents and in
children. Mean, median and Standard Deviation (S.D.) were calculated in the socio-
demographic characteristics of respondents and characteristics of children.

3.9.2 Analytical (inferential) component. The researcher analyzed the data to

assess relationships between socio-demographic factors, characteristic of children,
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environmental factors, behavioral factors (independent variables) and respiratory
symptom prevalences (dependent variables which are dichotomous variables). In a
bivariate analysis, chi-square test was used to find association between independent
variables and dependent variables and analysis was performed separately for each
independent variable, and scparately for the adult female respondents and for
children. In bivariate analysis tables, the researcher only included independent
variables with p value less thanor equal to 0.15.

Semifinal multiple-logistic models were constructed for symptom types for
which p<0.15 for'mosquito coil use. In these models, mosquito coil use and all other
independent variables forwhich p<0.15 were entered. Final logistic regression models
were then constructed. In these, mosquito coil use and all other independent variables
for which p<0.15 1n semifinal models were entered. Mosquito coil use was entered in
these final models even if it showed a p-value greater than 0.15, because mosquito

coil use was the characteristic of primary interest in this study.

3.10 Ethical Consideration

Before the interview, the purpose of the 'study was explained to the
respondents. Then oral consent as well as written were taken from each respondent.
The name of respondent was not recorded and data were coded. The respondents
would be feel fiee to participate or withdrawal any time throughout the interview.

Privacy was maintained throughout the interview.



CHAPTER IV
RESULTS

A cross sectional study was done at the Mae Sot District, Tak Province during
March 12" to March 22°¢ 2010. The interviewees were asked to complete a
simplified Burmese version of The American Thoracic Society's Respiratory
Symptom Questionnaire, supplemented by questions on the living environments. The
respondents were the guardian and the child closet to age of 5 years old per
household. In this'study, 412 respondents (All are females) and 153 children were
interviewed. Information on children was collected directly from the guardian. The
respiratory questions for the children were similar to those for the adult.

The findings of the data analysis are divided in two main sections: (1)
Descriptive information and, (2) Analytical findings: relationships between

independent and dependent variables.

4.1 Descriptive information
The results ofthis study are described as in the following order:
4.1.1 Socio-demo graphic characteristics of respondents
4.1.2 Characteristics of the children
4.1.3 Environmental factors
4.1.4 Behavioral factors
4.1.5 Prevalence's of respiratory symptoms in respondents

4.1.6 Prevalence's ofrespiratory symptoms in children

4.1.1 Socio-demographic characteristics of respondents

Socio-demographic characteristics are presented in table 7. All the respondents
(n=412) were female, age ranged from 17 to 80 years. The mean age was 35.2 years
old. The age group between 31-40 years mamtained the largest group about 37.9% of
the total respondents.

Most of the populations in the study finished primary school 38.3%, followed
by 35.7% of illiterate, and the rest 26% have above higher secondary school level In

describing occupation, majority of them were farmers 61.7% and others 38.3%



25

(mostly housewife). Most of them lived with 4-5 household members (47.6%), while
29.6% lived with 2-3 household members and 22.8% lived with more than 6

household members. The average ber of people lived in the house was 4.40

NUD

people.

Table 7. Socio- demogra phic k teristics e respondents (Total = 412)

aracteristic Percentage
Age (ﬁlctor31evel% E—

17- 30 35.7
31-40 - 37.9
>40 : 26.5
(Mean= 35.
Education (factor,
never go to 35.7
primary school 38.3
secondary and _ 26.0
Occupation (di 10 Us covariate
Farmer ' 61.7
Others 38.3
Total household members (fac
levels) .
2-3 29.6
4-5 47.6
>6 22.8

ﬂUEl’MEIVI?WEI’]ﬂ?
qmmmmumwmaﬂ
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4.1.2 Characteristics of the children
Characteristics of the children are presented in table 8. There were 153

children included in the study and t ean age of the children was 4.61 years. When

58.8% of children were age betw en 5-7/ }r_e were more females than males

=

H‘l-
el

entage
Age Group (dichotomo N

covariate)
1-4 yr
5-7yr
Gender (dichotomg
covariate)
Male
Female
Mean Age=4.61 years,

AU INENINGINS
RIANTUAMINYAE
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4.1.3 Environmental Factors

The environmental factors are presented in table 9. The factors included
mosquito coil and incense use, type of housing, rooms and windows per house and the
main type of cooking fuel in the house. There were 55.2% of the household who used
mosquito coils. About the incense use, most of the-household used it (86.2%). Most of
the respondents lived in wood housing about-74.8%. All houses had only one floor.
33.5% of houses had only one room and the others had two rooms and above two
rooms, 44.7% and 21.8%, respectively. About 35.2% of the house had no windows
and 43.7% had ene window and the rest (21.1%) had two windows and above. Most
of the household (83.7%) used wood-as mai type of cooking fuel and a few number
of household (7.8 %) used electricity.

Table 9: Frequency and percentage of Environme ntal Factors

Environmental factor Number Percentage
Mosquito coil (dichotomous
covariate)
Yes 27 55.2
No 184 44.8
Incense use (dichotomous
covariate)
Yes D 86.2
No & 13.8
Type of house (dichotomous
covariate)
Wood housing 308 74.8
Others 104 25.2
Rooms per house (factor, 3 levels)
One room 138 335
Two rooms 184 44.7
Above two rooms 90 21.8
Windows per house (factor, 3
levels)
No windows 145 35.2
One window 180 437
Two windows.and.above 87 21.1
Main Cooking Fuel (dichotomous
covariate)
Wood 344 83.7

Others (Charcoal, Electricity) 67 16.3
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4.1.4 Behavioral Factors
The behavioral factors are shown in table 10. The factors included cooking

habit (open windows during cooking, frequency of cooking per day) and house hold
member current smoking. Half of the households opened windows during cooking.
There were 74.0% of household who cooked two meals per day. At least one
household member smoked in 52.7% of households.

Table 10: Frequency and percentage of Behavioral Factors

Behavioral factor Number Percentage
Window opened during cooking
(dichotomous covariate)

Yes 210 51.0

No 202 49.0
Meals cookingper day (factor, 3 levels)

1 meal per day 45 10.9

2 meals per day 305 74.5

3 meals or more per day 62 15.0

Household member current smoking

(dichotomous covariate)
Yes 217 52.7
No 195 473

4.1.5 Prevalences of respiratory symptoms in respondents

The respiratory symptoms prevalences are presented in table 11. Cough with
or without cold and phlegm with or without cold were reported in 83.0% and 49.3%,
respectively. Wheeze with or without cold and shortness of breath were accounted for
53.4% and 25.5%, respectively. The prevalence's of sore throat without cold, rhinitis

and eye irritation at home were reported in 55.2%, 50.6% and 36.7%, respectively.
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Table 11. Frequency and prevalence (percent) of respiratory symptoms in
respondents (Total=412).

Respiratory symptoms Number Prevalence
Cough with or without colds 342 83.0%
Phlegm with or without colds 203 49.3
Wheeze with or without colds 220 534
Shortness of breath 105 25.5
Sore throat without cold 224 55.2
Rhinitis 208 50.6
Eye irritation at home TS 36.7

4.1.6 Prevalences of respiratory symptoms in children.

Table 12 shows the prevalences of respiratory symptoms in children. Cough
with or without cold, phlegm with or without cold and wheeze with or without cold
were reported -in 84.3%, 57.5% and 59.5%, respectively. Sore throat without cold,
rhinitis and eye irritation at home were accounted for 45.4%, 65.1% and 31.1%,
respectively.

Table 12. Frequeney and prevalence (percent) of respiratory symptoms in

children (total=153).

Respiratory symptoms Number Prevalence
Cough with or without colds 129 84.3%
Phlegm with or without colds 88 B, /45
Wheeze with or without colds 91 59.5
Sore throat without cold 69 454
Rhinitis 99 65.1

Eye irritation at home 47 Q1
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4.2 Analytical findings: relationships between independent variables and
dependent variables (respiratory symptoms)
4.2.1 Respondents

There were 13 independent variables and 7 dependent variables for

respondents. The independent variables were age, total household member, education,
occupation, type of house, rooms m house, windows in house, mosquito coil use,
incense use, windows.open during cooking, main type of cooking fuel, meals cooking
per day and frequency of household member current smoking. The dependent
variables were cough with or.without colds, phlegm with or without colds, wheeze
with or without.colds, shortness of breath, and sore throat without cold, rhinitis and
eye irritation at home. The following tables show the bivariate analysis for respiratory
symptoms in respondent. In the tables, the researcher only included independent
variables with p value less than or equal to'0.15.

Table 13 summarizes chi-square tests for association of cough with or without
colds with 9 independent variables. Among 412 respondents, 342 had cough with or
without cold. There are 6 out of 9 variables which had significant positive relationship
with cough symptoms. Rooms-in house, windows in house and windows open during
cooking were negatively and significantly associated with cough symptoms. Mosquito
coil use was positively significantly associated with cough symptoms. Incense use and

household member current smoking were p<0.15.
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Table 13. Bivariate analysis for cough with or without colds in respondents:

independent variables for which p < 0.15

Cough with or without colds *2 P-value
No (N=70) Yes (N=342)
) %N N %
Respondent age (factor, 3
levels)
17-30 37 25 2110, 74.8
31-40 19 2 37— 87.8
>40 14 12.8 95 87.2 10.86 0.004
Total members in household
(factor, 3 levels)
2-3 30 24.6 92 754
4-5 ple [ T, L7 TSRS 3
>6 ¥ 18.1 b’ 819 891 0.012
Respondent education (factor, 3
levels)
Never went to school 19 IA.9% W28, STel
Primary school 24 152 134 8438
Secondary and above Lii 25.2 80 74.8  7.24 0.027
Rooms in house (factor, 3
levels)
1 40 29.0 98 71.0
2 18 9.8 166 90.2
> 17 13.3 78 86.7 21.71 <0.001
Windows in house (factor, 3
levels)
None 36 24.8 109 w752
1 22 122 158 87.8
>2 12 13.8 75 86.2  9.84 0.007
Mosquito coil use (covariate, 2
levels)
No 45 24.5 25 .0
Yes 139 755+ 202  89.0 12.99 <0.001
Incense use (covariate, 2 levels)
No 14 24.6 56 15.8
Yes 43 TER ¥ 2RoRa4.20 1258 0.101
Windows open during cooking
(covariate, 2 levels)
No 43 2 13 27 12.9
Yes 159 1Y B33 ) W1l 5.18 0.023
Household member current
smoking (factor, 3 levels)
Never 42 21.5 153 785
<5 sticks per day 20 129 135 87.1
>5 sticks per day 8 12.9 54 87.1 543 0.066
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Bivariate analysis for phlegm with or without colds in respondent is shown in
table 14. There were 203 out 0f412 respondents who had phlegm symptoms. There
were 6 out of 7 variables which had positive association with phlegm symptoms.
Almost all the variables were significantly positively associated with phlegm with or
without cold except incense use and household member current smoking, (p=0.082)
and (p=0.103); respectively.

Table 14. Bivariate analysis for phlegm with or without colds in respondents:
independent variables for which p < 0.15

Phlegm with or witho ut %2 df P-value
colds

No (N=209) . Yes (N=203)
O A% W (), "8

Respondent age

17-30 88 59.9 59 40.1

31-40 64 41.0 92 59.0

>4() Wi 5%2.3 Y 477 1089 2 0.004
Rooms in house

1 68 49.3 70 50.7

2 104 56.5 80 435

> 3 41.1 53 58.9 591 2 0.052
Windows in house

None 74 51.0 71 49.0

1 102 56.7 78 433

>2 83 37.9 54 62.1 8.24 2 0.016
Mosquito coil use

No 106 57.6 78 42.4

Yes 102 449 125 55.1 6.53 1 0.011
Incense use

No 35 614 22 38.6

Yes 174 49.0 181 51.0 3.01 1 0.082
Main type of cooking fuel

Wood fuel 184 53.5 1604 465

Others (Charcoal, Electricity) D5 373 42 2.7 SB7 11 0.015
Household member current

smoking
Never 108 554 87.. 44.6
<S.sticks per day 76 49.0 79 51.0

>5 sticks per day 23 40.3 37 Nl =455 | B 0.103
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Bivariate analysis for wheeze with or without colds is presented in table 15.

There were 220 out of 412 respondents who had wheezing symptoms. There were 4

out of 7 variables which had positively significantly associated with wheezing

symptoms. Total member of household and education were negatively and

significantly associated with wheezing symptoms. Respondent age and mosquito coil

use were p<0.15 and marginally significant with wheezing; (p=0.099). (p=0.091),

respectively.

Table 15. Bivariate analysis for wheeze with or without colds in respondents:

independent variables for which p < 0.15

Wheeze with or without %2 P-value
colds
No (N=192)  Yes (N=220)
™) Z4 W\ 0D o

Respondent age

17-30 69 46.9 78 53.1

31-40 81 51.9 i 48.1

>40 42 38.5 67 61.5 4.63 0.099
Total member of household

2-3 43 g .2 79 64.8

4-5 98 50.0 98 50.0

>6 3l 54.3 43 457 9.44 0.009
Respondent education

Never go to school 86 58.5 61 41.5

Primary school 75 47.5 83 52.5

Secondary and above 31 29.0 76 71.0. ; 21.78 <0.001
Windows in house

None 52 35.9 93 64.1

1 97 53.9 83 46.1

>2 43 494 44 50.6 10.84 0.004
Mosquito coil use

No 94 5 Ml 90 48.9

Yes 97 & QASOD P73} %1 0.091
W indows open during cooking

No 77 38.1 1257 61.9

Yes 115 54.8 95 452 11.46 0.001
Main type of cooking fuel

Wood fuel 170 49.4 ¢ 1747, 50.6

Others (Charcoal, 22 ¥ 45 o2 fyaqlo 0.013

Electricity)
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Bivariate analysis for shortness of breath in respondent is given in table 16.
Six observation of shortness of breath were missing out of 412 respondents. There
were 105 respondents who had shortness of breath symptom. There were 5 out of 7
variables which had positive association with shortness of breath. Total member of
household and rooms in house were negatively associated with shortness of breath.
There were 4 variables which had significant-positive association with shortness of
breath symptom. Type of house (p=0.084), rooms in house (p=0.070), and meals
cooking per day (p=0.101)were p<0.15.

Table 16. Bivariate analysis for shortness of breath in respondents: independent
variables for which p < 0:15

Shortness of breath %2 df P-value

No (N=301) . Yes (N=105)
QDU 70 W\ (B o

Respondent age

17-30 hLT 81.2 5.9 18.8

31-40 119 76.8 36 23.2

>40 65 60.7 42 303 1436 2 0.001
Total member of household

2-3 81 68.6 B 314

4-5 3 79.9 39 20.1

>6 65 69.1 29 30.9 6.43 2 0.040
Type of house

Wood housing 239, 76.3 ™) 23.7

Others 69 67.6 33 324 299 1 0.084
Rooms in house

1 102 75.6 33 24.4

2 142 77.6 41 2 d

>2 57 64.8 31 352 530 2 0.070
Windows in house

None 97 68.8 44 31.2

1 144 80.0 36 20.0

>2 60 70.6 b POAR IFSBS 3 2 0.053
Meals cooking per day

1 30 66.7 15 333

2 230 76.9 69 23.1

>3 41 66.1 21 230 mdS0m 2 0.101
Household member current
smoking

Never 147 75.8 47 24.2

<5 sticks per day 123 82.0 27 18.0

>5 sticks per day 31 50.0 31 50.0 2394 2 <0.001
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Table 17 summarizes chi-square tests for association of sore throat without
cold with 6 independent variables. Almost all the variables had positive association
with sore throat without cold. 4 out of 6 variables were significantly associated with
sore throat without cold. Rooms in the house (p=0.081) and windows open during
cooking (p=0.140) were p<0.15.

Table 17. Bivariate analysis for sore throat without cold in respondents:

independent variables for which p < 0.15

Sore throat without cold %2 df P-value

No (N=184) " Yes (N=227)
A N Yo, (N %

Respondent age

17-30 79 W 68 46.3

31-40 60 38.5 96 61.5

>40 45 4170 63 583 7.71 2 0.021
Type of housing

Wood housing 124 403 184 = 59.7

Others 60 58.3 43 41.7 10.10 1 0.001
Rooms in house

1 52 37.7 86 62.3

2 85 46.4 98 53.6

> 47 3242 43 478 5.03 2 0.081
Incense use

No 33 5.9 24 42.1

Yes 151 427 203 .. 57.3- 4.61 1 0.032
Windows open during cooking

No 83 41.1 119 589

Yes 101 48.3 USRS 217 1 0.140
Main type of cooking fuel

Wood fuel 145 42.3 198  57.7

Others (Charcoal, Electricity) 38 56.7 29 433 473 1 0.030

Bivariate analysis for rhinitis in respondent is shown in table 18, There were
208 out of 412 respondents who had rhinitis symptoms. Incense use and household
member current smoking were positively associated withirhinitis. Windows in house
was negatively associated with rhinitis. Incense use had significant, positive
association with rhinitis where windows in house (p=0.101) and household member

current smoking (p=0.118) were p<0.15.
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Table 18. Bivariate analysis for rhinitis in respondents: independent variables
for which p < 0.15

rhinitis %2 df  P-value

No (N=203) = Yes (N=208)
(WY 28 7 S o %

Windows in house

None 68 46.9 Lk el

1 99 55.0 81 45.0

>2 36 41.9 50 58.1 4.57 2 0.101
Incense use

No 38 67.9 18 32.1

Yes Vob §f 46.5A N 100 "%58.5 8.84 1 0.003

Household me mber
current smoking

Never W 530V 00 46.4
<S5 sticks per day 75 484 80 51.6
>5 sticks per day 24 r384 438 613 427 2 0.118

Bivariate analysis for eye irritation at home in respondent is presented in table
19. There were 151 out of 412 respondent had eye irritation at home. Incense use and
windows open during cooking were positively associated with eye irritation but not
significant (p<0.15).

Table 19. Bivariate analysis for eye irritation at home in respondents:
independent variables for which p < 0.15

Eye irritation y2 df P-value

No (N=261) Yes(N=151)
o) RN %

Incense use

No 41 71.9 16 28.1

Yes 220 620135 38.0 2.09 1 0.148
Windows open during
cooking

No 121 599 81 40.1

Yes 140 66.7 70 333 203 1 0.154
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4.2.2 Children
There were 13 independent variables and 6 dependent variables for children.

The independent variables were age, gender, respondent education, total household
member, type of house, rooms in house, windows in house, mosquito coil use, incense
use, windows open during cooking, main type of cooking fuel, meals cooking per day
and frequency of household member current'smoeking. The dependent variables were
cough with or without-colds, phlegm with or without-colds, wheeze with or without
colds, sore throat*without eold; rhinitis and eye irritation at home. The following
tables show the bivariate analysis for respiratory symptoms in children. In the tables,
the researcher only.included independent variables withp value less than or equal to
0.15.

Table 20 summarizes chi-square tests for association of cough with or without
colds with 4 independent variables. Among 153 children, 129 had cough with or
without colds. Rooms in house and wood fuel use for cooking were negatively
associated with cough symptoms. Three out of 4 variables had significant relationship
with cough symptoms. Mosquito coil use was positively significantly associated with
cough symptoms. Household member current smoking was marginally significant
(p=0.058).

Table 20. Bivariate analysis for cough with or without colds in children:
independent variables for which p < 0.15

Cough with or without colds 2 df P-value

No (N=24) Yes (N=129)
(D] % ™) %
Rooms in house

1 15 28.8 37 71.2

2 5 7% 62 92.5

p ) 4 11.8 30 RE.2 SN0y 2 0.005
Mosquito coil use

No 17 24.3 53 75.7

Yes 7 8.4 76 91.6 7.21 1 0.007

Main type of cooking fuel
Wood fuel 2% 19.0 98 81.0
Others (charcoal, electricity) 1 .1 31 96.9 | 4.82 1 0.028
Household member current

smoking
Never 10 14.1 61 85.9
<5 sticks per day 14 22.2 49 77.8

>5 sticks per day 0 0.0 19 1000 570 2 0.058
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Table 21 shows bivariate analysis for phlegm with or without colds in

children. There were 88 out of 153 children had phlegm symptoms. Wood fuel use is

negatively associated with phlegm symptoms. Type of house and meals cooking per

day had significant negative association with phlegm symptoms where wood fuel use

was p<0.15.

Table 21. Bivariate analysis for phlegm with or without colds in children:

independent variables for which p < 0.15

phlegm with or without %2 df P-value
colds
No (N= 65) Yes (N=88)
MN) VO, B WD)
Type of house
Wood housing 53 48.2 N 51.8
Others 2 27.9 3% . 5.20 1 0.023
Meals cooking per day
1 4 13.3 1% 86.7
2 a4 45.9 60 54.1
>3 e 44 .4 L5 556 580 2 0.055
Main type of cooking fuel
Wood fuel - 45.5 66 54.5
Others (charcoal, electricity) 10 3132 22 68.8  2.09 1 0.148

Bivariate analysis for wheeze with or without colds in children is given in

table 22. There were 91 out of 153 children who had wheezed with or without colds.

Mosquito coil-use and windows open during cooking were positively associated with

wheezing but not significant (p<0.15). Rooms in house were negatively associated

with wheezing with.or without cold.
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Table 22. Bivariate analysis for wheeze with or without colds in children:
independent variables for which p < 0.15

Wheeze with or without ¥2 df P-value
colds

No (N=62) . Yes (N=91)
N Ny N K

Rooms in house

1 26  50.00 .26 50.0

2 26, 1 38.8 41 6Ode?

>2 10 294 24 706 376 2 0.152
M os quito coil use

No A5 N WA, S S 52.9

Yes Z7 & 349% 54 w6S5. I 234 1 0.126
Windows open during
cooking

No 255 SN0 YAl 67.1

Yes 37  48.1 .40 519 364 1 0.056

Table 23 shows bivariate analysis for sore throat without cold in children. One
observation was missing. There were 69 out of 152 children had sore throat without
cold. Child age was positively associated with sore throat symptoms and windows in
house were negatively associated with sore throat symptoms. Child age and windows
in house had significant relationship with sore throat with or without cold.

Table 23. Bivariate analysis for sore throat without cold in children: independent
variables for which p < 0.15

Sore throat without cold %2 df P-value

No (N= 83) Yes (N=69)
M™N) Yo N %

Child age

1-4 42 67.7 20 323

5-7 41 45.6 49 D4y #T09 1 0.007
Windows in_house

None 35 62.5 21 37.5

1 35 57.4 26 42.5

>2 13 37.1 22 629 590 2 0.052

Bivariate analysis for rhinitis in children is presented in table 24. Female had
more rhinitis than male. Wood housing, mosquito coil use and meals cooking per day
were positively associated with rhinitis. Rooms in house, windows in house and

window open during cooking were negatively associated with rhinitis. Mosquito coil
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use had significant positive association with rhinitis (p=0.042). Rooms in house

(p=0.002), windows in house (p=0.009), windows open during cooking (p=0.046) and

meals cooking per day (p=0.032), had significant relationship with rhinitis. Gender

and type of housing were p<0.15.

Table 24. Bivariate analysis for rhinitis in children: independent variables for

which p < 0.15

rhinitis %2 df P-value
No (N= 53) Yes (N=99)
MN) % N %

Gender

Male 29 40.8 42 o~

Female 24 29.6 S7 704  2.09 1 0.148
Type of housing

Wood housing 34 80 76 69.1

Others 19 45.2 23 548 2.74 1 0.097
Rooms in house

1 - ¥ >29 24 47.1

2 20 29.9 47 70.1

>2 6 7.6 28 82.4 12,51 2 0.002
Windows in house

None T 48.2 29 51.8

1 20 32.8 41 67.2

>2 6 L 29 82.9 9.35 2 0.009
Mosquito coil use

No 30 43.5 39 56.5

Yes 23 27.7 60 728" 4.12 1 0.042
Windows openduring cooking

No 32 42.7 43 P

Yes 21 27.3 56 727  3.96 1 0.046
Meals cooking per day

1 9 60.0 6 40.0

2 32 29.1 78 70.9

>3 12 44.4 15 O3 8.8 2 0.032

Table 25 shows bivariate analysis for eye irritation at home in children. Two

observation were missing. There were 47 out of 151 children who had eye irritation

symptoms. Mosquito coil use was positively associated with eye irritation and it was

not significant (p=0.141). Rooms in house and wood fuel use were negatively

associated with eye irritation. Rooms in house had significant positive association

with eye irritation where wood fuel use for cooking was p<0.15.
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Table 25. Bivariate analysis for eye irritation at home in children: independent

variables for which p < 0.15

Eye irritation *2 df P-value
No (N=104) Yes (N=47)
) % N %
Rooms in house
1 37 125> 14 27.5
2 50 75.8 16 24.2
>2 17 50.0 17 50.0 7.43 2 0.024
Mosquito coil use
No 51 75.0 17 25.0
Yes 53 63.9 30 36.1 2.16 1 0.141
Main type of cooking fuel
Wood fuel 86 X2\) 33 27.7
Others (charcoal, electricity) 18 56.2 14 43.8 3.01 1 0.082

Bivariate effects of mosquito coil use for respiratory symptoms of which p

value more than 0.15 is shown in table 26. Shottness of breath in respondent and

phlegm with or without colds in children were negatively associated with mosquito

coil use. Sore throat without cold, rhinitis and eye irritation in respondent and sore

throat without cold in children were positively associated with mosquito coil use.

Table 26. Bivariate effects of mosquito coil use for outcomes for which p>0.15.

Mos quito coil use %2 p-value
Yes No
IN) %  MN) %
Respondents
Shortness of breath 53 23.6 51 28.3 1.20 0.274
Sore throat without 127 55.9 99 54.1 0.14 0.708
cold
Rhinitis 121 53.3 86 47.0 1.61 0.204
Eye irritation 85 37.4 66 35.9 0.11 0.742
Children
Phlegm with or without 47 56.6 41 58.6 0.06 0.808
colds
Sore throat without 41 49.4 28 40.6 1.18 0.277

cold
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4.3 Multiple logistic regressions of respiratory symptoms in respondents

Final multiple logistic regression model of cough with or without colds in
respondents is given in table 27. Members in household, education, windows in
house, incense use, windows open during cooking and household member current
smoking were included in semi final model but.they were not included in final model
because of p>0.15. Respondent age, rooms in house and mosquito coil use were
included in semifinal model and final model and significantly associated with cough
symptoms. Mosquito ceil use had significantly association with cough with or without
colds (OR=1.84, 95% €C1=1.02 to 3.33, p=0.045).

Table 27. Cough with or without celds in respondents, final multiple logistic
regression model (X° for model=30.54, df=5, p<0.001).

Independent variable Modeled %% ML Wald X* p-value
odds ratio

Mosquito coil use 1.84 1.02 to 3.33 4.03 0.045

Respondent age 5.83% 0.054*
17-30 vs. >40 e 0.28t0 1.12 2.71 0.100
31-39 vs. >40 1.14 0.54 t0 2.42 0.11 0.736

Rooms in house 8.18* 0.017*
1 vs.>2 0.57 0.26 to 1.23 2.07 0.150
2vs.>2 1.49 0.68 to 3.27 0.98 0.323

* Wald and p-value for factor as a whole, not for any individual independent variable.
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Final multiple logistic regression model of phlegm with or without colds in
respondents is given in table 28. Windows in house and incense use were included in
semi final model but they were not included in final model because of p>0.15.
Respondent age, rooms in house, mosquito coil use, main type of cooking fuel and
household member current smoking were included in semifinal model and final
model. Almost all the variables had significant relationship with phlegm symptoms
except main type of cooking fuel and household member current smoking. Mosquito
coil use had significantly-association with phlegm with or without colds (OR=2.02,
95% CI=1.28 t0.3:19, p=0.003).

Table 28. Phlegm with or without coelds in respondents, final multiple logistic

regression model (X? for model=36.25, df=8, p<0.001).

Independent variable Modeled 95% C.I. Wald X° p-value
odds ratio
Mosquito coil use 2.02 1.28 10 3.19 9.12 0.003
Respondent age 11.65* 0.003*
17-30 vs. >40 0.70 0.41% 1.19 1.76 0.185
31-39 vs. >40 1.62 0.97 to 2.71 3.35 0.067
Rooms in house 12.46* 0.002%*
1 vs.>2 1531 0.70 to 2.46 0.74 0.390
2vs.>2 0.53 0.31t0 0.91 5.29 0.021
Main type of cooking fuel 1.63 0.91 to 2.89 2.73 0.098
Household member current 4.05% 0.132%*
smoking (per day)
Never vs. =5 sticks 0.54 0.28 to 1.04 3.43 0.064
<5 sticks vs.> 5 sticks 0.75 0.39to 1.43 0.77 0.380

* Wald and p-value for factor as a whole, not for any individual independent variable.

Final multiple logistic regression model of wheeze with or without colds in
respondents is presented in table 29. Members in household, windows open during
cooking and main type of cooking fuel were included 1 semi final model but they
were not included in final model because of p>0.15. Respondent age, education,
windows.in house and mosquito coil use were included in semifinal model.and final
model. All the variables had significant relationship with wheeze symptoms.
Mosquito coil use had significantly association with wheeze with or without colds

(OR=2.47, 95% CI=1.52 to 4.00, p<0.001).
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Table 29. Wheeze with or without colds in respondents, final multiple logistic

regression model (X* for model=51.26, d£=7, p<0.001).

Independent variable Modeled 95% C.1L. Wald X> p-value
odds ratio

Mosquito coil use DI4Y 1.52 to 4.00 13.48 <0.001

Respondent age 6.65* 0.036*
17-30 vs. >40 0.54 0.311t0 0.93 4.90 0.027
31-39 vs. >40 0.53 0.31 to 0.89 5.61 0.018

Respondent education 22.88*% <0.001*
Never go to schoolvs. 0.25 0.14 t0 0.44 22.87  <0.001

secondary and above
Primary vs. seeondary-and 0.43 0.25100.74 9.34 0.002

above

Windows in house 14.06* 0.001*
None vs. >2 2.49 1.33 to0 4.70 8.02 0.005
I vs.>2 0.95 0.55t01.64 0.04 0.846

* Wald and p-value for factor as a whole, not for any individual independent variable.

Final multiple logistic. regression model of cough with or without colds in
children is given intable 30. Main fuel use was included in semi final model but it
was not included in final model because of p>0.15. Rooms in house, mosquito coil
use and household member current smoking were included in semifinal model and
final model. Rooms in house was significantly associated with cough prevalences and
household member current smoking had marginal significant association with cough
prevalences. Mosquito coil use had significantly association with cough with or
without colds (OR=2.85, 95% CI=0.99 to 8.22, p=0.052).

Table 30. Cough with or without colds in children, final multiple logistic
regression model (X* for model=16.64, df=4, p=0.002).

Independent variable Modeled 08PLIC Wald X° p-value
0dds ratio
Mosquito coil use 2.85 0.99 to 8.22 3.77 0.052
Rooms in house 7.32% 0.026*
1 vs. >2 0.38 0.10.to 1.41 2.09 0.148
2 vs.>2 1.95 0.47 to 8.08 0.85 0.357
Household member current 0.37 0.13 to 1.05 343 0.062

smoking (yes vs. no)

* Wald and p-value for factor as a whole, not for any individual independent variable.
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Final multiple logistic regression model of wheeze with or without colds in
children is presented in table 31. Rooms in house, mosquito coil use and windows
open during cooking were included in semifinal model and final model. Rooms in
house and windows open during cooking were significantly associated with wheeze
symptoms. Mosquito coil use was included in.the model although p value was not less
than 0.15 and it was-not significantly associated with wheeze symptoms in children
(OR=1.70, 95% CI1=0.80 to 3.61, p=0.171).

Table 31. Wheeze with or without colds in children, final multiple logistic
regression model (X° for model=15.92; df=4, p=0.003).

Independent variable Modeled 95% C.I. Wald X* p-value
0dds ratio

Mosquito coil use 1.70 0.80t0 3.61 1.87 0.171

Rooms in house 6.96%* 0.031*
1 vs.>2 0.22 0.07 to 0.68 6.91 0.009
2vs.>2 0.48 0.19to01.24 2.30 0.129

W indows open during 0.24 0.11 to 0.58 10.41 0.001

cooking

* Wald and p-value for factor as a whole, not for any individual independent variable.

Final multiple logistic regression model of rhinitis in children is presented in
table 32. Children age, type of house, windows in house and windows open during
cooking were included in semifinal model but they were not included in final model
because of p>0.15. Rooms in house, mosquito coil use and meals cooking per day
were included in semifinal and final model. Rooms in house and meals cooking per
day were signifieantly associated with rhinitis. Mosquito coiluse was included in the
model although p value was not less than 0.15 and it was not significantly associated

with rhinitis in children (OR=1.74, 95% CI=0.75 to 4.01, p=0.197).



46

Table 32. Rhinitis in children, final multiple logistic regression model (X2 for
mode20.37, df=5, p=0.001).

Independent variable Modeled 95% C.1L. Wald X> p-value
odds ratio

Mosquito coil use 1.74 0.75 t0 4.01 1.67 0.197

Rooms in house 7.46%* 0.024*
1 vs.>2 0.24 0.081t0 0.73 6.34 0.012
2vs.>2 0.58 0.20 to 1.66 1.04 0.309

Meals cooking per day 6.84%* 0.033*
I vs.>3 0.28 0.07 to 1.22 2.87 0.090
2vs. >3 1.38 0.54 to 3.54 0.45 0.504

* Wald and p-value for factoras'a whole, not for any individual independent variable.

Final multiple logistic regression model of eye irritation at home in children is
presented in table 33. Rooms in house, mosquito coil use and main type of cooking
fuel were included in semifinal and final model Rooms in house were significantly
associated with eye irritation. Mosquito coil use and main type of cooking fuel were
not significantly associated with eye irritation. Mosquito coil use was included in the
model although p value was not less than 0.15 and it was not significantly associated
with eye irritation in children (OR=1.61, 95% CI=0.73 to 3.57, p=0.238).

Table 33.Eye irritation at home in children, final multiple logistic regression

model (X* formodel=10.70, df=4, p=0.030).

Independent variable Modeled 95% C.I. Wald X> p-value
0dds ratio
Mosquito coil use 1.61 0.73 t0 3.57 1.39 0.238
Rooms in house 6.22% 0.045*
1 vs.>2 0.54 0.20 to 1.46 1.47 0.225
P o, B 4 0.32 0.13 to 0.79 6.21 0.013
Main type of cooking fuel 1.87 0.78 to 4.47 1.99 0.158

* Wald and p-value for factor as a whole, not for any individual independent variable.



CHAPTER V
DISCUSSION, RECOMMENDATION AND CONCLUSIONS

5.1 Discussion
The main objective of this study was to find out whether indoor air pollution
from household burning of mosquito coilsis_associated with increased risk of
respiratory problems in Myanmar migrant workers in Tak Province, Thailand. The
researcher hypothesized that there were associations between exposure to mosquito
coil smokes, socio-demographic factors, environmental factors (cooking fuels and
incense burning), behavioral factors (passive smoking and cooking habits) and risk of
respiratory symptom prevalences. Sevenrespiratory symptoms (cough with or without
colds, phlegm with or without colds, wheeze with or without colds, shortness of
breath, sore throat without cold, rhinitis and eye mritationat home) in respondents and
6 respiratory symptoms (cough with or without colds, phlegm with or without colds,
wheeze with or without colds, sore throat without cold, rhinitis and eye irritation at
home) in children were analyzed. Doctor diagnosed asthma, bronchitis and
pneumonia in respondents and children were asked i questions but there were too
few cases to analyze meaningfully. We did not learn about mosquito coil smoke

effects in males.
In this study, respiratory symptoms questions were not specified by
time period (for example, only asked, “Do you usually have a cough when you have a
cold or you do not have a cold?”, and not specify duration of symptoms). So there
may be uncertainty in finding of respiratory symptoms. But the questions used in this
study were based on American Thoracic Society Respiratory questionnaires which
have served as models for about the last 30 years. The study also evaluated a lot of
independent variables which were not associated with respiratory symptoms. So we
expected that the results related to the effects of indoor air pollution including

mosquito coil smoke and respiratory symptoms would be relevant.
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5.1.1 Association between mosquito coil use and respiratory symptom
prevalences in respondents.

Mosquito coil use was positively associated with all the respiratory symptoms
except shortness of breath. Mosquito coil use was significantly associated with cough
with or without colds (p<0.001) and phlegm wither without colds (p=0.011). Wheeze
with or without colds had positive association with - mosquito coil use and it was
marginally significant (p=0.091). The higher symptom rates were usually found with
higher frequency of mosquito-coil use. In final multiple logistic regression models,
after adjustment-of other confounding factor, mosquito coil use was still positively
significantly associated with.cough with or without cold (OR=1.84, 95% CI= 1.02 to
3.33, p=0.045) and phlegm with or without colds (OR=2.02, 95% CI=1.28 to
3.19,p=0.003). Wheeze with or without colds became significantly associated with
mosquito coil use (OR=2.47, 95% CI=1.52 to 4.00, p<0.001) in logistic regression
model This fact was consistent with the study of Hu and Wong (1999) in which
mosquito coil use was significantly associated with respiratory health of non-smoking
women in Hong Kong.

5.1.2 Association between mosquito coil use and respiratory symptom
prevalences in children.

Mosquito coil use was positively associated with all the respiratory
symptoms except phlegm with or without colds and eye irritation. Mosquito coil use
was significantly associated with cough with or without colds (p=0.007) and rhinitis
(p=0.042). Wheeze with or without colds (p=0.126) was not significantly associated
with mosquito coiluse. In final multiple logistic regression models, after adjustment
of other confounding factor, mosquito coil use was not significantly associated with
all the above respiratory symptoms. In logistic regression model, mosquito coil use
had significantly association with cough with or without colds (OR=2.85, 95%
CI=0.99 to 8.22, p=0.052), wheeze with or without colds (OR=1.70, 95% CI=0.80.to
3.61, p=0.171) and rhinitis in children (OR=1.74, 95% CI=0.75 to 4.01, p=0.197).
This fact was consistent with the study of Azizi and Henry (1991) in which mosquito
coil use was significantly associated with chronic cough/phlegm (OR= 1.6, 95% CI=
1.1 to 2.4, p<0.05) and persistent wheeze (OR=1.4, 95% CI=1.1 to 1.8, p<0.01).
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Association between mosquito coil use and eye irritation was not statically significant
(OR=1.61, 95% CI=0.73 to 3.57, p=0.238).

5.1.3 Association between socio-demographic characteristics and respiratory
symptom prevalences in respondents.

Regarding to socio-demographic characteristics, the finding of this study
confirmed that there were associations between age and education of the respondent.
Generally, as increased, there were higher prevalences of respiratory symptoms. The
highest symptom rates were usually found inage 31-40 years. Age was significantly
associated with.almost all respiratory symptoms except rhinitis and eye irritation. In
multivariate analysis, age was statically significant with cough, phlegm and wheeze
symptoms. Some of the symptom rates were lower with higher education level. This
may be due to the awareness for health care as the respondents” education become
higher. In bivariate analysis, ‘respondent education was significantly negatively
associated with wheeze with or without cold. The number of household members was
negatively and significantly associated with wheeze with or without cold and
shortness of'breath in respondent.

5.1.4 Association between general characteristics of children and their
respiratory symptom prevalences.

Female had higher prevalence rate of rhinitis than male and it was positively
associated with rhinitis but not statically significant (p=0.148). Children age between
5-7 years old had higher tendency of sore throat without cold than those age under 4
years old. Age was positively statistically significantly associated with sore throat
without cold (p=0.007).

5.1.5 Association between environmental factors and  respiratory symptom
prevalences in respondents.

The environmental factors included in analysis were incense use, type of
house, rooms in _house, windows in house and cooking fuel type. Incense use in the
house was positively associated with cough with or without colds (p=0.101), phlegm
with or without colds (p=0.082), rhinitis (p=0.003) and eye irritation (p=0.148).
Wheeze with or without colds, shortness of breath and sore throat were negatively
associated with incense use. People lived in wood housing had higher tendency to get

sore throat without cold than those who lived in other housing. Rooms in house was
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negatively associated with cough with or without colds, phlegm with or without colds,
shortness of breath and positively associated with sore throat without colds. In final
multiple logistic regression model, rooms in house was statically significantly
associated with cough with or without colds (p=0.017) and phlegm with or without
cold (p=0.002).

Number of windows in the house was negatively associated with cough with
or without cold, phlegm with or without cold, rhinitis and positively associated with
wheeze with or without-cold and shortness of breath. In final multiple logistic
regression models, windows in house had significant relationship with wheeze with or
without cold (p=0.001). Wood fuel use had positive significant association with sore
throat without cold (p=0.030). Cooking fuel type was positively, and marginally
significantly, associated with risk-of phlegm with or without colds in respondents
(OR=1.63, 95% CI=0.91 to 2.89, p=0.098).

5.1.6 Association between environmental factors and respiratory symptom
prevalences in children.

The environmental factors included . analysis were incense use, type of
house, rooms in house, windows in house and cooking fuel type. Generally frequency
of incense use was positively associated with symptom prevalences, but not
significantly so. The children who lived in wood housing had more tendencies to get
respiratory problems than those lived in other housing (bamboo, concrete). Rooms in
the house was negatively associated with cough with or without cold (p=0.005),
wheeze with or without cold (p=0.152), rhinitis (p=0.002) and eye irritation
(p=0.024). In final multiple logistic regression model, rooms in house had significant
relationship with cough with or without colds (p=0.026), wheeze with or without
colds (p=0.031), rhinitis (p=0.024) and eye irritation (p=0.045). Windows in house
was negatively associated with sore throat without cold (p=0.052) and rhinitis
(p=0.009). Cooking fuel type was positively associated with cough with or without
cold (p=0.028), phlegm with or without cold (p=0.148) and eye irritation (p=0.082).
Wood fuel for cooking was not significantly associated with eye irritation in final

multiple logistic regression model (p=0.158).
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5.1.7 Association between behavioral factors and respiratory symptom
prevalences in respondents.

The behavioral factors included in analysis were windows open during
cooking, meals cooking per day and household member current smoking. Windows
open during cooking was negatively significantly associated with cough with or
without colds (p=0.023) and; positively significantly associated with wheeze with or
without colds (p=0.001), sore throat without cold (p=0.140) and eye irritation
(p=0.154). Meals cookingper.day was positively associated with shortness of breath
but not significant (p=0.101). Household member current smoking was positively
associated with cough with or without colds (p=0.066), phlegm with or without colds
(p=0.103), shortness of breath (p<0.001) and thinitis (p=0.118). In final multiple
logistic regression model, househeld member current smoking was independently
associated with phlegm with or without cold but not significant (p=0.132).

5.1.8 Association between behavioral factors and respiratory symptom
prevalences in children.

The behavioral factors included in analysis were windows open during
cooking, meals cooking per day and household member current smoking. Windows
open during cooking was positively associated with wheeze with or without colds
(p=0.056) and. negatively associated with rhinitis (p=0.046). Windows open during
cooking had significant positive relationship with wheeze with or without colds in
multivariate analysis (p=0.001). Meals cooking per day was negatively associated
with phlegm with or without colds (p=0.055) and positively associated with rhinitis
(p=0.032). Meals cooking per day had significant positive relationship with rhinitis in
multivariate analysis (p=0.033). Household member current smoking was positively
associated with cough symptoms (p=0.058). In multivariate analysis, household
member current smoking was marginally significantly associated with cough

symptoms (p=0.062).
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5.2 Conclusion

Great mobility and geographically scattered distribution of the migrants,
unfamiliarity with the migrant community, their working nature and culture, their free
times and willingness for interview were major challenges during data collection. To
overcome these, ten Myanmar local persons, who are familiar and well experienced
with the nature of Myanmar migrant communities, were hired to assist data collection
process of the study. It was found that mosquito coil use differs from location and
interviewers went specific-location and saw higher rate of respiratory symptoms in
mosquito coil used area.One area of the village was not covered in data collection.
This could conceivably introduce - bias, but according to researcher personal
observation, there were no difference between that area and others covered in the
study. Thus, the researcher is confident that any such bias would have been small.

In conclusion, this study found that exposure to mosquito coil smoke was
positively associated with respiratory symptom prevalences. This result provides
support for the hypothesis that use of mosquito coil is associated with increased risk
of respiratory symptoms in Myanmar migrant workers. Socio-demographic factors
such as age and education were positively associated with the prevalences of
respiratory symptoms and had significant association with 4 out of 7 symptoms. Also
the environmental factors: incense use, wood as main type of cooking fuel and passive
smoking had significant positive association with some of the respiratory symptoms.
Some of the behavioral factors were significantly associated with respiratory
symptoms.

5.3 Recommendation

1. Further research should study in other places to ascertain the association between
mosquito coil smoke and prevalences of respiratory problems.

2. Risk benefit consideration is required to think whether mosquito coil use can
prevent vector borne diseases or not. (For the researcher best knowledge, there was no
evidence in the previous studies that burning insecticide containing mosquito coils
prevented malaria or dengue or other vector borne diseases and provided evidence
that mosquito coils inhibit nuisance biting by various mosquito species.)

3. The risk and benefit of mosquito coil use should be compared to other methods of

control mosquito in home.
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4. If association between mosquito coil use and respiratory problems is consistently
confirmed in other research, find other ways of control mosquito exposure.
5. Available research, including the present study, shows an association between
mosquito coil use and increased prevalence of respiratory symptoms. However, this
research has not yet confirmed whether this assoeiation is causal. If further research
demonstrates causal associations, herbal alternatives (eg., lemon grass) to mosquito
coil use should be strongly considered, even though such alternatives may be more
expensive than mosquito-coils. Also, the health risks of these alternative methods
should be thoroughly characterized.
6. Investigate long-term health consequences of mosquito. coil use, for example
chronic lung disease.and cancer.
7. Investigate other conditions which could plausibly be associated with mosquito coil
use, for example skin rash and upper digestive tract disorders.
5.4 Limitation

About mosquito coils usage, the questions did not include how many hours of
mosquito coils were used per-day, so potential dose-tesponse relationships between
coil use and prevalences could not be explored.

A cross-sectional study design measures the exposure and effects at a
particular point of time and not over time. This study was done among Myanmar
migrant workers in Mae Ku village in Mae Sot district, Tak Province only so that the

findings cannot be generalized to the whole Myanmar migrant population.
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5.5 Expected benefit and application
The researcher can disseminate the results of research to policy maker and
other relevant health care provider. The program implementers and health workers

can use it to improve the programs in by developing appropriate health

e the baseline data for future

help to create awareness to

general public on eEe_gs di m 8 i @opriate steps to prevent
respiratory problems d ir po ..‘*:;:“x
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APPENDIX A
Questionnaires

Interviewer code number:

Household code number: Date:

PLEASE ANSWER ALL THE QUESTIONS FROM PART ONE AND
PART TWO. TF ANY CHILDREN (AGE'IS SEVEN YEARS OLD OR
LESS) LIVE IN THE HOUSE, PLEASE ALSO ANSWER ALL THE
QUESTIONS FROM PART THREE FOR EACH CHILDREN.

PARTONE. QUESTIONS ABOUT THE GENERAL HOUSEHOLD

SITUATION.
l. What is the total number of people now living in this household?
People
2. In the table below, please write the name, age, sex, education and occupation
of everyperson living in this household. Please start with the oldest person
and work to the youngest person living in the household.
NAME AGE SEX EDUCATION OCCUPATION
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Education: ~ 1+Never go to school 2. Primaryschool
3. Middle School 4.High School and above
Occupation: © 1. Farmer 2. General wortker
3. House wife 4. Others (please specify)
3. What type of house does your family live in?
1. Concrete Building 2. Wood housing
3. Others
How many floors in your house?
Only one Two
More than two
4. How many rooms does the house have? (do not count bathroom)
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How many windows does the house have?
Does your family burn mosquito coils in the house? YES [ ] NO[ ]
If YES, how often do you burn it in the last month? Check only one.

1. Every day (more than one time per day)
2. One to two times per week

3. Three to four times per week
4. One to two times per month
5. Seldom (not often)

IfNO, what is the reason of net using mosquito-coils in the house? (Can check more

than one)
1. Use of moesquito nets 2. Can‘teffort to buy
3. Sensitive to coils smoke 4. Others
7. Does your family burn incense stick for religious purpose in your house?

10.
11.

one.

18

YES [ | NOT ]
IfYES, how often do you burn it in the last month? Check only one.
1. Every day (more than one time per day)
2. One to two times per week
3. Three to four times per week

4. One to two times per month

5. Seldom (not often)

What is the main type of cooking fuel stove does your family use? Check only
one.

Charcoal fuel stove Wood stove

Electric stove Others

Do you ever use other fuels for cooking? Can check more than one.

Charcoal fuel Wood
Electricity Others
Are the windows usually opened during cooking? YES| ] NO [ ]

How many meals are cooked per day on average in your house? Check only

1 meal/ day 2 meals /day

3 meals or more / day

Do any household members smoke cigarettes at the present time? YES "]
NOT ]

IfYES, how many cigarettes are smoked each day in the home?

1. Less than five sticks 2. Five to ten sticks
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3. More than ten sticks 4. More than one pack

PART TWO. QUESTIONS ABOUT THE RESPIRATORY SYMPTOMS OF
MOTHER OR WIFE OR FEMALE GUARDIAN OF THE HOUSEHOLD.
13. COUGH
A. When youhave a cold, do you usually have a cough?
YES[ ] NOT ]
B. When you do net have a cold, do you usually have a cough?
YES [ ] NO[ ]

IF "YES" TO QUESTION “A” OR-"B", ANSWER FOLLOWING.
You cough like this for about how many months each year? Check only one.
Less than'l month 1 - 2 months
3 months or more

14. PHLEGM
A. When you have a cold, do you usually bring up phlegm from your chest?

YES [ ] NOT ]

B. When you do not have a cold, do you usually bring up phlegm from your
chest? YES [ ] NO | ]

IF "YES" TO QUESTION “A” OR "B", ANSWER FOLLOWING.
Youbring up phlegm from your chest like this for about how many months
each year? Check only one.
Less than 1 month ' - 2 months
3 months or more
15. _ WHEEZING
Does your chest ever sound wheezy or whistling? (May check more than one

choice).

1. When you have a cold?
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breath?

17.

18.

10,

20.

2. Occasionally apart from cold?

3. Most days or nights?
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Have you ever feel'an attack of wheezing that has made you feel shortness of

YES [ ] NOT[ ]

SORE THROAT-AND RHINITIS
Do you ever havea sore throat when you do not have a cold?
YES ['] NOT ]
Do you ever have a problem with sneezing, or a runny, or a blocked nose

When you do not have a'cold? YESY Y NO | ]

Do your eyes ever feel sore or itchy or irritated when you are at home?

YES [ ] NO[ ]

In the past 12 months, about how many times have you had a cold with a

coughror the flu?

Never 1 time 2 times 3, times or more
ASTHMA

Hasa doctor ever said that you have asthma? IWESH § NO | ]
BRONCHITIS

Has a doctor ever said that you have bronchitis? N NOT ]
PNEUMONIA

Has a doctor ever said that you have pneumonia?  YES [ | NO | ]
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PART THREE. QUESTIONS ABOUT RESPIRATORY SYMPTOMS FOR
CHILDREN UNDER SEVEN YEARS OLD.

STUDY CHILD NAME. ..., GENDER.......... AGE.............
21. COUGH
A. When the child has a'cold, does he/she usuvally have a cough?
YES [\ NO [ ]

22.

B. When the child does not have a cold, does he/she usually have a cough?

SR | NO[ ]
IF "YES" TO QUESTION “A” OR "B", ANSWER FOLLOWING.
He/she coughs like this for about how many months each year? Check only
one.
Less than 1 month 1 - 2 months

3 months or more

PHLEGM
A. When the child has a cold, does he/she usually bring up phlegm from his/her
chest?
YES T[] NO[ ]
B. When the child does not have a cold, does he/she usually bring up phlegm

from your chest?

23.

YBSH ] NO[ ]
IF "YES" TO QUESTION “A” OR "B", ANSWER FOLLOWING.
He/she brings up phlegm like this for about how many months each year?
Check only one.
Less than 1 month 1 - 2 months
3 months or more

WHEEZING



24.

nose

25.

26.

27.
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A. Has the child‘s chest ever sounded wheezy or whistling? (may check more

than one choice)

1. When he/she has had a cold?

2. Occasionally apart from cold?

3. Most days or-nights?

SORE THROAT AND RHINITIS

Does the child ever have a sore throat when he/she does not have a cold?

YES [\ NO[ ]

Does the child ever have a problem with sneezing, or a runny, or a blocked

When he/she does not have a cold? YES [ ] NO[ ]

Does his /her eye ever feelsore or itchy or icritated when he/she is at home?

YES [ ] NO[ ]

In the past 12 months, about how many times has the child had a cold with a

cough or the flu?

Never 1 time 2 times 3 times or more
ASTHMA

Has a doctor ever said that he/she has asthma? YES [ ] NOT| ]
BRONCHITIS

Has a doctor ever said that he/she has bronchitis? YES [ ] NO[ ]
PNEUMONIA

Has a doctor ever said that he or she has pneumonia? YES [ ] NO | ]



APPENDIX B

Time schedules
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Research process

Sep
2009

Oct
2009

Nov
2009

Dec
2009

Jan

2010

Feb
2010

Mar
2010

Apr
2010

2010

Literature review

Proposal writing

and submission

Ethical

consideration

Data collection

Data analysis

Writing report

Thesis
presentation and

final submission
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Budget
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No Activities Unit Price (Baht) Unit Total
(number) Budget
(Baht)

1. Pre-testing
-travelling expense 2 person 1400 2800
(Bangkok- Mae Sot)
-Accommodation 2 person 700/day/person 3 day 4200
-photocopyand 30 Question | 6/set 1800
stationery sets

2. Data Collection
-travelling expense 2 person 1400 2800
(Bangkok-Mae Sot)
-Accommodation 2 person 700/day/person 6 day 8400

3. Charges of the 10 person 200/day 6 day 12000
interviewers

4, Incentives for participants | 422 20 8440

households

5. Printing and Copying 422 Question | 6/set 2532
expenses sets

6. Preparation and 5000
completion of thesis
paper

74 Grand Total 47972
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