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ABSTRACT

THE EFFECTS OF AIR QUALITY FEEDBACK AND HEALTH
PROMOTION TO REDUCE SECOND-HAND SMOKE EXPOSURE AMONG
INDIAN PRIMARY SCHOOLCHILDREN IN SELANGOR

NADHIRAH BALKIST IHSAN

Introduction: Exposure of second-hand smoke (SHS) to schoolchildren due to
parental smoking at home is a main public health concem as children are vulnerable
to ill-health effects arising from chemicals from tobacco. Approximately half of
Malaysian schoolchildren are exposed to SHS due to their parental smoking at home.
Therefore, by providing feedback of air quality in homes coupled with health
promotion to smoking parents may be able to encourage parents to not smoke around
their children at home. Objectives: This study aims to determine the effects of
intervention which is air quality feedback and health promotion to reduce SHS
exposure among Indian primary schoolchildren in Selangor. Besides, to determine and
compare the knowledge of smoking parents before and after intervention. Methods:
This is an intervention study conducted among seven households of Indian ethnic
group. The air quality was measured using Dylos DC1700 for 8-h in homes. Dylos
DC1700 is specifically able to measure and differentiate PM3 s released from cigarette
smoke using laser based particle counter. From Dylos DC1700 measurements, the
graph of PM. s was illustrated by AFRESH Software in which for every peak exceeds
25ug/m® with slow decay shows the SHS coming from cigarette. The measurement
was conducted twice in which the post measurement one day gap after the pre
measurement. Health promotion was coupled with air quality feedback of the first
measurement as a tool to increase the knowledge of smoking parents on SHS and its
effects on children’s health. After both air quality feedback and health promotion were
conducted, the post knowledge of smoking parents on SHS and its effects was
assessed. Results: The result showed that the average of PM. s in each house is 34.96
(19.26) pg/m? exceeding the 24-h guidance limit by WHO which is 25 pg/m?. The
highest PM s recorded was 71 pg/m?. In the post-measurement, the average decreased
to 19.76 (9.92) ug/m?. However the differences was not significant. The knowledge
on SHS among smoking parents also showed significant increase with the median of
42.86 (71.43) to 91.84 (14.29). Conclusion: The knowledge among smoking parents
has been found to increase in this study after air quality feedback and health promotion
were conducted. This study will be able to encourage smoking parents not to smoke
around their children with a larger sample population. This study suggests to carry out
measurement for 24 h to obtain accurate results that can be compared with existing
standards. The intervention should involve other family members such as wives as
they will be able to give motivational supports to the smoking fathers to at least not to
smoke in house.

Keywords: Second-hand smoke, parental smoking, schoolchildren, air quality
feedback, health promotion, PMa2.s



ABSTRAK

KESAN-KESAN MAKLUM BALAS KUALITI UDARA DAN PROMOSI
KESIHATAN DALAM MENGURANGKAN PENDEDAHAN KEPADA ASAP
ROKOK PASIF DALAM KALANGAN PELAJAR SEKOLAH RENDAH
TAMIL DI SELANGOR

NADHIRAH BALKIST IHSAN

Pengenalan: Pendedahan kepada asap rokok pasif dalam kalangan pelajar sekolah
rendah disebabkan tabiat merokok ibu bapa di rumah telah menjadi kebimbangan
kesihatan awam. Ini disebabkan oleh kanak-kanak mudah mendapat kesan kesihatan
boleh membahayakan nyawa berikutan dari pendedahan kepada bahan kimia produk
tembakau. Oleh itu, dengan menyediakan maklum balas kualiti udara bersama promosi
kesihatan mungkin mampu menggalakkan ibu bapa perokok untuk tidak merokok
apabila berdekatan dengan kanak-kanak di rumah. Objektif: Kajian ini bertujuan
untuk menentukan kesan-kesan intervensi iaitu maklum balas kualiti udara dan
promosi kesihatan untuk mengurangkan pendedahan kepada asap rokok pasif dalam
kalangan pelajar sekolah rendah Tamil di Selangor. Selain itu, untuk menentukan dan
membandingkan pengetahuan ibu bapa merokok sebelum dan selepas intervensi.
Kaedah: Kajian intervensi ini dijalankan di dalam tujuh buah rumah etnik India.
Kualiti udara diukur menggunakan Dylos DC1700 selama lapan jam di rumah. Dylos
DC1700 secara spesifiknya mampu mengukur dan membezakan PM; s dilepaskan dari
asap rokok menggunakan zarah balas berasaskan laser. Kemudian, melalui AFRESH
software graf tahap PM2 s yang melebihi 25ug/m® dengan penurunan yang perlahan
menunjukkan asap rokok pasif datang daripada asap rokok. Pengukuran telah
dijalankan sebanyak dua kali dengan jarak satu hari dari pengukuran pertama. Maklum
balas kualiti udara dan promosi kesihatan adalah sebagai alat untuk meningkatkan
tahap pengetahuan ibu bapa perokok berkaitan asap rokok pasif dan kesan-kesannya
kepada kesihatan kanak-kanak. Selepas itu, tahap pengetahuan ibu bapa perokok
dinilai melalui soal kaji selidik. Keputusan: Secara purata, tahap PM>s di setiap
rumah perokok adalah 34.96 (19.26) ug/m?® melebihi had yang ditetapkan WHO untuk
24 jam iaitu 25pug/m>. Tahap yang paling tinggi direkod adalah 71 ug/m’. Selepas
pengukuran pos, purata PM; s berkurangan kepada 19.76 (9.92) ug/m? tetapi perbezaan
adalah tidak signifikan. Tahap pengetahuan bapa perokok adalah signifikan dengan
median skor 42.86 (71.43) kepada 91.84 (14.29). Kesimpulan: Tahap pengetahuan
bapa perokok didapati meningkat selepas intervensi dijalankan. Kajian ini boleh
menggalakkan ibu bapa perokok untuk tidak meroko apabila berdekatan kanak-kanak
dengan sampel populasi lebih besar. Melalui kajian ini, dicadangkan untuk membuat
pengukuran 24 jam agar dapatan kajian dapat dibezakan dengan had yang telah
ditetapkan. Intervensi ini bukan sahaja melibatkan perokok, malahan seluruh ahli
keluarga seperti para isteri sebagai sokongan motivasi kepada bapa perokok.

Kata kunci: Asap rokok pasif, ibu bapa perokok, kanak-kanak sekolah, maklum balas
kualiti udara, promosi kesihatan, PM3
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CHAPTER 1

INTRODUCTION

1.1 Study Background

Second-hand smoke (SHS) or also known as environmental tobacco smoke
(ETS) is the combination of smoke released by the smoker through exhalation and the
smoke that is produced from the burning of the tip of cigarette (Zahid Naeem, 2015).
The exposure to SHS has the same impact as being exposed to main stream smoke in
which as reported by World Health Organization (WHO) (2014) that mostly of about
4,000 of chemicals known in tobacco smoke are dangerous and 40 from the chemicals
are considered to be cancerous. Even though the harmful impacts of SHS have been
reported since 1928, SHS still remain as the common pollutant in indoor environments
in many regions (Oberg et al., 2011). Therefore, many people including the adults and
children are exposed to the harmful effects of SHS corresponding to the death of

world’s population in which 47% and 28% of women and children; respectively

(WHO, 2014).

Asia is found to have the highest nicotine concentration in hair of children
living with smokers compared to Europe, Middle East and Latin America (Wipfli et
al., 2008). Similarly, Oberg et al. (2011) concluded that half of the population of
Western Pacific Region B that includes Malaysia have highest proportion of exposure

1



to SHS together with those in Europe and Southeast Asia which are Indonesia, Sri
Lanka and Thailand. There were 603 000 premature deaths and 10.9 million loss of
disability-adjusted life-years (DALYs) in 2004 making children to be at 61% of
DALYs. It is also found that there were high death cases among adults due to ischemic

heart disease, lower respiratory infections in children and followed by the asthma in

adults.

SHS exposure to children is a concern as children are vulnerable to diseases
that can harm their life such as ischemic heart disease, lower respiratory infections,
asthma and lung cancer (Oberg et al., 2011). This is because due to the facts that
children have less developed immune system and smaller lungs making their demand
for oxygen is greater, hence having higher respiratory rates. Moreover, children
usually have no power to defend themselves against unhealthy exposure to SHS
especially at home. It is found that 40% of the global children population is exposed

to SHS, compared to 33% adult male and 35% adult female; both non-smokers.

Global Adult Tobacco Survey (GATS) (2011) has found that 43.9% of men
and 1% of women in Malaysia smoked tobacco. It is also reported that adults aged 25
years old to 44 years old have the highest number of smoking any tobacco product.
The urban residents of adults have higher number of smokers as for any smoked

tobacco product compared to rural residents.



1.2 Problem Statement and Study Justification

Current smokers reported by Institute for Public Health (2015) in National
Health and Morbidity Survey 2015 is the highest among Bumiputras (25.8%), Malay
(24.7%), Indians (16.5%) and Chinese (14.2%). There have been several smoking
cessation initiation studies as well as programme have been conducted among adults
such as an intervention study by Zulkifley et al. (2017) that found Ramadan can be a
month to initiate quit smoking among Malay adults. In fact, Ministry of Health in
Malaysia provide quit smoking clinic called “mQuit” that offer services on
customizing quit smoking plan, give advice on quitting smoking, comprehensive
follow-up sessions by healthcare professionals and also nicotine replacement therapy
to facilitate smoking cessation. Health promotion also have been incorporated to
initiate smoking cessation such as a study carried out by Fathelrahman et al. (2010).
The study has found that through new pictorial warnings on packaging of cigarette can
increase the interest in quitting smoking among male adults. Unfortunately, the
prevalence of smoking among adults aged 15 years above is still high which is 22.8%
compared to the target that has been set up in End Game in National Strategic Plan for
Non Communicable Diseases (2016-2025) by Ministry of Health (2016) to reduce the

prevalence of smoking among adults aged 15 years above to less than 15% in 2025.

SHS exposures among children is a significant problem in Malaysia. In a
survey conducted, it shows that 52.9% of school children in Malaysia were exposed to
SHS at home due to at least one parental smoking (Abidin et al., 2011). Considering

the fact of prevalence of smoking among adults is high, children at risk of getting
3



greater exposure to SHS. Moreover, SHS exposure to children aged 10 to 11 years is

significantly associated with asthma symptoms such as wheezing during exercise

(Abidin et al., 2014).

Children in western pacific region of region B including Malaysia were found
to expose to SHS with the percentage of 67% (Oberg et al., 2011). However, there is
no exact percentage of school children expose to SHS is established except for Malay
students. This is because most of the studies conducted focusing on national schools
in Malaysia that dominated by Malay instead of Indian school children. A study
conducted by Abidin et al. (2014) stated that their study under-represent the other
ethnic groups compared to Malay population. Similarly to a survey conducted in
Malaysia, selection of schools were done among national schools causing the Indian
school children was less-represented in the research (Abidin et al., 2011). Najihah et
al. (2014) also found that Malay students dominated their study. Thus, there is no study
primarily focusing on SHS exposure among Indian school children even though
according to GATS (2011) that approximately 2.4% Indian adults have the highest

percentage of smoking occasionally and approximately 17.2% were daily smokers.

In Malaysia, numerous studies and health promotion have been conducted to
initiate smoking cessation among adults. One of it is the Tak Nak (Say No) anti-
smoking campaign by Ministry of Health Malaysia that is channelled through various
mass media including television, radio, newspaper, billboards and cinema. However,
the target is still not yet to be achieved as stated in to End Game in National Strategic

Plan for Non Communicable Diseases (2016-2025) by Ministry of Health (2016)
4



which is to reduce adults smoking to 15% in 2025. The health promotion in this study
is in accordance with Article 8 Protection from exposure to tobacco smoke of WHO
Framework Convention on Tobacco Control (FCTC) and Article 12 that is to promote
and strengthen the public awareness of tobacco control issue by using available
communication tool. Air quality feedback has proven to change smoking behaviors of
mothers when they were able to get information on the level of secondhand smoke
they exposed to their children at home (Wilson et al., 2012). Thus, this study will be
the first study that incorporates air quality feedback in home and health promotion to
help in changing smoking behavior instead of initiating smoking cessation among

smoking parents and at the same time reducing the SHS exposure among school

children.

Children at greater risk when it comes to exposure to SHS at home. It is very
important to change smoking behavioral among parents since exposure to SHS mainly
comes from home (Abidin et al., 2011). Moreover, it is significant to conduct a study
especially among Indian school children that one of the least being studied in SHS
exposure. Thus, this study will involve Indian school children coming from two Tamil

primary schools to best represent the population exposure to SHS at home.

There is no air quality feedback has been done in Malaysia yet to reduce SHS
exposure. A successful study called REFRESH stands for Reducing families’ exposure
to second-hand smoke in the home by Wilson et al. (2012) has incorporated air quality
feedback in the homes of smoking mothers with at least one child younger than 6 years

old. Rather than emphasizing on smoking cessation among the smoking mothers, this
5



study focused on to change smoking behaviour of the smoking mothers when they are
around their children. The personalized results of the indoor air quality together with
motivational interview have improved the indoor air quality. This study also shows
that with the knowledge and information shared to the smoking mother can help into

reducing children to second-hand smoke at home.

1.3 Study Objectives
Generally, this study aims to determine the effects of air quality feedback and
health promotion to reduce SHS exposure among Indian primary schoolchildren in

Selangor.

The specific objectives are as follow.

i To determine the socio-demographic distribution of smoking parents.

il. To determine the level of PM2 s in households with smoking parents before
and after they receive air quality feedback.

111. To determine the knowledge of smoking parents before and after health

promotion is given.

1v. To compare the level of PM2 s in households before and after receive air
quality feedback.
V. To compare the knowledge of smoking parents before and after health

promotion is given.

1.4 Study Hypotheses



This study hypothesized that there is significant different of level of PM2 s before
and after smoking parents receive air quality feedback. There is also significant

different of knowledge before and after health promotion is given.

1.5 Study Variables

The independent variable for this study is the parental smoking habit at home
meanwhile the dependent variables are the concentration of PM> s at home and the

knowledge of parent on second-hand exposure to children.

1.6 Definition of Term

1.6.1 Operational Definition

1.6.1.1 Air Quality Feedback

The measurement of PM2s is by Dylos DC1700 in the households with
smoking parents. This Dylos DC1700 will provide a real-time measurement of
concentration of PM2 s (ug/m?) released from the smoke of cigarette. The concentration
of PM; 5 will be illustrated in graph in which the reading of PM2 s can be compared to
the air quality standard by WHO primarily. The air quality measurement will be
conducted in the first visit at the house of respondent and after one day gap of the first

visit to determine the change of level PM2 s after air quality feedback is given together
7



with health promotion. For each measurement, the level of PMa2 s in the respondent’s

house will be explained.

1.6.1.2 Health Promotion

Health promotion will be conducted in this study by giving knowledge on the
meaning of second-hand smoke, the harmful chemicals in cigarette, the harmful effects
of second-hand smoke exposure to children and the solution to protect children from
second-hand smoke. This information will be in brochure in which the contents are
adapted from Ministry of Health entitled “The Harmful Effects of Second-hand
Smoke”. This brochure aimed to increase the knowledge particularly smoking parents
on the harmful effect of second-hand smoke and reduce the exposure of second-hand
smoke to their children at home. Health promotion will be conducted once after the

first visit at the respondent’s home.

1.6.1.3 Particulate Matter (PM.:.s)

This study focused on the source of PM: s coming from cigarette smoke.

1.6.2 Conceptual Definition

1.6.2.1 Air Quality



Air quality is the measurement of how clean or polluted the air is. Often it is
measured with Air Quality Index that shows the trend of changes of amount of air
pollution as described by National Oceanic and Atmospheric Administration
meanwhile in Malaysia it is measured by Air Pollutant Index (API) as described by

Department of Environment (n.d.).

1.6.2.2 Feedback

Cambridge Dictionary (2019) defined feedback as information or statements

of opinion about something, that can tell whether it is successful or liked.

1.6.2.3 Health Promotion

WHO (1998) defined health promotion as the process of enabling people to

increase control over and to improve their health.

1.6.2.4 Particulate Matter (PMz.s)

PM: s is particulate matter with aerodynamic diameter of 2.5 um or smaller. It

is called fine inhalable particles that can be breathed deep into lungs and affected



people will be impacted with the ill-health effects. The source of PMa.s can be from

construction sites, smokestacks or even fires (US EPA, 2018).

1.6.3 Conceptual Framework

The following conceptual framework shows this study highlights on the exposure of
SHS among schoolchildren due to smoking habit of parents in which includes the
measurement of the level of PM2s. The level of PM2s conducted before and after
conducting air quality feedback and health promotion to the smoking parents. The
measurement took place in the households with children of smoking parents as
majority of schoolchildren in Malaysia exposed to SHS at homes due to parental
smoking (Abidin et al., 2011). The exposure to SHS due to parental smoking was
illustrated by providing the level of PM2s instead of level of cotinine as the
measurement of PM2 s was easier to conduct rather than level of cotinine. There is also

no reported literature regarding the use of air quality feedback in Malaysia.
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CHAPTER 2

LITERATURE REVIEW

2.1 Particulate Matter (PM)

According to United States Environmental Protection Agency (US EPA)
(2018), particulate matter (PM) is the term used for the mixture of solid particles and
droplets of liquid found in the air. Large and dark particles such as smoke, dirt, dust
or soot can be seen through the naked eyes. On the other hand, some of the particles
are small that need electron microscope to be detected. The sources of these particles
can be variety from construction sites, fires or unpaved roads, power plants and

industries emission.

US EPA (2018) states that PM includes PM;o and PM.s. The difference
between these two particles are in terms of their size. PMo is defined as the particles
have the diameters of 10 micrometers (um) and it is an inhalable particle. PM> s has
diameters of 2.5 um and smaller which is known as a fine inhalable particle. The
difference is PMio can be inhaled deep into the lungs or even the bloodstream which
can cause harmful effects to the health and PMz s pose a greater risk to the health. The
small size of PM2.5 can be described as the 70 um of the diameter human hair is 30
times larger than those largest fine particles. The following Figure 2.1 shows the size

comparison for PM particles.
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Figure 2.1: Size comparison of PM

Source: US EPA (2018). Retrieved from  htips:/www.epa.gov/pm-
pollution/particulate-matter-pm-basics

2.2 Secondhand Smoke (SHS)

Second-hand smoke (SHS) is the mixture of thousands of components that are
known to be toxic and cancerous that are exhaled through the mainstream smoke and
side stream smoke (Apelberg et al., 2012). SHS can be found both outside and indoor
environments. As for the indoor SHS exposure mainly depends on the number of

cigarettes smoked in a particular time, the volume of the room and the ventilation rate.
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The measurement of SHS can be done by measuring the airborne particulate
matter (PM) that emitted by the cigarette smoking (Apelberg et al., 2012). A study by
Loffredo et al. (2016) has used the level of PM2s as a measurement at different
intensities of smoking and varying levels of smoking restrictions. The study has found
that PM2 s was higher at venues that allowed smoking which is cafes and Ramadan
tents as well as courts and other government buildings than smoke free venues.
REFRESH (Reducing families’ exposure to second-hand smoke in the home) study by
Wilson et al. (2012) also used PM2 s to measure exposure of children to SHS in their
homes. The measurement of PM25 can be done by using equipments such as SidePak
(Wilson et al., 2012) and Dylos DC1700 (Han et al., 2016). However, the use Dylos
recently has been found to be effective as a tool for behaviour modification of smokers
in homes (Semple et al., 2013) as it produces barely audible noise as it is made up of
small fan and larger air inlet. It is also easier to use with only one button needed to
operate it and cost one-tenth less than SidePak. The use of SidePak can cause it to be
stolen, lost or even damaged making a barrier to use it. SidePak also produces loud
noise caused by the internal pump in it. The selections of menu cause a burden to the

users that at the end can results in lost or invalid data.

Figure 2.2.1: SidePak AM510
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Source: TSI Incorporated. (n.d.). Retrieved from

https:// www.tsi.com/discontinued-products/ sidepak-personal-aerosol-

monitor-am5 10/#gallery

Figure 2.2.2: Dylos DC1700 Air Quality Monitor

Source: Dylos Corporation. (n.d.). Retrieved from
http://www.dylosproducts.com/dc1700.html

Besides, the exposure to SHS can also be measured by using cotinine level.
Aylward (2018) described the predominant metabolite and active metabolite
(Punyadeera & Slowey, 2013) of nicotine is cotinine. The cotinine is the biomarker for
the exposure to tobacco products such cigarette smoke which is SHS. This biomarker

can be detected in the serum of exposed person to SHS.

2.3 Tobacco Control

Globalization of tobacco epidemic has caused the development of World
Health Organization Framework Convention on Tobacco Control (WHO FCTC). The
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WHO FCTC develops a regulatory strategy in order to address addictive substances.
Article 8 of WHO FCTC emphasized on the protection from exposure to tobacco
smoke in indoor workplaces as well as protection of children from SHS meanwhile
Article 12 that is to promote and strengthen the public awareness of tobacco control
issue by using available communication tool. In 2005, Malaysia became a party to

World Health Organization’s (WHO) Framework Convention on Tobacco Control

(FCTC).

According to Malaysia Food Act 1983, there are 24 places where smoking is
prohibited under Control of Tobacco Product Regulations (Amendment) 2017. It
includes public places such as airport and shopping complex. Apart from that,
government premises, educational institutions, air-conditioned places, service
counters and health facilities including hospital or clinic. In addition, National Service
Training Centres (PLKN) and areas that have been gazetted by Ministry of Health in
Melaka including Melaka Raya, World Heritage City of Melaka, Melaka Intemational
Trade Centre (MITC) and Alor Gajah and Jasin town centres. Recently in January
2019, Ministry of Health has enforced the smoking banning in all restaurants, coffee
shops and hawker centers including open-air eateries. Even so, the smokers are
permitted to smoke three metres away from the establishments. However, those caught
against the banning by smoking in the prohibited areas will be fined up to RM10,000
or imprisonment for two years while the premises that allow smokers to light up will
be fined to a maximum fine RM2,500. The owner of premises needs to display poster

“No Smoking” and ashtrays and smoking room are no longer allowed.
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2.4 Air Quality Feedback

AIr quality feedback includes the measurement of air and feedback on air
quality. This method is used in an intervention study by Wilson et al. (2012) which is
Reducing families’ exposure to second-hand smoke in the home (REFRESH)
conducted in United Kingdom is a feasibility study that involved air quality feedback
for behavioral changes of smoking mothers. It is found that smoking mothers were
shocked that their smoking habits at home around their children had exposed their
children to unhealthy levels of PMa s. The level of PM; s was measured on the 4% visit
after motivational interview has been done to the mother shows decreasing in trend.
The study shows that air quality feedback together with motivational interview in
households can be an effective tool in order to reduce SHS exposure among children.
Even though there was possible of temporary behavior modifications of the smoking
mothers, the results show significant reduction of nicotine levels over 24 hours of air
sampling. Thus, it 1s proven that the smoking behavior can be reduced even only for a

short time.

The standards available for PM2.s are from WHO which is 25 pg/m? for 24-
hour, United States Environmental Protection Agency (US EPA) and also the new
Malaysia Ambient Air Quality Standard is 35 pug/m? for 24-hour. Ruaraidh et al. (2017)
conducted AFRESH that stands for Finding Ways to Reduce Second-hand Smoke

Exposure in Homes study where the measurements from personalized air quality
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feedback in the deprive households with children were compared with WHO guidance

level.

Apart from that, air quality feedback has been used in reducing SHS exposure
in homes in Scotland. Ruaraidh et al. (2017) has recently conducted air quality
feedback with aim to promote smoke-free homes. This intervention incorporates
theory- and evidence-based behavioural intervention together with air quality feedback
as the main component of changing the behaviour to reduce second-hand smoke in
deprived households with children. This study has shown changing in smoking
behaviour of parents where one had started to smoke outside, and the other participant
had smoke indoor with window open. It is also concluded that air quality feedback as
shown in Figure 2.4 has reduced second-hand smoke exposure to children at home can

be carried out as the participants can easily understand and interpret the results of air

monitoring.
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Figure 2.4: The example of graphs used in the AFRESH report.
Source: Retrieved from Ruaraidh et al. (2017).
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2.5 Health Promotion to Initiate Smoking Cessation

According to WHO (2016) health promotion is to enable people to increase
control over their own health. Health promotion covers a broad range of social and
environmental interventions that can benefit and also protect the health of individual.

In addition, it can protect the quality of life by managing and preventing the causes of

i1l health.

Graphic warning labels (GWLs) were introduced in Article 11 of the
Framework Convention on Tobacco Control (FCTC) to the cover of cigarette products.
Since the adoption of GWLs in Canada, half of smokers had motivated to quit smoking
(Vathesatogkit & Charoenca, 2011; Cunningham, 2009) meanwhile in Australia,
smoking cessation motivation has increased up to 60% (Borland et al., 2009).
Similarly, in Thailand the smoking cessation attempts have increased among half of
the smoker since the GWLs is introduced as stated by International Tobacco Control

Policy Evaluation Project (2009).

A study by Fathelrahman et al. (2010) was conducted to compare the response
of Malaysian adult smokers to the intervention newly introduced which is pictorial
cigarette smoking warnings. It is found that the intervention group that was introduced
to the new intervention has stronger response in smoking cessation compared to the

control group that only received text-only warnings. Thus, it is proven that intervention
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that promote better health such as initiating smoking cessation can improve their

smoking behavioral.

2.6 Physiological and Anatomical Development of Children’s Lung

Respiratory system consists of major organs with primary function to provide
oxygen to body tissues for cellular respiration and removal of carbon dioxide (Gordon

et al.,, n.d.). The respiratory system is shown in Figure 2.6.1 and Figure 2.6.2.

Human respiratory system can be divided into two; a conducting zone and a
respiratory zone. Conducting zone consists of organs and structures that do not involve
in gas exchange directly compared to respiratory zone. Conducting zone have
functions to provide route for air inhaled and exhaled air. Besides, it removes debris
and pathogens coming from the inhaled and exhaled air and also to warm and humidify
the incoming air. The conducting zone consists of nose, pharynx, larynx, trachea and

bronchial tree.

The structures of respiratory zone involved directly in gas exchange.
Respiratory zone begins with terminal bronchioles that join a respiratory bronchiole
that eventually lead to an alveolar duct. The composition of alveolar duct are smooth
muscle and connective tissue which then opens into a cluster of alveoli. Alveolus is

the one of many small and grape-like sacs attached to the alveolar ducts as shown in

Figure 2.6.2.
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Figure 2.6.1: Major respiratory structures
Source: Betts at al. (n.d.). Retrieved from h
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2.7 Mechanism of Damaging Effects of PMa.sIn Respiratory System

PM: 5 consists of free radicals, metals and organic components that are able to
induce free radical production (Donaldson & Beswick, 1996; Greenwell et al., 2002;
Rahman & Macnee, 1996; Kelly, 2003). PM, s surface that rich in iron, copper, zinc,
manganese and polycyclic aromatic hydrocarbons and lipopolysaccharide as well as
other transition elements can increase the production of free radicals in the lung
(Donaldson & Beswick, 1996). Thus, these free radicals will consume antioxidant

ingredients and eventually cause oxidative stress.

Since PM2 s induces the formation of free radicals excessively and reduces the
antioxidant capacity of cells, it causes the lipids on cell membrane to undergo
peroxidation and elevates the intracellular concentrations of calcium (Ca?*). The
increased of intracellular Ca?* will further cause the free radical to elevate (Kim et al.,
1997). Therefore, the increased Ca?* concentrations will cause inflammatory reactions

and cell damage.

The lung of children is made of smaller number of alveoli than in adults making
children to have higher ventilation rate to meet the oxygen requirement of their bodies
(Saaden & Kalunig, 2014). Therefore, children breathe faster than the adults. Particles
move at faster rate along the respiratory tract of children and making the particles to
spend little time at the designated area of the lung. These characteristics make the

particles to penetrate deeper in the lung of children and the concentration of the
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particles will be high in alveolar blood (Ginsberg et al., 2005). The deeper penetration
making the dose absorbed to be high. Saaden and Kalunig (2014) state that the
different development of nasal structural among children affect their rate of inhalation
and deposition of particles. Children have lower nasal filtration and higher nasal
airways resistance due to the nasal structure. These two factors affect the increase of
mouth to nose breathing ratio and making_ the particles to further penetrate deeper in

the lower respiratory tracts (Becquemin et al., 1999; James et al., 1997).
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CHAPTER 3

METHODOLOGY

3.1 Research Design

This is a quantitative study that determined the level of PM; s before and after

air quality feedback and health promotion.

This is an intervention study in which to recruit the households with smoking
parents as respondents, the recruitment made through finding the schoolchildren of
smoking parents at schools. The Tamil primary schools selected purposively around
Selangor. Permission has been obtained from the Ministry of Education prior to the

conduction of the study. This study was conducted in period of 4 months.

3.2 Study Location

The selection of study locations was determined from the list available in
Selangor Education Department in the district of Hulu Langat and Petaling. The

sampling in the households were taken in the area of these two districts.
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Figure 3.2: Map of study locations in Selangor

3.3 Study Population

Study population was the households with smoking parents that have
schoolchildren lived in the house. School children were from four Tamil primary
schools which are SIKT Ladang West Country Barat, SJKT Ladang West Country
Timur, SJKT FES Serdang and SJKT Kajang. The selection was random to avoid
selection bias. The inclusion criteria are sch<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>