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ABSTRACT

TOPIC:
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school children exposed to secondhand smoke at home in Kota Bharu Kelantan.

INTRODUCTION:

In recent years, there’ has been concern that non-smokers may also be at risk for
some of health affects from secondhand smoke exposure, especially children. Among the
harmful effects of secondhand dmoke exposure were increased risk of respiratqry
symptoms, middle ear diseases, sudden infant death, behavioral problems, geurocognitiv_e

decrements and becoming adolescent smokers.

OBJECTIVE:

This study was aimed at determining the prevalence of secondhand smoke exposure
at home, the association between secondhand smoke exposure and respiratory symptoms,
lung function and cognitive performance among primary school children in Kota Bharu,

Y
Kelantan.

METHOD:

A comparative cross-sectional study was conducted from September 2003 to March
2004 on 795 primary school children who were randomly selected from 10 government
primary schools in Kota Bharu, Kelantan. A self-administered questionnaire was used to
obtain information on sociodemography status, respiratory symptoms and smokers in the
household. Peak expiratory flow rate (PEFR), height and weight of the children were
measured. Cognitive performances were assessed using Arithmetic, Digit Span Forward
and Backward and Coding subtests of the Wechsler Intelligence Scales for Children-III
(WISC-III). Analyses were conducted using SPSS version 11 and STATA.

xii

RESULTS:

A total of 795 children involved in this study with 48.6% bbys and 51.4% girls. The
distribution by class was: Primary 4; 35.3%; Primary 5; 29.9% and Primary 6; 34.7%. 45%
of the children lived with 1 smoker, 9.2% lived with 2 smokers, 1.1% lived with 3 smokers
and 0.3% lived with 4 smokers. A total of 55.6% children lived with at least 1 smoker in
the house. The most common source for the exposure was smoking by fathers. Significant
associations were observed between secondhand smoke exposure and cough in the morning
(OR=1.67, 95% CI=1.18, 2.39), cough at night (OR=1.59, 95% CI=1.10, 2.30), cough most
days for the previous 3 months (OR= 1.76, 95% CI=1.16, 2.65), phlegm in the morning
(OR=1.57, 95% CI=1.14, 2.17), phlegm during daytime or at night (OR=1.49, 95%
CI=1.08, 2.07), nose problems in the morning (OR=1.38, 95% CI=1.03, 1.86), nose
problems at night (OR=1.40, 95% CI=1.03, 1.90), throat problems in the morning
(OR=1.57, 95% CI= 1.05, 2.36), throat problems during daytime (OR=1.81, 95% CI=1.15,
2.85) throat problems at night (OR=1.78, 95% CI=1.14, 2.78) and ever wheeze or
diagnosed asthma by doctor (OR=1.55, 95% CI=1.06, 2.26). The odds ratios increased with
increasing number of smokers at home for cough in the morning, cough most days for the
previous 3 months, phlegm in the morning, ever wheeze or diagnosed asthma by doctor,
throat problems in the morning, throat problems during daytime and throat problems at
night. The PEFR was lower in exposed children but not statistically significant. Digit Span
Forward, Digit Span Backward and Coding scores were lower in exposed children but also

not significant.
CONCLUSION:

More than haif of the primary school children in Kota Bharu were exposed to
secondhand smoke from at least one smoker in the house. The most common source of
exposure was smoking by fathers. There was an association between secondhand smoke
exposure and respiratory symptoms among the school children. No significant associations
were observed between secondhand smoke exposure and PEFR and cognitive performance.
In view of significant health risks posed to children by secondhand smoke exposure, public

health policies and education are needed to protect this vulnerable population.
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sekolah rendah di Kota Bharu yang terdedah kepada asap rokok secara pasif semasa berada

di rumah.
PENGENALAN:

Kebelakangan ini banyak dlperkatakan bahawa mereka yang tidak merokok juga berisiko
untuk mendapat masalah kesihatan hasil daripada pendedahan kepada asap rokok
terutamanya di kalangan kanak-kanak. Di antara kesan negatif yang dihadapi oleh perokok
pasif adalah peningkatan masalah pefnafasan, penyakit telinga tengah, kematian bayi secara
mengejut, ‘masalah kelakuan, penurunan neurokognitif dan peningkatan kebarangkalian

ad

merokok semasa remaja. ‘ .

OBJEKTIF:

Kajian ini bertujuan untuk menentukan prevalens kanak-kanak sekolah rendah di
Kota Bharu yang terdedah kepada asap rokok di rumah dan juga mengetahui kaitan gi
antara pendedahan tersebut dengan simptom pernafasan, fungsi paru-paru dan keupayaan

kognitif di kalangan mereka.

KAEDAH:

Kajian hirisan lintang secara perbandingan telah dijalankan ke atas 795 pelajar
sekolah rendah yang dipilih secara rawak daripada 10 buah sekolah rendah kerajaan di Kota
Bharu, Kelantan. Kajian tersebut telah dijalankan pada bulan September 2003 sehingga
March 2004. Borang soal selidik yang mengandungi data sociodemografi, simptom
pernafasan dan bilangan ahli rumah yang merokok telah digunakan. ‘Peak expiratory flow
rate’ (PEFR), ketinggian dan berat badan pelajar telah diukur. Keupayaan kognitif pelajar

dinilai menggunakan ujian ‘Arithmetic’, ‘Digit Span Forward’, ‘Digit Span Backward’,

Xiv

dan ‘Coding’ daripada ‘Wechsler Intelligence Scale for Children’ (WISC-III). Analisa
adalah menggunakan SPSS versi 11 dan STATA.

KEPUTUSAN

Seramai 795 pelajar terlibat dalam kajian ini dan terbahagi kepada 48.6% lelaki dan

- 51.4% perempuan. Taburan mengikut kelas adalah: Kelas 4; 35.3%; Kelas 5; 29.9% dan

Kelas 6; 34.7%. 45% daripada mereka tingggal bersama seorang perokok, 9.2% tinggal
bersama 2 orang perokok, 1.1% tinggal bersama 3 orang perokok, dan 0.3% tinggal
bersama 4 orang perokok. 55.6% daripada pelajar tinggal bersama sekurang-kurangnya
seorang perokok. Perokok utama adalah bapa pelajar. Terdapat perkaitan yang signifikan di
antara perokok pasif dengan batuk waktu pagi (OR=1.67, 95% CI=1.18, 2.39), batuk waktu
malam (OR=1.59, 95% CI=1.10, 2. 30), batuk kebanyakan hari pada 3 bulan yang lepas
(OR= 1.76, 95% CI=1.16, 2.65), kahak waktu pagi (OR=1.57, 95% CI=1.14, 2. 17), kahak
siang hari ataupun malam (OR=1.49, 95% CI=1.08, 2.07), masalah hidung waktu pagi
(OR=1.38, 95% CI=1.03, 1.86), masalah hidung waktu malam (OR=1.40, 95% CI=1.03,
1.90), masalah kerongkong waktu pagi (OR=1.57, 95% CI= 1.05, 2.36), masalah
kerongkong waktu siang (OR=1.81, 95% CI=1.15, 2.85) masalah kerongkong waktu malam
(OR$1.78, 95% CI=1.14, 2.78) dan masalah dada berbunyi seperti siulan atau berpenyakit
asthma (OR=1.55, 95% CI=1.06, 2.26). Terdapat peningkatan nisbah odds dengan
bertambahnya bilangan perokok di rumah untuk simptom batuk waktu pagi, batuk
kebanyakan hari pada 3 bulan yang lepas, kahak waktu pagi, masalah kerongkong waktu
pagi, masalah kerongkong siang, masalah kerongkong waktu malam dan masalah dada
berbunyi atau berpenyakit asthrha. Nilai ‘PEFR’ adalah rendah di kalangan kanak-kanak
yang terdedah kepada asap rokok tetapi tidak bermakna secara statistik. Nilai ‘Digit Span
Forward’, ‘Digit Span Backward’ and ‘Coding’ juga rendah di kalangan kanak-kanak yang

terdedah kepada asap rokok tetapi tidak bermakna secara statistik.

KESIMPULAN:

Lebih separuh daripada pelajar sekolah rendah di Kota Bharu terdedah kepada asap
rokok secara pasif di rumah terutamanya daripada bapa yang merokok. Terdapat kaitan

yang siknifikan di antara pendedahan kepada asap rokok secara pasif di kalangan pelajar
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dengan masalah pernafasan. Tiada kaitan yang siknifikan di antara perokok pasif dengan
PEFR dan keupayaan kognitif. . Oleh sebab terdapat risiko masalah kesihatan yang tinggi
terhadap kanak-kanak yang terdedah kepada asap rokok, polisi kesihatan awam dap
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SECONDHAND SMOKE EXPOSURE AT HOME AND RESPIRATORY
SYMPTOMS AMONG PRIMARY SCHOOL CHILDREN IN KOTA BHARU,

KELANTAN. '

Sharina D', Zulkifli A", Nyi Nyi Naing’.

TDepartment of Community Medicine, School of Medical Sciences, USM, Kubang
Kerian, Kelantan. '

2Unit of Biostatistics and Research Methodology, School of Medical Sciences, USM,
Kubang Kerian, Kelantan.

ABSTRACT

In recent years, there has been concern that non-smokers may also be at risk from
secondhand smoke exposure, especially children. This study was done to determine the
prevalence of secondhand smoke exposure at home and the association between
secondhand smoke exposure and respiratory symptoms among primary schoolchildren in
Kota Bharu, Kelantan. This was a comparative cross-sectional study involving children,
aged 10-12 years. A structured questionnaire was used to obtain the information on
sociodemographic, respiratory symptoms and smokers in the house. A random sample of
10 from 95 primary schools in Kota Bharu was included. Six classes were randomly

selected from each school, two classes each from each school year of primary 4-6. A

total of 795 children completed the questionnaire during September 2003 till March
2004. 386 of children (48.6%) were boys and 409 children (51.4%) were girls. Most of
the children were Malay (99.9%). A total of 442 (55.6%) children lived with at least 1
smoker in the house mainly from the smoking fathers. Significantly increased odds ratios
due to secondhand smoke exposure were observed for most of the respiratory symptoms.
The odds ratios (95% confidence interval) were 1.67 (1.18, 2.39) for cough in the
morning, 1.59 (1.10, 2.30) for cough at night, 1.76 (1.16, 2.65) for cough most days for
the previous 3 months, 1.57 (1.14, 2.17) for phlegm in the morning, 1.49 (1.08, 2.07) for
phlegm during daytime or at night, 1.38 (1.03, 1.86) for nose problems in the morning,
1.40 (1.03, 1.90) for nose problems at night and 1.78 (1.14, 2.78) for throat problems at
night, 1.55 (1.06, 2.26) for ever wheeze or diagnosed asthma by doctor, 1.57 (1.05, 2.36)
for throat problems in the morning and 1.81 (1.15, 2.85) for throat problems during
daytime. The odds ratios increased with increasing number of smokers at home for cough
in the morning, cough most days for the previous 3 months, phlegm in the morning, ever
Wwheeze or diagnosed asthma by doctor, throat problems in the morning, throat problems
during daytime and throat problems at night. In view of the significant health risks posed
to children by secondhand smoke, public health policies are needed to protect this
Vulnerable population. The aim of such policies is to ensure the right of every child to
grow up in an environment free of tobacco smoke.
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INTRODUCTION

Secondhand smoke is derived from a mixture of side-stream smoke and
mainstream smoke. Side-stream smoke contains considerably higher concentrations of
many carcinogenic and toxic substances than the mainstream smoke (US EPA, 1992).
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secondhand smoke is also used to describe exposure of a fetus to tobacco combustion
products and/or their metabolites from an actively or passively smoking mother (Spitzer
et al., 1990). Given that more than a thousand million adults smoke worldwide, WHO
estimated that around 700 million, or almost half of the world’s children breathe air
polluted by tobacco smoke, particularly at home (WHO, 1997). When the exposure was
classified into numbers of household smokers, Lam et al. (1999) in Hong Kong found
that 32.9% of the children were living with one smoker, 8.6% with two smokers, 2.5%
with three smokers, 1.3% with 4 smokers and 2.1% with 5 or more smokers.

Respiratory diseases are a major health burden in children. An estimated 150,000-
300,000 case of lower respiratory tract infections in children younger than 18 months are
annually attributed to secondhand smoke (US EPA, 1992). In Malaysia, symptoms of
upper respiratory tract infections represented about 35% of medical problems among
adolescents who seek treatment from health clinics in certain districts (MOH, 2000).
Many studies have shown that secondhand smoke exposure- can cause respiratory ill
health in children. For example, Strachan & Cook (1997) found that in households where
both parents smoked, young children have a 72 % increased risk of respiratory illnesses.
Lam et al. (1999) found that in never smokers who were exposed to secondhand smoke,
there was an increased risk of throat problems, any cough, any phlegm, ever wheezing
and nose problems. The excess risks ranged from 15 to 46%. The odds ratios for the
symptoms increased with increasing number of smokers at home. The$e results suggested,
a ‘dose-response relationship’ and provided strong evidence that the association between
respiratory ill health and secondhand smoke exposure was likely to be causal. -

The objectives of the present study were to determine the prevalence of
secondhand smoke exposure at home among primary school children in Kota Bharu,
Kelantan and to determine the association between secondhand smoke exposure and
respiratory symptoms among them. '

Methods

A comparative cross-sectional study was conducted to determine the association
between secondhand smoke exposure at home and respiratory symptoms. Ten out of
ninety five government primary schools in Kota Bharu were selected by simple random
sampling. For each school, two classes were randomly selected from each primary four,
five and six. All children who were consented by parents or guardian and fulfilled the
inclusion criteria were included in the study. A questionnaire was used in this study
which consisted of 2 sections. The first section of the questionnaire was answered by the
children in the classroom with the guidance from the researcher. It required responses on
name, sex, race, class and school, respiratory symptoms and secondhand smoke exposure
of the children. Questions on respiratory symptoms were adapted and translated from the

Medical Research Council Respiratory Questionnaire 1986. Minor changes were made to
several questions in the questionnaire to suit the local sit'uation. The sgcgnd section of the
questionnaire was answered by parents or guardian. It requlred. responses on
sociodemographic, medical history of the children and household smoking status. Data
collection commenced in September 2003 and data collection was completed in March

2004.

Data analysis was done using Stata Intercooled 7.0 software. Children were
classified as exposed to secondhand smoke at home when at least one h0u§et}old mem?er
smoked (Lam ef al., 1999). Simple logistic regression and Multiple logistic regression
were used to determine the association between secondhand smoke exposure and
respiratory symptoms among schoolchildren and the confounde‘rs _selected were sex,
class, family history of asthma, parental educational status and family income.

Results . , .
A total of 795 children from ten selected government primary schools in Kota

Bharu were included in this study. A total of 386 of children (48.6%) were boys .and 409
children (51.4%) were girls. The distribution by class was: Primary 4; 35.3%; l?rlmary 55
29.9% and Primary 6; 34.7%. Most of the children were Malay (9.9‘.9%) with only 1
Indian child who was included in this study. There was no Chinese child. There wereﬁ358
(45%) children who lived with 1 smoker, 73 (9.2%) lived with 2 smokers, 9 (1.1%) l.wed
with 3 smokers and 2 (0.3%) lived with 4 smokers in the household. A total of 4:12
(55.6%) children lived with at least 1 smoker in the house. There were 389 (48.9%)
children having currently smoking fathers. None of the mothers smoked.

Table 1 shows the prevalence and risks of respiratory symptoms in exposed and
non-exposed children to secondhand smoke at home. .The most prevalent symptom
among the exposed group was nose problems in the morning (48.2%). The leaost prevalent
symptom among the same group was throat problems during daytime (1?.8 %). For ’.che
unexposed children, the most prevalent symptom was also nose problems in _the morning
(41.1%) and the least prevalent symptom was also throat. prf)blems durmg, daytlrpe
(9.1%). At multivariate level, 11 respiratory symptoms were 51gr}1ﬁcantly associated .w1th
secondhand smoke exposure. Only nose problems during daytime were not associated
with the exposure. The odds ratids (95% confidence interval) were 1.67 (1.18, 2.39) for
cough in the morning, 1.59 (1.10, 2.30) for cough at night, 1.76 (1..16, 2.65) fgr cough
most days for the previous 3 months, 1.57 (1.14, 2.17) for phlegm in the morning, 1.4.9
(1.08, 2.07) for phlegm during daytime or at night, 1.38 (1.03, 1.86) for nose problems in
the morning, 1.40 (1.03, 1.90) for nose problems at night and 1.78 (1.14, 2.78) for throat
problems at night, 1.55 (1.06, 2.26) for ever wheeze or diagnosed asthma by doctor, 1.57
(1.05, 2.36) for throat problems in the morning and 1.81 (1.15, 2.85) for throat problems
during daytime.




Table 1 Prevalence and risks of respiratory symptoms among exposed and unexposed

children to secondhand smoke

Symptoms

Yes
No
2. Cough night
Yes
No
3. Cough 3 months
Yes
No

4. Phlegm morning
Yes
No

5. Phlegm day or night
Yes
No

6.Ever wheeze or
diagnosed asthma

Yes

No

7. Nose problems
morning
Yes
No
8. Nose problems
daytime
Yes
No
9. Nose problems night
Yes
No
10. Throat problems
morning
Yes
No
11. Throat problems
daytime
Yes
No
12. Throat problems at
night
Yes
No

kS

Exposed

L No (%)

119 (26.9)
323 (73.1)

117 (26.5)
325 (73.5)

99 (22.4)
343 (77,6)

152 (34.4)
290 (65.6)

130 (29.4)

312 (70.6) .

93 (21.0)
349 (79.0)

213 (48.2)
229 (51.8)

168 (38.0)
274 (62.0)
182 (41.2)
260 (58.8)

80 (18.1)
362 (81.9)

70 (15.8)
372 (84.2)

75 (17.0)
367 (83.0)

Non exposed

o Nol%) .

66 (18.7)
287 (81.3)

66 (18.7)
287 (81.3)

46 (13.0)
307 (87.0)

85 (24.1)
268(75.9)

77 (21.8)
276 (78.2)

51 (14.4)
302 (85.6)

145 (41.1)
208 (58.9)

111 (31.4)
242 (68.6)
120 (34.0)
233 (66.0)

45 (12.7)
308 (87.3)

32 (9.1)
321 (90.0)

35(9.9)
318 (90.1)

Crude OR
1.60
(1.14,2.25)

1.56
(1.11, 2.20)

1.93
(1.32, 2.82)

1.65
(1.21,2.26) °

1.49
(1.08, 2.07)

1.58
(1.08, 2.95)

1.33 .
(1.00, 1.77)

1.34
(0.99, 1.80)
1.36

(1.02, 1.82)

1.51
(1.02, 2.25)

1.89
(1.21,2.94)

1.86
(1.21, 2.88)

PR

Adjusted OR

LIRCL

1.67
(1.18, 2.39)

1.59
(1.10,2.30)

1.76
(1.16 2.65)

1.57
(1.142.17)

-~

1.49
(1.08,2.07)

1.55
(1.06, 2.26)

1.38
(1.03, 1.86)

1.34
(0.99, 1.80)
1.40

(1.03, 1.90)

1.57
(1.05,2.36)

1.81
(1.15, 2.85)

1.78
(1.14, 2.78)

The associations between secondhand smoke exposure and the respiratory
symptoms were further compared according to number of household smokers (no
smoker, 1 smoker and two or more smokers). The odds ratios increased with increasing
number of smokers at home for cough in the morning, cough most days for the previous 3
months, phlegm in the morning, ever wheeze or diagnosed asthma by doctor, throat
problems in the morning, throat problems during daytime and throat problems at night.
No increased in odds ratio observed for cough at night, phlegm during daytime or at
night, nose problems at any time (table 2).

Table 2 Adjusted odds ratios (OR) for respiratory symptoms by number of smokers at
home

Symptoms 0 smoker 1 smoker > 2 smokers
OR (95% CI) OR (95% CI)
1. Cough, morning 1.00 1.51(1.06,2.17) 2.22(1.31, 3.76)
2. Cough, night 1.00 1.62 (1.11,2.36) 1.48 (0.80, 2.71)
3. Cough for 3 months 1.00 - 1.76 (1.15,2.70)  2.34 (1.18, 4.23)
4, Phlegm, morning 1.00 1.48 (1.06,2.07) 2.04(1.23,3.41)
5. Phlegm, day or night 1.00 1.49 (1.06,2.09) 1.52(0.90,2.58)
6. Ever wheeze or diagnosed 1.00 1.48 (0.99,2.20) 1.88(1.05, 3.36)
Asthma
7. Nose problem, morning 1.00 1.47 (1.08, 2.00) 1.02 (0.61, 1.71)
8. Nose problem, daytime 1.00 1.34 (0.98, 1.83 1.31(0.80, 2.17)
9. Nose problem, night 1.00 1.38 (1.02, 1.87) 1.23 (0.75, 2.01)

145 (0.95,2.22)  2.20 (1.18, 4.08)
1.74 (1.09,2.79)  2.11(1.08, 4.11)
1.71(1.07,2.71)  2.17 (1.10,4.27)

10. Throat problem, morning 1.00
11. Throat problem, daytime 1.00
12. Throat problem, night 1.00

Discussion

In this study the exposure was measured by questionnaire and Jennifer A. Seifert
et al. (2002) has proved that a questionnaire survey reflected the child’s exposure to
secondhand smoke and the survey was sensitive to varying levels of exposure. Assuming
that the smoking family members did smoke at home this study found that 55.6% of the
children were exposed to at least one smoker at home mainly from the father. None of the
children have a smoking mother. One advantage of not having mothers who smoked was
that the problem of determining whether the effects of secondhand smoke exposure were
intra or extra uterine can be avoided. However the use of paternal smoking as a proxy for
secondhand smoke exposure of children can be problematic, as fathers were generally
less likely to be the main caregiver these children. When categorized into number of
smoking household, 45% children lived with 1 smoker, 9.2% lived with 2 smokers, 1.1%
lived with 3 smokers and 0.3% lived with 4 smokers. The prevalence of secondhand
smoke exposure among children in this study was comparable to other studies in other
countries. For example, WHO estimated that almost half of the world’s children breathe
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air polluted by tobacco smoke, particularly at home. Lam ef al. (1999) in Hong Kong also
observed about 47% of the children exposed to secondhand smoke particularly at home.

Thic ghrdu faned o anmboer of gtatistieallv cionificant acenciations hetween
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associations were seen for cough in the morning (OR=1.67), cough at night (OR=1.59),
cough most days for the previous 3 months (OR=1.76), phlegm in the morning
(OR=1.57), phlegm during daytime or at night (OR=1.49), nose problems in the morning
(OR=1.38), nose problems at night (OR=1.40), throat problems at night (OR=1.78), ever
wheeze or diagnosed asthma by doctor (OR=1.55) throat problems in the morning
(OR=1.57) and throat problems during daytime (OR=1.81). No significant odds ratios
observed for nose problems during daytime. In this study, ever wheeze or diagnosed
asthma was combined because it was felt that ‘doctor diagnosed asthma’ alone was
inappropriate since a large number of Malaysian children with symptoms may not have
been diagnosed by a doctor giving rise to possible bias. It must be borne in mind that all
the symptoms studied were self reported by the children, and what was considered
‘usually’ may vary from one child to another. Nevertheless, the term was probably a
reasonably good measure because it expresses the child’s own feeling. A study by Burr ez
al. (1999) supported that symptoms of wheeze and cough were reported more frequently
by children than by parents answering on their behalf, presumably because the children
were aware of symptoms that occurred when they were not in their parents’ company.
Therefore, if he or she has the symptoms enough to be aware of it and considered it to be
frequent, it is clearly a health problem. Many studies which showed a positive association
between secondhand smoke exposure and respiratory symptoms also demonstrated a
dose-response relationship for example Lam ef al. (1999) showed that the adjusted otids
ratio increased with increasing number of smokers at home for throlt problems, cough,
phlegm and nose problems. This study also observed a dose response relationship for
cough in the morning, coughs most days for the previous 3 months, phlegm in the
morning, ever wheeze or diagnosed asthma by doctor, throat problems in the morning,
throat problems during daytime and throat problems at night.

\ s B U L
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This study provided evidence that secondhand smoke exposure can cause
respiratory ill health among primary school children in Kota Bharu. In view of that public
health policies aré needed to protect this vulnerable population. The aim of such policies
is to ensure the right of every child to grow up in an environment free of tobacco smoke.
Government has a responsibility to legislate and to enforce the legislation to control
exposure to secondhand smoke in public places. Legislation is of limited value in
reducing exposure in private homes. Educational strategies including education about the
risks to children from secondhand smoke exposure and steps to eliminate exposure are
likely to be more effective in these setting.

However our study also has several limitations which were beyond the control of

the author and scope of the study. The main limitation of the study was that the smoking
status of the children was not asked in the questionnaire. This is because it is a very

sensitive issue and the children may not give a valid answer to the question. The second
limitation was the cross-sectional design of the study. Because passive smoking and
respiratory symptoms were measured at the same time, the time sequence of the
associations observed could not be ascertained definitively. Other sources of indoor air
pollution such as cooking stoves and domestic insect repellents were not included and
this factor should be considered in the future.
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ABSTRACT

Introduction: Exposure to secondhand smoke has consistently been linked with adverse
health effects in children, in¢luding middle ear disease, various respiratory difficulties
fiecrea§ed lung function and sudden infant death syndrome. There was increasing but ’
inconsistent evidence that tobacco smoke exposure was also linked with intellectual
impairments and behavioral problems in children.

Obiectives‘: To determine the association between secondhand smoke exposure and peak
expiratory .ﬂow rate (PEFR) and. the association between secondhand smoke exposure
and cognitive performance among the primary school children in Kota Bharu Kelantan.

Methodology: In this cross sectional study, a random sample of ten out of ninety five
government primary schools in Kota Bharu was included. For each school, two classes
were ra}ﬁd.'omly selected from each primary four, five and six. A questionne;ire was used
to .ot‘)tam.mformation on sociodemography and smoking status of the household. A child
Mini Wright peak expiratory flow meter was used to measure the PEFR. Cognitive
performance was assessed by using four subtests of WISC II1. Data analysis was done

using SPSS version 11. Children were classified as exposed t
at least one household member smoked. posed to secondhand smoke when -

3

Result: A total of 795 children were included in this stud 9 i
exposed to secondhand smoke at home. Mean(SD) PEFR g)ragieig(siiig)d) 22113;:3
children were ?66.18(60.80) /min and 266.06(57.70) I/min respectively Mearlxa(SD)
scores for D'lgxt Span Forward, Digit Span Backward Coding and A'rithmetic in
unexposed children were 6.84(1.80), 4.27(1.68), 45.25(9.99) and 8.04(1.04) respectivel
Mean (SD) scores for exposed children were 6.73(1.77), 4.07(1.65), 45 11(11.03) anyd.
8:13(1 .00) respectively. After controlling for confounders analysis sho:)ved. no si ; nificant
difference of the mean PEFR between exposed and unexposed children (p=0.8 16% and no

significant difference of the mean cogniti
children (p = 0.730), gnitive test scores between exposed and unexposed

I()?onclusion: These data indicate no association between secondhand smoke exposure and
EFR or cognitive performance among primary school children in Kota Bharu Kelantan.

Introduction

Secondhand smoke is also called “environmental tobacco smoke” and secondhand
smoke exposure is frequently used interchangeably with “involuntary smoking” and
“passive smoking” (NCI, 1999). Secondhand smoke is derived from a mixture of side-
stream smoke and mainstream smoke. Side-stream smoke contains considerably higher
concentrations of many carcinogenic and toxic substances than the mainstream smoke
(US EPA, 1992). Nearly 85 % of smoke in a room results from side-stream smoke.
Secondhand smoke is a major source of indoor air pollution, contributing to a noxious
environment, eye irritation and unpleasant odour (Fielding & Phenow, 1988). .

Almost half of the world’s children breathe air polluted by tobacco smoke,
particularly at home (WHO, 1997). Children’s exposure is involuntary, arising from
smoking, mainly by adults, in the places where children live, work and play (WHO,
1999). The Centers for Disease Control and Prevention (CDC) reported prevalence of
children’s secondhand smoke exposure in the home ranging from 11.7% to 34.2% by
state, based upon numbers of homes with an adult smoker where smoking was reportedly
allowed in some or all areas (CDC, 1997).

Exposure to environmental tobacco smoke. has consistently been linked with
adverse health effects in children, including middle ear disease (Cook & Strachan 1999),
asthma exacerbations and reduced lung function (Chilmonczyk et ol .1993; Mattinez et al.
1992), various respiratory difficulties (Cook & Strachan 1999). Lung function, as
indicated by the FEV; and FVC was significantly decreased by 8.1% and 5.6%,
respectively, in children with high levels of smoke exposure compared with those
children with low levels of exposure (Mannino et al., 2002). Chilmonczyk et al. (1993)
reported that pulmonary function was impaired and acute exacerbation of asthma
increased as secondhand smoke exposure increased. A meta-analysis of 21 studies found
a reduction in forced expiratory volume in 1 second of 1.4%, mid-expiratory flow rate of
5 % and end-expiratory flow rates of 4.3% in children exposed to secondhand smoke
(Cook & Strachan, 1998). '

There is increasing but inconsistent evidence that tobacco smoke exposure is also
linked with intellectual impairments and behavioral problems in children. Associations
with cognitive and achievement problems such as early grade retention (Byrd &
Weitzman 1994), reduced vocabulary and reasoning abilities (Eskenazi & Bergmann
1995), and cognitive and intellectual deficits among children (Bauman et al. 1991) have
also been reported. Still, questions about the role of secondhand smoke exposure remain
(Eskenazi & Castorina 1999).

The objectives of this study were to determine the association between secondhand
smoke exposure and peak expiratory flow rate (PEFR) and to determine the association
between secondhand smoke exposure and cognitive performance among the primary
school children in Kota Bharu Kelantan.
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(PEFR) and cognitive tests scores of primary schoolchildren in Kota Bharu Kelantan. Ten
out of ninety five government primary schools in Kota Bharu were selected by simple
random sampling. For each school, two classes were randomly selected from each
primary four, five and six. All children who were consented by parents or guardian and
fulfilled the inclusion criteria were included in the study. The children were excluded
from the study if they were identified by their teacher to be a slow learner or they were
absent from school on the day of survey or they have any medical illness except asthma.
This was a part of study to ‘determine the association between secondhand smoke
exposure and respiratory symptoms among primary school children in Kota Bharu. The
required sample size was calculated based on this objective which has dichotomous
dependent outcome, detectable odds ratio of 2.0 with 80% power and 95% confidence

interval. The calculated sample size was 783 (considering 10% non response rate and
design effect 0f 2.0). '

*
-

Demography, socioeconomic background and household smoking status
of the children were obtained from the questionnaire. Standing height was measured in
centimeters in stockinged feet and weight was measured fully clothed with the pockets
empty (Azizi & Henry, 1991). A child Mini Wright peak expiratory flow meter was used
to measure the PEFR. It was measured with the child standing and the measurement
taken was the best of three attempts of forceful expiration. Cognitjve performance was
assessed by using four subtests of Wechsler Intefligence Scale for Children (WISC-IIB.
The subtests used in this study were Arithmetic which measured mathematical
knowledge, mental computations and concentrations. Coding subtest measured motor
coordination, speed of mental operation and short term memory. Digit Span Forward and
Digit Span Backward subtests measured attention span and short-term memory. These
subtests measured a factor called freedom from distractibility (Kamphaus, 1993).
Hadidjaja et al. (1998) used the similar subtests to study the effect of intervention
methods on cognitive function of primary school children infected with Ascaris

Lumbricoides in* Indonesia. The WISC-III subtests were performed on each of the
children.

Data analysis was done using SPSS version 11. Children were classified as
exposed to secondhand smoke at home when at least one household member smoked
(Lam et al., 1999). To determine the association between secondhand smoke exposure at
home and peak expiratory flow rate (PEFR), independent t- test was used to determine
whether there was significant difference between exposed and non exposed children. A
univariate analysis of covariance (ANCOVA) was done to determine any significant
difference of the PEFR in exposed and non exposed children while controlling for other
confounders in the model. The fixed factor or main effect was secondhand smoke

L

were height and weight.

ation between secondhand smoke equsgresand cFogmtl\:je
i the scores obtained for Digit Span rorward,
e, the dependent variables were . :
pqrforfsna;rf Backwar% Coding, and Arithmetic. Independent t test was used t.o co(?asva;ili
Dlg}llt sc%res of subtests between exposed and unexposed children then co?tlgzzaﬁonal
fr?ﬁltivariate analysis of variance (MANOVA). Sex, year of study, parental e
status and family income were the confounding factors.

To determine the associ

Results

i t primary schools in Kota
| of 795 children from ten selected governmen
Bharu vﬁert: ti?lclided in this study. A total of 386 of children (48.6%2 v;/eszrgo})f)){)sr i?;l:riosg-
i i istribution by class was: Primary 4; 35.570; t ;
children (51.4%) were girls. The distri ' it onby 1
i ; f the children were Malay (99.9%

29.9% and Primary 6; 34.7%. Most o / D e are 358
i i i in this study. There was no Chinese child. .
Indian child who was included in this stu e was no Chinese cld. 0t e tived
i ived with 1 smoker, 73 (9.2%) lived with 2 s , .

US) e s i i kers in the household. A total of 442

i kers and 2 (0.3%) lived with 4 smokers .
gI;hG;)S?&lc?;Zn lived with at least 1 smoker in the house and considered as exposed

children.
Table 1 shows comparison of mean and standard deviation of PEFR, height and

ildren to the secondhand smoke at home.
ioht among exposed and non exposed chi :
\"I)\‘Il?::%et\:zlzrars1 ng sigpniﬁcant difference in PEFR between the exposed and non-exposed

children.

Table 1 — Differences of the PEFR and covariates between exposed and non-exposed
children to secondhand smoke at home

# p value

i Non exposed Exposed

Verables Mean (SD) Mean (SD)

1. Height 136.24 (7.74) 137.25 (7.54) 0.017
2. Weight 35.44 (5.91) 36.59 (6.00) 0.006
3. PEFR 266.18 (60.80) 266.06 (57.70) 0.978
# Independent t-test
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Table 2 shows a univariate analysis of covariance (ANCOVA) used to examine
the difference in PEFR between exposed and unexposed group while potential
confounders were controlied. At alpha 0.05, the overall multivariate analysis shows no
significant difference of the PEFR between exposed and unexposed children (p=0.816)

LGUIC ity OF 612 OVCLali b el D026 0l b vapaalilig b s
Variables F statistic (df) - p value
Secondhand smoke exposure 0.054 (1) 0.816
Sex _ 111.52 (1) <0.001
Family history of asthma 10.48 (1) 0.001
Height | 27.35(1) * <0.001
Weight 1.57 (1) 0.\210
# ANCOVA test ‘

Table 3 shows the difference of mean cognitive test scores between exposed and
non exposed children. The mean score for Digit Span Forward, Digit Span Backward and
Coding were higher among unexposed children. However the mean score for Arithmetic

was higher among exposed children. At alpha 0.05, there was no significant difference in
all cognitive tests scores between the groups. *

Table 3 Differences in mean cognitive test scores between exposed and unexpoged
children

Variables Non exposed Exposed #p value
s Mean (SD) Mean (SD)

1. Digit Span Forward 6.84 (1.80) 6.73  (1.77) 0.364

2. Digit Span Backward 427 (1.68) 4.07  (1.65) 0.089

3. Coding 45.25 (9.99) 45.11V (11.03) 0.858

4. Arithmetic 8.04 (1.04) 8.13  (1.00) 0.197

# Independent t-test

Table 4 Summary of the overall multivariate analysis in explaining the cognitive tests

scores

Variables F statistic p value
Secondhand smoké exposure 0.49 0.739

Sex _ 16.34 <0.001
Year of study 163.47 <0.001
Maternal educational status 1.76 0.049
Paternal educational status 1.90 0.031
Family income group 3.21 0.001

# MANOVA test

Table 4 shows the multivariate analysis of variance (MANOVA) used to examine
the difference of mean cognitive tests scores between expos§d and non exposed group. At
alpha 0.05, the overall multivariate analysis shows no s¥gmﬁcant difference of the mean
cognitive test scores between exposed and unexposed children (p = 0.739).

Discussion

This study showed that 55.6% of the primary schqol children in Kota Bharu
exposed to secondhand smoke at home especially from smoking father. Hoyvever the uge
of paternal smoking as a proxy for secondhand smoke exposure of chl}dren can be
problematic, as fathers were generally less likely to be the main caregiver qf thege
children. The prevalence of secondhand smoke exposure among children in this stuhy
was comparable to other studies in other countries. For example, WHO estlrf\ated that
almost half of the world’s children breathe air polluted by tobacco smoke, particularly at
home. A study by Pirkle et al. (1996), in order to estimate.the gxtent of exposure to
secondhand smoke in the US population on the basis of questionnaire data and ofﬁserum
cotinine measurement showed that 43% of US children were exposed to smcgkmg by
household members. Lam ez al. (1999) in Hong Kong also observed about 47% of the
children exposed to secondhand smoke particularly at home. A study on 8-10 year of age
Croatia children gave the higher prevalence of children who exposed to at least one




[

smoking parents i.e. 64% (Gomzi, 1999). It is suggested that many children are exposed
to secondhand smoke because of parental smoking because in most countries, particularly
in those where people were generally not aware of tobacco smoke’s harmful effects on

children’s health, parental smoking status will reflect children’s exposure, as smoking
rarente were pnlikelv to minimize their children’s exnaaire hv pat smaline in their

.......

I G TR A
i e (AR AR SV AP

In this study, peak expiratory flow rate measurement was used as an estimation of
the lung function. The result showed that exposed children have slightly lower PEFR but
the difference was not statistically significant. The lack of association observed in this
study may be due to the selection of PEFR as a measurement for pulmonary function may
not be adequately sensitive to small changes in mild disease states. But in some studies
PEFR measurement showed some variation between exposed and unexposed children.
For example, a study of %0 children aged 10-11 years in Italy reported lower average
levels but greater variability in peak expiratory flow rate in the 20 children exposed to
secondhand smoke (Casale et al., 1992). The sample excluded asthmatics and those with
acute respiratory problems. Frischer ef al. (1993) measured PEFR daily over five days in
991 subjects in Germany, they found greater variability among children whose mother
smoked but no difference in the level of PEFR between exposed children and those not
exposed to maternal smoking. Variability in PEFR was also observed i asthmatic
patients. For example, Schwartz ef al. (2000) did a prospective study for 3 months on
asthmatic subjects aged between 7 to 12 years, by measuring their PEFR rate every
morning and evening and keeping daily diary of respiratory symptoms. The result
showed that exposure to secondhand smoke was associated with a PEFR reduction of 42
L/min in morning and 41 L/min in evening among asthmatic children.

Many studies suggest that pulmonary function decrement in School-aged childrep
is a result of combined early life (including in utero) and current exposures to maternal
smoking (Wang et al., 1994). Postnatal secondhand smoke exposure only has also been

associated with small declines in pulmonary function however the mechanism of damage
has not been identified (Wang et al., 1994).

Experimental and human studies have linked secondhand smoke exposure with
decreased performance in tests of reasoning ability and language development (Bauman
et al.1991; Eskenazi and Bergmann 1995), tests of intelligence (Johnson, ef al. 1999), and
an increased risk for grade retention (Byrd & Weitzman 1994). These findings suggested

that secondhand smoke exposure may be causally associated with impairments in -

cognitive skills. Reading ability was especially sensitive to this exposure. On the other
hand, this study failed to observe the association between secondhand smoke exposure
and cognitive performance in terms of mathematical knowledge, mental computations
and concentrations, short-term memory, motor coordination and speed of mental
operation as measured by the subtests. Yolton et al. (2004) utilized serum cotinine, a
biomarker of secondhand smoke exposure, to examine the relationship between the
exposure and cognitive abilities and found that there was a significant inverse
relationship between serum cotinine and scores on reading, math, and block design, but
not digit span. In a longitudinal study by Fried et al. (1997), a significant negative dose-

response relationship with prenatal secondhand smoke exposure and specific read;x“%l
funpctions was repdrted but no relationship between prenatal tobacco.smoke exposure

math skills (Fried et al., 1998).

The mechanisms by which secondhand smoke exert its effjec'ts on cogr'n‘?\(/?e
function are not known. Research into the effects of nicotine and cotining (fé\udesw »i
(;labell 1999) on neurite length suggest that exposure to thesefsubstan_ccles during prc;r;?et?n

, i he survival and growth of essential nervous s
development, may impact both t | : System

More research is needed to explore
mponents even at very low levels of exposure. i e¢
:r(l)ecﬁanism by which postnatal secondhand smoke affects f:ogmtwe ability and whtether
this was similar or different mechanism from the effects during prenatal development.

These exposure data were obtained by parental report and mayl(riets)ult in 31‘1/ e
underestimate of the intensity of second}}and srr'xo.ke exposure. ‘It Wou1d t ekan acount (;gf
if the study assessed exposure by measuring cqtmme levels. Thls would ta 1ed2: oun
changes in exposure to secondhand smqke thch oceurs as chllfiren grow o derand
spend less time with their parents resulting in a reduction in their exp?sttllre. vever
measuring the cotinine will be very costly because of le_trge n}lmber oft eﬂsar?;:1 > .
Jennifer A. Seifert et al. (2002) has proved that a questionnaire survey retiecte e o
child’s exposure to secondhand smoke and the survey was sensitive to erllrymg e:er S
exposure. Regarding the lung function test, the used of Pgak explra;ory ! c;w tn;ma“
assess the lung function of the children may not be sensitive enough to tﬁ c—ic mal
changes. Spirometry would be better but it was an effort depend';nt test that req ol
careful instruction and cooperation of the test subjects qu studymg the prlm:zlirydst
children will encounter this problem. Furtherrr.lor.e, additional studies are nee de 0 o
validate our findings with regards to the association of secondhand smoke and cogn

performance especially in Malaysia.

Conclusion

From this study it was concluded that there was no association between _
secondhand smoke exposure and lung function or cognitive petformance of the primary
school in Kelantan and further studies are needed in this area.
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CHAPTER1

INTRODUCTION AND LITERATURE REVIEW

1.1 Tobacco smoke

Tobacco smoke contains over 4500 chemicals in the form of particles and
gases. The particulate phase includes tar (itself composed of many chemicals),
nicoting, benzene and benzo(a)pyrene. The gas phase includes carbon monoxide,
ammonia, diméthylnitrosamine, formaldehyde, hydrogen cyanide and acrolein.
Some of these have marked irritant properties and some 60 are known or
sUspected carcinogens (US Environmental Protection Agency, 1992). The
Environmental Protection Agency USA classified secondhand smoke as a class A

(known human) carcinogen along with asbestos, arsenic, benzene and radon gas

(US Environmental Protection Agency, 1992).

1.2 What is secondhand smoke

Secondhand smoke js also called “environmental tobacco smoke” and
secondhand smoke exposure is frequently used interchangeably with “involuntary
smoking” and “passive smoking” (National Cancer Institute, 1999). Secondhand
smoke is derived from a mixture of side-stream smoke and mainstream smoke.
Mainstream smoke is tobacco smoke generated during puff-drawing in the burning
cone of a tobacco product, which is inhaled directly by the smoker before it is

released into the surrounding air (Spitzer et al., 1990). Side-stream smoke is




defined as a combination of: smoke emitted into the air during burning of a tobacco
product between puffs; smoke escaping into the surrounding air during puffs; and
emnke comnonents that diffuce thronah cinarette paner (Snitzer ef al 19903,.3"
Mainstream smoke and side-stream smoke are qualitatively similar in chemical ‘
composition, but due to differences in the burning conditions, the quantities of i
constituents are different. The cigarette burns at a higher temperature during

inhalation, leading to more complete combustion in mainstream smoke. Thus, side- |

L)

stream smoke contains considerably higher concentrations of many carcinogenic |
and toxic substances thanthe mainstream smoke (US Environmental Protectio'n |
Agency, 1992)',A filtered cigarette can produce substantially r;duced mainstream ]
smoke emissions comﬁared to filter-less cigarettes, ‘while the siae-stream smoke

emissions show ﬁtﬂe variability between the two types (Ué Environmental :

Protection Agency, 1992).

¥
»

Secondhand smoke is a major source of indoor air pollution, contributing to a ?

noxious environment, eye irritation and unpleasant odour. Nearly 85 % of smoke in |

a room results from side-stream smoke (Fielding & Phenow, 1988). Cigarette

smoking is the most important factor determining the level of suspended particulate

matter and respirable sulfates and particles in indoor air. Concentrations of '

(espirable suspended particulate matter (particulates of < 2.5 um) can be 2-3 times

higher in homes with smokers than in homes with no smokers (American Academy '

of Pediatrics, 1997).

1.3 Smoking prevalence

Globally, in 1995, about 1.1 billion or 29% of the population éged 15 years and
above smoked daily (World Bank, 1999). The WHO estimated that 47% of men
and 12% of women smoke. Low-income and middle-income countries, whose
populations account for four-fifth of the global adult population, accounted for 82%
of the world’s smokers. Cigarette smoking has risen over the past two decades in
these countries in contrast to declines in overall consumption in high-income
c_ountries. East Asia and the Pacific, which include China, accounted for 36% of all
smokers, but only 32% of the population aged 15 years and over. Overall, smoking
prevalence was highest in Europe and Central Asia at 40% and lowest in Sub —
Saharan Africa at 18%. Though fewer women than men are smokers, an
increasing number of young women are taking up smoking (World Health
Organization, 1997). Partly because of growth in the adult population, and partly
because of increased consumption, the total numbers of smokers is expected to

reach about 1.6 billion by 2025 (World Bank, 1999).

In Malaysia, as it is in most developing countries, incidence of smoking is on
the rise. Based on the Second National Health and Morbidity Survey 1996, the
national smoking prevalence among adults aged 18 years and above was 24.8%.
The prevalence was significantly higher among males at 49.2% compared to
females, which was only 3.5%. The prevalence of smoking among adolescents
aged 12 to 18 years was 16.7%:; it was significantly higher in a male that was

30.7% than in females which was 4.8% (Ministry of Health, 1998). In 2000, there
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were 4.6 million smokers in Malaysia smoking a total of 23.7 billion cigarettes%

(Nazmi, 2004). A study done in 2002 showed that there were more than 5 millioni

rhranic emakerg jn thie cnuntry jnunlving 80% men anad more than 19 ve

10% male adolescents, 8% women and 2% female adolescent (Sharifah Salwa

2004).

1.4 Secondhand smoke exposure among children

The vast majority of c'hildren exposed to secondhand, smoke do not choose to |
be exposed Children’s exposure is involuntary, arising from smoking, mainly by ‘
adults, in the places where children live, work and play (World Health Orgamzatton :
1999). Given that more than a thousand mlllion adults smoke worldwide, WHO
estlmated that around 700 million, or almost half of the world’s children breathe air :»

po!luted by tobacco smoke, particularly at home (Wor!d Health Organization, :

| ]

1997). The Centers for Disease Control and Prevention (CDC) reported prevalence

Fl

of children’s secondhand smoke exposure in the home ranging from 11.7% to
34.2% by state, based upon numbers of homes with an adult smoker where
smoking was reportedly allowed in some or all areas (Centers for Disease Control,
1997). Accordmg to the Third National Health and Nutrition Examination Survey
(NHANES 1), between 1988 and 1991, 43% of children aged 2 months to 11 years

live in homes with at least one smoker (Pirkle et al., 1996).

Burchfiel ef al. (1986) estimated the prevalence of passive exposure to

elgarette smoke - using two-parent households where both parents were

interviewed. The result showed that a total of 61.7% of all subjects 0-19 years of
age had at least one currently smoking parent; 31.5% had both parents who
currently smoked. Another study by Lam ef al. (1999) in Hong Kong found that
32.9% of the children were living with one smoker, 8.6% with two smokers, 2.5%
with three smokers, 1.3% with 4 smokers and 2.1% with 5 or more smokers. Based
on the assumption that the smoking family members also smoked at home, the
authors estimated about 47% children were exposed to secondhand smoke. A
study by Cook et al. (1994) in examining the importance of parental smoking on
passive exposure to tobaceo smoke in children and the social and geographical
patterns of exposure found that 53% of children were exposed to secondhand

smoke from at least one smoker.

In Hong Kong, the most important place of secondhand smoke exposure is
the home while the main source of secondhand smoke were fathers and
grandparents, followed by mothers, other relatives and brothers (Lam et al., 1999).
Havihg a father as the only parental smoker was far more common than having a
mother as the only parental smoker (Burchfiel et al., 1986). The number of
additional household members who smoked also contributes to the exposure. The
intensity of exposure may be modified further by demographic and socioeconomic

factors such as household crowding, level of education and income (Cook et al.,

1994).

Smoking by the mother was consistently associated with higher secondhand

smoke exposure to children than paternal smoking. This reflects the longer amount

5




of time the child spends with the mother (Cook et al., 1994). Secondhand smoke —

exposure tends to decrease as the child groWs‘ older. This may be due to the

incraasing ahility of the child to avoid beina around the mother or others when they |

are smoking (lrvine ef al., 1997).

Although in-house exposure remains a primary source of secondhand smoke |
exposure for children, out of home exposures should not be forgotten. Recurrent |

secondhand smoke exposure outside the home may occur at the homes of |

relatives, for example grandparents (Hopper & Craig, 2000).0r by a childcare

provider in a residential daycare (Holberg et al., 1993). The younger children spend

60-80% of their time indoors on an average séhool day and may be heavily '
exposed to indoor poliutants especially secondhand smoke (Gomzi, 1999). The |

large number of exposed children, coupled with evidence that secondhapd smoke

causes iliness in children, constitutes a substantial public health threat. .

-

1.5Measurement of exposure

Exposurg to secondhand smoke is defined as the exposure of a person to
tobacco combustion products from smoking by others (US Departmental of Health
and Human Services, 1984). Exposure to secondhand smoke is aléo used to

describe exposure of a fetus to tobacco combustion products and/or their

metabolites from an actively or passively smoking mother (Spitzer et al., 1990). A

major difficulty in studying the ill-health effects of secondhand smoke has been

assessing exposure, since this may occur in multiple settings with highly variable '

concentrations and exposure profiles may very considerably during different age
period. Appropriate exposure assessment is also needed for inferring causality and

for risk assessment (Jaakkola & Jaakkola, 1997).

Children’s involuntary exposure to secondhand smoke can be measured in
several ways: air sampling, uses’of biomarkers, and application of a questionnaire.
Air sampling involves measuring concentrations of such markers as respirable
suspended particulates o.r nicotine in the air. Biomarkers involve measuring
concentrations of smoke components in biological materials, most commonly in
saliva or urine (US Envfronmental Prote'ction Agency, 1992). Both cotinine
méasurement and air sampling are limited to describing current exposuré
(Jaakkola & Jaakkola, 1997). Biomarkers may also be valuable to validate
guestionnaire responses. Several potential biomarkers of secondhand smoke havé
been explored, including carboxyhaemoglobin, thiocyanate, nicotine and cotinine,
DNA adducts, and protein adducts. Thiocyanate concentrations in body fluids,
carbon monoxide in expired air, and carboxyhaemoglobin are not specific and
sensitive enough for secondhand smoke although they have been useful in

distinguishing active smoking from nonsmoking (Leaderer et al., 1993).

Nicotine and its metabolite cotinine, measured in plasma, urine, or saliva are
the most widely used biomarkers of secondhand smoke but there are also several
problems related to their use. Urine cotinine levels have been suggested as the
gold standard for secondhand smoke exposure measurement, currently one of the

most widely used biomarker but it is affected by inter-individual variability in
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cotinine excretion levels for similar exposures and a relatively short half-life of 20 |

hours (Al-Delaimy et al., 2002). Cotinine in saliva is subject to similar -

disadvantanae jn addition to the artificiallv hioh estimates of cotininé in saliva
compared with serum levels because of the ability of the salivary glands to
concentrate this metabolite (Sepkovicr & Haley, 1995). Among children, salivary
and urinary cotinine levels have been shown to be rise with the number of smoking
parents in the homg (Marbury ef al., 1993) and in infants, urinary cotinine levels

increased with the number of cigarettes smoked by the mother during the previous

24 hours (Greenberg et al., 1984).

~
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Hair nicotine content is a new biomarker with some advantages over the

previous ones (Jaakkola & Jaakkola, 1997). In a study by Al-Delaimy et al. (2002)

to compare the urine cotinine and hair cotinine using questionnaire as the standard - {
)

they found that hair cotinine method was more precisé than the ELISA urine

c_otinine method for the same individuals. -

Questionnaires and interviews are the most commonly used exposure
assessment method in studies of health effects of secondhand smoke exposure.
They are the least expensive method to obtain information on secondhand smoke
exposure and are, thus, suitable for studies with large sample sizes (Jaakkola &
Jaakkola, 1997). On the other hand, there are élso many‘ concerns about
questionnaire assessment, including lack of a gold standard with which to validate
questionnaires, lack of commonly accepted standardized questionnaires, possibility

of misclassification of exposure for several reasons (US Environmental Protection

D T T

s

Agency, 1992), and possibility of deceptive underreporting of exposure in children

by smoking parents (Willers et al., 2000).

Different strategies have been used in an attempt to validate questionnaires for
secondhand smoke exposrure assessment, but as mentioned abbve, there is no
gold standard. Jennifer A. Seifert et al. (2002) evaluated the validity of a five-
question survey administered to .parents to assess their child's exposure to
secondhand smoke. Urinary cotinine was used as the measurement of exposure to
secondhand smoke for comparison with the questionnaire data. Using a cut-point
of 30 ng/mg of coﬁnine to differentiate unexposed and exposed to secondhand
smoke, they found 80% agreement with their survey. A Spearman’s ranked
correlation coefficient of 0.62 indicated a direct relationship between cotinine and
secondhand smoke exposure intensity score. They concluded that the 5-qu¢stion
survey reflected the child’s exposure to secondhand smoke and that the survey

was sensitive to varying levels of exposure.

In a study by O’Connor ¢f al. (1995), three methods to measure secondhand
smoke exposure were compared in 415 pregnant women: personal monitoring of
air nicotine, urine cotinine and questionnaire. Women reporting secondhand smoke
exposure héd significantly higher levels of éir nicotine cbmpared with women
reporting no exposure, whereas urine cotinine did not differ between these groups.
Agreement was deemed fair (kappa=0.29) between self-re_ported exposure and
personal monitoring of air nicotine, but poor between. urine cotinine and both self-

report (kappa=0.08) and air monitoring (kappa=0.10). |




1.6 Health effects of exposure to secondhand smoke

Tobacco smoking has long been recognized as a major cause of death and !
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States. Tobacco use is known to cause lung cancer in humans, and is a major risk
factor for heart disease. In recent years, there has been concern that non-smokers

may also be at risk for some of these health effects resulting from secondhand |

smoke exposure (?S Environmental Protection Agency, 1993). Exposure to
secondhand smoke has been associated with acute and chronic health effects

among non-smokers (Jaakkola & Jaakkola, 1997).

Among the harmful effects of secondhand smoke exposure are respiratory

conditions in children, which have been investigated in many studies. Children

exposed to secondhand smoke have higher rates of lower respiratory illness such -

as bronchitis and pneumonia during their first year of lifer In children of all ages,
secondhand smoke exposure has been found to be associated with increased
respiratory symptoms such as wheeze and cough (Somerville et al., 1988).
Secondhand smoke is usually associated with increased prevalence of fluids in the
middle ear, ypper respiratory tract irritation, and reduced lung function. It is also
associated with incre_ased severity of asthma in children: the ésthma of an
estimated 200,000-1000,000 children in the US is worsened by secondhand
smoke. Secondhand smoke is a risk factor for new cases of asthma for children in
whom the condi.tion was not previously diagnosed (Murphy, 2004). Sudden infant

de : .
ath syndrome, behavioral problems, neurocognitive decrements, and increased

10

rates of adolescent smoking also are associated with secondhand smoke

exposures (World Health Organization, 1999).

1.6.1 Secondhand smoke exposure and respiratory symptoms

Respiratory diseases are a major health burden in children. An estimated
150,000-300,000 case of lower respiratory tract infections in children younger than
18 months are annually attributed to secondhand smoke (US Environmental
Protection Agency, 1992). In 1995-1996, diseases of‘ the respiratory tract
contributed 7 of the top 15 reasons for visits to physician offices among children
below 15 years of age in the United States (Gergen, 2001). In Malaysia, symptoms
of upper respiratory tract infections represented about 35% of medical problems
among adolescents who seek treatment from health clinics in certain districts
(Ministry Of Health, 2000a). However, no study of acute respiratory infections

attributed to smoking has been carried out in Malaysia.

A number of factors have been identified as risks for respiratory disease.
Among the risk factors for recurrent upper respiratory tract infections are allergy,
hypertrophy and inflammation of adenoid and tonsils, socio-economic and
environmental conditions and secondhand smoke (Gryezyska et al, 1999).
Prominent among these factors is secondhand smoke (Gergen, 2001). One study
found that in households where both parents smoked, young children have a 72 %

increased risk of respiratory illnesses (Strachan & Cook, 1997).

11
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Direct exposure to secondhand smoke affects the physiology of the |

respiratory tract, with symptoms of disease depending on which specific |
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physiologic response to secondhand smoke is generally the same as that of the
smoker but with a diminished effect. Such changes include increased mucus
production (up to 7-fold); decreased cilliary movement, beat frequency, and
transport; increased white blood cell production and movement to the airway
lumen; and increased mucosal permeability to allergens; associated with increased
total and specific immunoglb’bulin E levels and increased Ir;lood £gosinophils counts
(Murphy, 2004). It hafs been suggested also that parental smoking might be
associated with respiratory i'nfections in children beca‘use the par;nts themselves

are more likely to bring home a respiratory infection (DiFranza et al., 2004). When

the members of household smoke a lot and ventilation is poor, secondhand smoke =

can heavily affect respiratory system of children (Forastiere et al., 1992, Gook &

Strachan, 1997).

Gomzi (1999) found 64% of the 223 interviewed children Were exposed to
parental tobacco smoke and the prevalence of respiratory iliness was 24%. Current
parental cigarette smoking was associated with 38% increased risk of respiratory
illness in children in the past six-month period. Lam et al. (1999) found that in
never smokers who were exposed to secondhand smoke, there was an increased
risk of throat problems, any cough, any phlegm, ever wheezing and nose
problems. The excess risks ranged from 15 to 46-%. The odds ratios for the

symptoms increased with increasing number of smokers at home. These results

12

suggested a ‘dose—responsé relationship’ and provided strong evidence that the

association between respiratory ill health and secondhand smoke exposure was

likely to be causal. The same study also examined the effect of exposure from
specific smoking family members and it showed that the odds ratios were the
highest for exposure to smoking from grandparents, followed by siblings and then

father. These results probably were due to the closer contacts of the children with

their grandparehts.

The relationship of secondhand smoke to respiratory conditions and
pulmonary function was assessed using a cross-sectional design in the defined
population of Tecumseh, Michigan. Secondhand smoke exposure was associated
with an elevated prevalence of phlegm, ’wheeze, asthma, and chest colds among
males and wheeze, bronchitis and chest colds among females. Offspring were
shown to be 1.5 to 2.0 times more likely to have a respiratory condition if both their

parents currently smoked than if both parents never smoked (Burchfiel et al.,

1986).

Charlton (1984) did a study to see the association between cough and
parental smoking. The result showed that 35% of boys below 11 years who had
never smoked and whose parents did smoke reported ‘frequent cough’; with one
parent smoking, this increased to 42%, and when both parents smoked the
proportion was 48%. Girls below 11 years showed the same pattern. The same
study suggested that maternal smoking had more influence on children’s cough

than paternal smoking. Cook & Strachan (1999) showed a very consistent picture
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with odds ratios for respiratory illnesses and symptoms of between 1.2 and 1.6 for |

either parent smoking.

The Respiratory Health Study in Hong Kong showed that secondhand |
smoke exposure was strongly associated with cough, phlegm and wheezing in |

primary school children aged 8 - 12 years. The risk was independent of anoi higher |

than that due to air ‘poilution, and increased \ivith increasing numbers of smoker

L)

categories at home. When. :the presence of individual smoking family members was

taken into account, exposure to smoking by fathers, siblings and others was

~

associated with any cough or sore throat or any phlegm (Peters et al., 1996)

kY
-

In 1998, a study on grade 1-3 students, i*nostiy aged 8-12 years showed a

significant trend found for the prevalence in eight items such as sore throat cough i

L3

in the morning, cough in the evening, doctor consuitation for cough, phlegm in the
®

morning, phlegm day or night, phlegm for 3 months and wheezing in the past 3

months with increasing numbers in the household of the children who had never i

smoked (Lam ef al., 1998). There was a dose response relationship between thé
number of categories of smokers in the home and respiratory symptoms with the
strongest effect on cough or sore throat and phlegm. Exposed children were

especially more likely to remain symptomatic than were unexposed (Dijkstra et al

1990).

Gryezyska et al. (1999) did a study among Polish preschool and school

children in order to evaluate the factors playing a role in recurrent upper respiratory
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tract infections and otitis media in children. Histopathological evaluation of adenoid

tissue in children who exposed to secondhand smoke indicates significant

differences in children not exposed to secondhand smoke.

A study by Forastiere et al. (1992) on the effects of environment and
passive smoking on the respiratsry health of children 'showed that most symptoms
and illnesses were higher in children when any of the parents smoked, the
exception being chest illness, pneumonia and otitis. The significant associations
found Were night cough, snoring, and early respiratory infections. When children
were classified by paternal and maternal smoking status separately, odds ratio
tended to be higher for children from households where only the mother smoked
than for those where fathers were the only smoker. When the effects of air pollution
and secondhand smoke on the health were examined, it showed that both of them

separately affect respiratory illness but that the combination of the two factors did

not produce a synergistic effect.

Azizi & Henry (1991)gqid a cross-sectional study to examine the effects of
exposure to mosquito coil smoke, secondhand smoke and other sources of indoor
pollutants on the rsspiratory health of children in Kuala Lu‘mpur. They found that
higher prevalence of respiratoiy symptoms and illnesses were observed almost
uniformly in children exposed to mosquito coil smoke and secondhand smoke. A
similar pattern was not observed in children exposed to other environmental

factors. Secondhand smoke was also confirmed to be independently associated
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with chest illness. In addition, children with reported chronic cough and/or phlegm |

had significantly lower peak expiratory flow rate than those without this symptoms.

A survey of respiratory symptoms in children aged 12-14 years was ]

conducted throughout Great Britain as part of the International Study of Asthma

and Allergies in Childhood (ISAAC). The survey showed that wheeze was reported |
more often in non-metropolitan areas and in association with active smoking,

passive smoking, the presence of a furry pet, bottled gas, paraffin and other |

unusual heating fuels. Current smoking, previous smoking, and passive smoking
accolmted for 10.4%, 6.8% and 6.5% respectively, of wheezing in the past 12

months. Cough and phlegm were associated with active and passive smoking and

with the miscellaneous fuels; similar associations were found for rhinitis (Burr et al., B

1999). .

¥
)

Austin & Russell (1997) found that cough was associated with parental
smoking, particularly maternal smoking. However parental smoking did not
influence the prevalence of current wheeze or eczema. A significant but

inexplicable finding was the reduced risk of hay fever in children whose mothers

smoked.

Cuijpers et al. (1995) did a study on the adverse effects of indoor
environment on respiratory health and lung function in 470 Dutch primary school
children. Secondhand smoke was significantly related to symptoms and lung

function impairment, and more so in boys than in girls. The effects seemed to be
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related to duration of exposure, since the largest impairment in lung function were
observed in children exposed during their entire life. Althoug‘h often non-significant,
the odds ratios suggest a dose-response relationship between the asthma-like
symptoms and maternal (but not pat‘ernal) smoking in boys, but not in girls. The
result also strongly suggestive of a gender difference in airway sensitivity to

secondhand smoke, with boys being at a disadvantage.

1.6.2 Secondhand smoke exposure and asthma
Asthma is the most common chronic disease of childhood, and
environmental factors play an important role in determining both onset and
severity. Eleven percent of the asthmatic symptoms were due to exposure to
secondhand smoke (Schwartz et al, 2000). There have been numerous claims
that exposure to secondhand smoke in children may induce asthma or increase the
frequency or severity of attacks in asthmatic subjects (Strachan & Cook, 1998). In
a meta analysis, the risk of developing asthma was 1.37 if either parent smoked
.(Strachan & Cook, 1998). Exposure to secondhand smoke, especially from
maternal smoking, has beeniéhown to be a risk factor for asthma and wheezing in
children (Forastiere et al., 1992). It has been estimated that in the United States,
maternal smoking was responsible for approximately 7.5% of the total number of
cases of childhood asthma or lpwer respiratory illness marked by wheezing
(Stoddard & Gray,. 1997). The report estimated that 200,000 to 1,000,000
asthmatic children have their condition worsened by exposure to secondhand

smoke. It is suggested that the evidence relating exposure to secondhand smoke
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with asthma and wheezing was more consistent with the secondhand smoke acting !

as a trigger than as an underlying cause of the asthmatic tendency (Strachan & §

Conk, 1098)

Schwartz ef al. (2000) found that exposure to secondhand smoke was j

associated with a decline in peak flow, increase in respiratory symptoms and the
use of bronchodilator drugs among asthmatic children. These changes showed
evidence of a dose—dépendgnt effect with children who were exposed for a greater
proportion of time having greater reduction in PEFR. Sigriificant increases in the
frequency of acute exacerbations of asthma were found vwhe\ther exposure to
secondhand smoke was identified on the basis of parental reports or urine cotinine
levels, and dose-response patterns were evideht with both methods. The linear

dose-response patterns provided further evidence of a causal relation between

exposure to secondhand smoke and pulmonary morbidity in children withhasthma
»

(Chilmonczyk et al., 1993).

-

The primary findings from a study by Mannino et al. (2002) were that
children in whom agthma has been diagnosed by a physician have increased
severity associated with secondhand smoke exposure. These children were
significantly more Iikely to have more severe asthma, as indicated by increased
symptoms of cough and wheeze, by an increased number of respiratory illnesses,
and by lower levels of lung function. They were also more likely to have visited a

physician more than once in the previous year, although this increase was not

statistically significant.
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1.6.3 Secondhand smoke exposure and lung function

During childhood, the lung grows as height increases-.’Damage to the lung
during its development may have lasting effect and reduce the lung’s reserve
ca‘pacity. There is substantial evidence that maternal smoking during pregnancy
cause sizeable adverse effects on neonatal lung mechanics (World Health
Organization, 1999). One large cross-sectional study done by Venners et al. (2001)
in rural Chinese communities demonstrated that paternal smoking was associated
with deficits in FEV1 and FVC in the children. Children whose fathers smoked
more cigarettes had larger deficits in both FEV1 and FVC than either children
whose fathers smoked less or were non-smoker. Chilmonczyk et al. (1993)
reported that pulmonary function was impaired an‘d acute exacerbation of asthma
increased as secondhand smoke exposure increased. Studies suggested that
pulmonary function decrement in school-aged children is a result of combined early
life (including in utero) and current exposure to maternal smoking (Wang et al.,
1994). However, distinguishing between residual effects of maternal smoking
during pregnancy and childhood secondhand smoke exposure to explain these
deficits was difficult (Chilmonczyk et al., 1993). FEV1 and FVC among males were
significantly lower by 5% in ;;on-smokers 10-19 year of age whose parents were
current smokers compared with similar offspring of never smoking parents
(Burchfiel et al., 1986). There was a significant lower value of FEV1/FVC, FEF 25-
75 and PEFR in those children with reported peréistent wheeze and doctor
diagnosed asthma. Lung function, as indicated by the FEV; and FVC was

significantly decreased by 8.1% and 5.6%, respectively, in children with high levels
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of secondhand smoke exposure compared with those children with low levels of

exposure (Mannino et al., 2002).

Gharaibeh (1996) reported a 13.4 % decrease in FVC in children who lived

with at least one adult who smoked more than 1 pack pér day. Another meta-

analysis of 21 studies found a reduction in forced expiratory volume in 1 second of |

1.4%, mid-expiratory flow rate of 5% and end-expiratory flow rates of 4.3% among

. L]
children who exposed to secondhand smoke (Cook & Strachan, 1998).

~

1.6.4 Secondhand smoke exposure and middle ear disease

A
-

Secondhand smoke Vcan lead to a build-up”of fluid in the middle ear, the
most common cause of hospitalization for an operation in children. The risk of of
ge'tfing persistent middle ear effusions in children who lived in househalds where
more than three packs of cigarettes were smoked per day‘, is more than follr times

at risk compared to children whose parents did not smoke (Kraemer et él. 1983)

Etzel et al. (1992) studied 132 children in a day care center to determine

whether secondhand smoke exposure was associated with an increased risk of

middle ear effusion during the 18-month period between 6 and 24 months of age.

In this study, the children were classified as exposed or not exposed to cigarette ;

smoke on the basis of serum cotinine concentrations at 1 year of age. Middle ear

effusion was diagnosed with the use of pneumatic otoscopy. The 45 children

exposed to secondhand smoke had an avefage of 7.1 episodes of middle ear
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effusion between 6 and 24 months of age, whereas the 87 children unexposed to
secondhand smoke had 5.8 episodes during that period. The average duration of
middle ear effusion was 28 days among those in the exposed group and 19 days
among those in unexposed group. An estimated 8% of the middle ear effusions

were attributed to exposure to secondhand smoke.

1.6.5. Secondhand smoke exposure and cognitive performance

Numerous tests for assessing intelligence in children exist, each with unique
strengths and weaknesses. The most popular intelligence scale in use today is the
Wechler Intelligence Scale for Children-lil (WISC-Ii1), the most recent version of a
test that was introduced about 50 years ago (Murphy & Davidshofer, 1991). The
WISC-lIl is made up of ten mandatory and three supplementary subtests, all of
which span the age range of 6 to 16 yeérs. The WISC-lIl is individually
admin'istered to the child by a highly trained examiner‘who follows specific

procedures (Murphy & Davidshofer, 1991).

Other tests assess intelligence in younger children, including the Wechler
Preschool and Primary Sca;é of Intelligence~Revised (WPPSI-R), Stanford-Binet
Fourth Edition (Binet-4) and Kaufmann Assessment Battery For Children (K-ABC)
(Murphy & Davidshofer, 1991). The Binet-4 samples a wide variety of tasks that
involve the processing of inforrmation,’and measures an individual's intelligence by
comparing his or her performance on these tasks to the performance of an
appropriate norm group. Each of the subtests of the Binet-4 is made up of open-

ended questions or tasks that become progressively more difficult. A child
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responds to only that part of the test that is appropriate for his or her 1

developmental level. A child taking the test may respond only to a few sets of |

items on each subtest (Murphy & Davidshofer, 1991).

The WPPSI-R is a measurement of the intelligence of children between the 1

ages of 3 to 7. It is composed of a number of subtests grouped into a Verbal scale |

and a Performance scale. The administration and scoring of the WPPSI-R is highly
similar to WISC-lIl in that a child alternately completes Verbal and Performance
subtests. It is differs from the WISC-lII primarily in the nature and demands of the
examjner’s role. Using the WPPSI-R the examiner must actively maintain a very

young child’s interest in.a series of challenging and. potentially frustrating tasks

(Murphy & Davidshofer, 1991).

The K-ABC is designed for assessing children ages 2 Y510 12 %. The test
consists mostly of nonverbal items (e.g., pictorial diagrams) that require chi!d:en to
perform a variety of information processing tasks. The bétfery is divided into a
Mental Processing section designed to measure fluid intelligence and an
Achlevement section designed to measure crystallized intelligence, or acquired
knowledge. The Mental Processing scales are divided into tests of two
fundamentally different types of information processing, Sequential Processing and
Simultaneous processing. Sequential processing occurs when problems are solved

in a step-by-step fashion. Simultaneous processing occurs when multiple pieces of

information must be organized and integrated to solve a problem. The
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' ' ' neral
Achievement scales measure vocabulary, reading comprehension, geé

knowledge and knowledge of arithmetic (Murphy & Davidsho.fer, 1991). -

Evaluation of educational achievement also plays an important role in
psycho educational assessments carried out for mental re}tardation, learning
disorders, or behavior disorders. A popular screening test of academic
achievement is the Wide Range-Achievement Teét (WRAT-3) which consists of

Reading, Spelling and Arithmetic subtests (Mash & Wolfe, 1999).

Both animal model and human epidemiologic studies strongly suggested
that prenatal and early passive exposure to tobacco smoke led to negative
behavioral and neurocognitive effects in children, and there were pIaUSIbIe biologic
mechanisms through which this may occur (Weitzman et al., 2002). 1t was possible
that secondhand smoke exposure during childhood may be hazafdous, and
potentially more hazardous, to neurodevelopmental than in-utero exposure to
maternal smoking. The routes of exposure to prenatal and postnatal maternal
smoking differed. The fetus was exposed transplacentally to compounds absorbed
by the mother, whereas the chtld was exposed primarily through inhalation. Also,
the chemical constituents and their levels differ, to some extent, in secondhand
smoke and mainstream smoke. Childhood may be the critical period for
neurodevelopment effects of smoking. Furthermore, exposure during childhood
may be longer than 9 months in-utero (Eskenazi & Castorina, 1999). These
differences could explain why those exposed in the postnatal period performed

worse than children of nonsmokers.
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A number of studies have provided evidence suggesting long-term ;:
behavioral, intellectual, and educational problems associated witH children’s
nrenatal and passive exposiire to tohaceo smake, Rantakallio (1983) reported data
from a 1966 birth cohort of 1819 Finnish children demonstrating_ that parental
smoking was associated with lower mean scores on ‘theoretical subjects’ based
on school reports. Using the US National Health Interview Survey, Byrd &

Weitzman (1994) demonstrated that children of smoking parents were more likely

n

to repeat kindergarten or first grade. This study however, was a cross-sectional .

study and cannot distinguish prenatal from postnatal exposure. A study by Sexton

-~

et al. (1990) in which 3-year-old children born to mothers who quit smoking early in |

pregnancy weré compared to the offspring of mqthérs who cor;tinued to smoke
throughout pregnancy. The authors reported that the children of the former group
performed at a higher level of intellectual functioning than the children of the latter

group.

)

-

Eskenazi & Castorina (1999) reviewed the potential neuirodevelopmental
and behavioral effects of children’s prenatal and/or postnatal exposure to
environmental tobacco smoke. They found that the children of srhokers performed
more poorly in school than the children of non-smokers. In addition, this

association was dose related after adjusting for a number of potential confounders.
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1.6.6. Other health effects of secondhand smoke exposure‘

A growing body of evidence has linked exposure to-secondhand smoke to
sudden infant death syndrome (SIDS). A review of 39 studies, including 10 cohort
studies and 29 case-control studiesvconcluded that maternal smoking doubles the
risk of sudden infant death syndrome (Anderson & Cook, 1997). The epidemiologic

evidence pointed to a causal relationship between SIDS and postnatal exposure to

secondhand smoke.

Cigarette smoking was the single most important factor affecting birth weight

in developed countries (Kramer, 1987). Maternal and paternal $moking both were

" associated with lower birth weight, with maternal smoking having a greater effect

(Matsubara et al., 2000). Meyer & Comstock (1972) reported that the effect of

maternal cigarette was an average reduction of 150-300 grams in birth weight. A
randomized controlled intervention study demonstrated that reduction of smoking

during pregnancy improved infant birth weight (Sexton & Hebel, 1984).

These results are a clear evidence of a definite link between smoking in the
home, respiratory ill-health 'and cognitive performance in young children, which not

only may cause immediate health problems, but may also, lead to chronic illnesses

in future.
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1.7 Tobacco control in Malaysia

The Division of.Disease Control, Ministry c}f Health (MOH) is thé government ;5
faral noint in choree of tohanca cantro! actinn. Enforcement of “The Contral of J
Tobacco Products Regulation 1993’ which was enacted in 1993, remain to be the
most important activities carried out. In 1972 the MOH and the Malaysian Medical

Assqciation jointly established Action on Smoking or Health Committee (ASH) i

(Ministry Of Health, 2000b).

L]

1.7.1. Tobacco production |

~

In 1997, 10,790 tjectares of land area were harvested for, tobacco, down

-

from 14,000 hectares in 1990. in 1997 10,825 million kiiogram of unmanufactured

tobacco were produced in Malaysia. Malaysia imported 4,894 million kilogram

unmanufactured tobacco. Thus, Malaysia produce 70% unmanufacturede«tobacco i

for tobacco manufactures and import 30% of tobacco needéd by the mahufa&ures
In 1997, it was estimated that Malaysian government received about RM 1.28

billion from various types of tobacco tax (Ministry Of Health, 2000b)

1.7.2. Control on tobacco products

The Control of Tobacco Products Regulations 1993 had been enforced
since May 1994, prohibits all direct advertising, but brand name stretching is still
allowed. However recently, the Government of Malaysia has decided to ban all

forms of promotion on cigarette brand names in Malaysia. Cigarette packets bear a
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single, fixed health warning on the side of the pack which reads ‘Warning by the
Government of Malaysia: Smoking is dangerous to your health’. Tar and nicotine
must not exceed 20 mg and 1.5 mg respectively and the level must be displayed
on the packet. Tobacco sale to any person under 18 years old is prohibited. In
1998, the taxation on cigarette was increased as follows: 1) the import duties on
cigar, cheroots and cigarillos co-ntainihg tobacco have been increased fronﬂ RM
138 per kg to RM180 per kg. On cigarettes containing tobacco, it had been
increased from RM162 per kg to RM180 per kg: 2) the excise duty on cigarette had

been increased from RM28.60 per kg to RM40 per kg (Ministry Of Health, 2000Db).

1.7.3 Protection for non-smokers

Under Regulation 10 of the antrol of Tobacco Products Regulation 1993, a
few places had been included as smoking prohibited areas. However in 1996,
Ministry of Health has included many more places as smoking prohibited areas.
The areas are:
1. Any amusement center 6r theatre when such place is open to public.
2. Any hospital or clinic.

3. Any public lift.

4. Any air conditioned eating house (up to half of which can be allowed for smoking
provided ventilation fans are installed)
5. Any public transport

6. Banks and financial institutions.

7. Sport complexes including stadium (whether closed or open)
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8. Shopping compléxes

9. Air-conditioned shopé

10. Government nffices

11. Transport terminals

12. Airports except some designated areas as approvéd by the Ministry of Health
13. Schools (including kindergartens and nursery)

14. Institutions of higher learning (excluding hostels and open spaces)

15. Service counters' of Tgnaga Nasional Berhad, Telekom and Pos Malaysia
16. Public halls (while in uée by the public)

17. Petrol kiosks )

¥ *
-

Apart from the public places mentioned above, The Minister of Health also 5

wglgomes any organization and owner of any buildings to request to the Minister of

Health to have their properties declared as smoke-free premises (Ministry Of

Health, 2000b). | | i

>

1.7.4 Health education

Intensive health education activities were also being carried out to increase
public awareness and motivate smokers to quit smoking. Since 1970, régular anti-
smoking campaigns have been organized by schools, the Ministry of Health and
the non-governmental organizations such as the Malaysian Medical Association
and consumer associations. Information on the dangers of passive smoking to

mothers is distributed through pamphlets and posters and well as health talks
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Articles on smoking and health appear regularly in the media. The World No
Tobacco Day was observed every year. Various activities in conjunction with that
day were carried out. Training of trainers on the technique of quiting smoking has
been carried out. Quit smoking clinics for smokers who are motivated and plan to
quit smoking were provided. Smokers will be provided with free nicotine

replacement therapy for the first 3 months of the quitting process (Ministry Of

Health, 2000a).

1.8 Rationale of the study

In Malaysia there is an increasing trend of smoking among male and female
adult and also among adolescents. The prevalence of smoking among Malaysian
adult has increased from 39% in 1986 to 49% in 1996 and the prevalence of
smoking among adolescents was from 9.8% to 41.4% (Ministry of Health, 1998).
The implications of children exposed to secondhand smoke and the resulting il
health of these children to the health care services will be a great burden. As these
children will likely grow to become adult smokers there will be future implications
for their health, mortality ratgs and health care costs in Malaysia. For this reason,
reduction of parental smoking throughout a c‘hild’s upbringing may pay substantial
future dividends in the prevention of respiratory diseases. Policies need to be
developed which reduce smoking amongst parents and protect infants and young
children from exposure to secondhand smoke. Therefore, it is hoped that this study
can provide more evidence on the health effect of secondhand smoke on children.

This will lead to stronger tobacco control policies in this country.
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CHAPTER 2

OBJECTIVES AND RESEARCH HYPOTHESIS

2.1 General Objective

To study whether exposure to secondhand smoke at home is associated
with respiratory symptoms, lung function and cognitive performance of primary

school children in Kota Bhéru, Kelantan.

2.2. Specific Objectives

*
-

1. To determine the prevalence of se'condhand'smoke exposure at home among |

primary school children in Kota Bharu, Kelantaﬁ.

-

2. To determine the association between secondhand smoke exposure and

respiratory symptoms among primary school children in Kota Bharu Kelantan with’

reference to:
i. Cough in the morning
il. Cough at night
iii. Cough most days for the previous 3 months
iv. Phlégm in the morning
v. Phlegm daytime or at night
vi. Ever wheeze or diagnosed asthma by doctor

vii. Nose problems in the morning

30

viii. Nose problems during daytime
ix. Nose problems at night

x. Throat problems in the morning
xi. Throat problems during daytime

xii. Throat problems at night

3. To determine the association between secondhand smoke exposure and peak

expiratory flow rate among the primary school children in Kota Bharu Kelantan.

4 To determine the association between secondhand smoke exposure and

cognitive performance among the primary school children in Kota Bharu Kelantan.

2.3. Research hypothesis

1. Children who are exposed to secondhand smoke at home have a higher risk of

respiratory symptoms than those not exposed.

2; Children are who exposed to secondhand smoke at home have lower peak

expiratory flow rate than those not exposed.

3. Children who are exposed to secondhand smoke at home have lower scores in

cognitive performance tests than those not exposed.
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CHAPTER 3

METHODOLOGY
3.1 Study design

A comparative cross-sectional study was conducted to determine the'
association between secondhand smoke exposure at h'omé and respiratory
symptoms, difference in peak expiratory flow rate (PEFR) and cognitive tests:
scores of primary school children in Kota Bharu K‘elantan. The reference]
populationrin this study waé'primary school children in Kota Bharu Kelantan while ‘
the 'source population wés the primary 4, primary 5 and p'rimary,‘G school children»
from ten randomly sel;zctéd government primary‘s;hools in the district of Kota
Bharu, Kelantan. Our study population was all primary 4, primary 5 and primary 6 v
children from randomly selected classes whose parents or guardians COQsénted to |

them participating in the study. The children were excluded from the study i
I. They have any medical iliness other than asthma. *
ii. They were identified by their teacher to be slow Iearnérs.

iii. They were absent from school on the day of survey.

iv. Ome of their siblings has been included in the study.

%
;.
3
£y

3.2 Sampling method

The researcher obtained permission to conduct the study from the Ministry
of Education and the respective school headmasters before starting the study in

the selected schools. A cluster sampling method was used in selecting the study
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population. This type of sampling method was chosen becausé it was the mo
b ) . ) » . . t
practical method in studying school children. The primary sampling unit was a lis
of all 95 government primary schools in Kota Bharu. Ten out of ninety five

government primary schools in Kota Bharu were selected by simple random

imar i ix i ch
sampling. The secondary sampling units were all primary four, five and six in ea
| h
selected schools. For each school, two classes were randomly selected from eac

i t
primary four five and six. All children in the selected classes were given @ consen

form to be completed by either their parents of guardian.

3.3 Sample size

a. Objective 1; to determine the prevalence of secondhand smoke exposure at

home among the primary school children in Kota Bharu, Kelantan.

For the expected prevalence of secondhand smoke exposure at home of
47% (Lam et al., 1999) with the precision of 5%, 95% confidence ihterva& and |
design effect of 2, the calculated sample size was 766 (383 X design effect). After
considering 10% non—respon;s,é rate the sample size was 842. The calculation was

done using the following formula:

i e
b. Objective 2; to determine the association petween secondhand smoke exposur

and respiratory symptoms.
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The calculation was done using PS software for sample size calculation. In order to 1
orhinmue tha dotortohin adde ratin Af 2 N with QN0Y/ power and QRY, ~nnfidenrca 1
interval, the calculated sample size was 356 (89 + (89 x 3)), In this calculation, pg f

(proportion of secondhand smoke exposure in children) was estimated as 0.47 '

(Lam ef al, 1999) and ratio between respiratory symptoms : no respiratory

symptoms was 1. 3 because the prevalence of respiratory symptoms was ‘

»

estimated as 25% (Ministry“Of Health,1999). Therefore, the sample size was 783
(considering 10% non response rate and design effect of 2.0').
c. Objective 3 and 4; to ‘determine the association be&tween secolﬁdhand smoke

exposure and PEFR and association between secondhand smoke exposure and

coghitive tests score.

¥
-

Since the dependent variables PEFR and cognitive tests scores were all
continuous variables, the sample size for Objective 2, which was calculated based
on the comparison of two proportions will be adequate. It was decided to use the

largest samplg size that was obtained for Objective 1 for this study.

Ethical approval was obtained from Research and Ethics Committee in

August 2003 and the study was funded by Universiti Sains Malaysia short term

grant (304/PPSP/6131317).
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3.4 Research tools

The methods of data collection were via:
3.4.1 Guestionnaire

A self-administered questionnaire on demography, respiratory symptoms
and secondhand smoke exposure at home was prepared. There were two sections

in the questionnaire.

Section 1

This section was answered by the children. It required responses on name,
sex, race, class and school, respiratory symptoms an'd secondhand smoke
exposure of the children. Questions on respiratory symptoms were adapted and
translated from the Medical Research Council Respiratory Questionnaire 1986.
The questionnaire was used by Lam et al., (1999) in Hong Kong to study the
association between passive smoking and réspiratory' symptoms in primary school
children. Minor changes were made to several questions in the questionnaire to
suit the local situation. The questionnaire has been tested for content validity by
seeking the opinions from ekperts from relevant field and was piloted on the 30
children in primary 4, 5 and 5 from one of the selected schools in order to assess
the response and understanding of the children towards the questions. Questions
on secondhand smoke exposure were parental smoking status, number of
smokers in the household and estimated total number of cigarettes smoked per

day in the house.
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Section 2

This secti |
ction was answered by parents or guardian. It required responses on

sociodemooraphi i |
oraphic data such as parental edicational status, occunation and fnfal

m . . « . -
. monthly family income, medical history of the children and household smoking i

status,

3.4.2 Peak expiratory flow meter

L]

h | | ' ]
The procedure was performed by a trained assistant on each child. Standing

height was measured in centimeters in stockinged feet and no shoes. Weight was
measured fully clgthed with the pockets empty (Azizi & Henry, 1991). A child Mini
Wright peak expiratory flo;/v meter was used to meésuré the PEFR. ll‘t was
measured with the child standing and the measurement taken was the best of

three attempts of forceful expiration. The predicted “normal” peak flow is

-

L

determined by height, age and sex of the subject (Murphy & Kelly 1999)

3.4.3 Cognitive tests.

3

T i .
he WISC-IIl comprises 5 mandatory subtests on the Verbal Scale include

Information, Similarities, Arithmetic, Vocabulary and Comprehension and
one

s o .
upplementary test that is Digit Span. Similarly, the Performance scale of the

WISC- ' '

I comprises five mandatory subtests; Picture Completion, Picture
Ar si ' |
rangement, Block Design, Object Assembly and Coding and three

supplementary tests that are Mazes and Symbol Seérch (Kamphaus, 1993). Th
, , . The
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subtests used in this study were Arithmetic, Coding, Digit Span Forward and Digit
Span Backward. They measure a factor called Freedom From Distractibility (FFD)

which refers to attention and concentration (Kamphaus, 1993).

The Arithmetic subtest required the child to answer applied mathematical
questions that were, for the most part, and presented orally by the examiner. It
measured mathematical knowledge, mental compUtations and conbentrations. The
Digit Span Forward and Backward subtests reqﬁired student to orally reproduce a
string of numbers that are dictated by the examiner. They measure attention span
and short-term memory. The Coding subtest requires a child to copy letter and
number-like symbols according to a specified pattern as quickly as possible. The
test measured motor coordination, speed of mental operation and short term

memory (Kamphaus, 1993).

Hadidjaja et al. (1998) used the similar subtests to study the effect of
intervention methods on cognitive function of primary school children infected with

Ascaris Lumbricoides in Indonesia. The WISC-IIl subtests were performed on each

of the children.

A number of psychological, social, and medical factors are either related to
or have an effect on intelligence test scores. These variables include socio-
e;conomio status, dominant language, low birth weight, head trauma and others
and the examiners must collect information regarding these variables when

gathering background information (Kamphus, 1993).
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3.5 Data collection

During the second visit to the schools the researcher collected the data

R A LRSI IV A

in the classroom by the researcher on the purpose and methods of the study. it ,‘i
was emphasized that the questionnaire was anonymous and that individual |
responses will not be disclosed to teachers or parénts. Teachers were requested to f
leave the classroom during the study. The researcher gave explanation on the ’

questions, terms in the questionnaire such as “asthma” and demonstrated |

‘wheezing”. The students wére asked to answer questions based on their own
experi;nce and not to copy their friends. The research?r and the assistant were in
the classroom to facilitate thé process of the survéy. The qUestionnaires were
collected once they were completed and each child was then given another set of
que;stionnaire to be brought home for their parents or guardians to complete. All
completed questionnaires were collected during the third visi'f. *
During the third visit, WISC-IH subtests i.e. Digit Span Forward, Digit Span
Backward, Coding and Arithmetic were performed for each child. The trained

assistant meésured the height, weight and PEFR for each child. Data collection

commenced in September 2003 and data collection was completed in March 2004.

38

3.6 Data entry and analysis

Data entry was done using SPSS version 11.0 software and was transferred
to Stata Intercooled 7.0 format using Stat Transfer software. Data were then
checked and cleaned. First editing process was done, which include preliminary
data screening (missing values), adding or deleting variables, adding or deleting
observations and correcting data points. The original data were reviewed again to
complete the data set. Then, the data set was updated and changes made during

the editing phase.

The data set then was evaluated for normality and outliers. Outliers were
identified by plotting histogram and box plot. The outliers were checked for
possibility of data recording errors, data entry errors or true outliers. Decision to

remove the outliers was made.

The distributions and frequencies were examined. All continuous variables
were expressed as mean and standard deviation. Frequency and percentages for

categorical variables were calculated. Categories with small sample size and

skewed distributions were noted. Meaningful combination of categories was done

when it was indicated.

Objective 1

Children were classified as exposed to secondhand smoke at home when at

least one household member smoked (Lam et al, 1999). The prevalence of
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children exposed to secondhand smoke at home was calculated based on that -

definition in this study.

Objective 2

To determine the association between secondhand smoke exposure and

respiratory symptoms among sch_ool children.

The dependent variab]es for this objective were the following respiratory symptoms
and the children have to answer ‘yes’ or ‘no’ to the questions:
i. Cough in the morning . -

ii. Cough at night

.. Cough most days for the past 3 months

iv. Phlegm in the morning . .
V. Phlegm during daytimé or night time .
vi. Ever wheeze or diagnosed asthma by the doctor
Vii. Nose problems in the morning
viii. ~ Nose problems during daytime
iX. Nose problems at night
X. Throat problems in the morning
Xi. Throat problems during daytime
Xii.  Throat problems at night. |
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The independenté variables were:
i Secondhand smoke exposure
a. Unexposed
b. Exposed
ii. Number of household smokers categorized into:
a. No household smoker
b. 1 household smoker
C. 2 or more household smokers
fii. Parental educational status which was categorized into 4:
a. No formal education
b. Primary school level
c. Secondary school level
d. University level
Sex
a. Boy
b. Girl
V. Class
a. Primary 4
b. Primary 5
c. Primary 6
vi. Family history of asthma
a. Yes

b. No
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Since there was only 1 Indian student in the study, the variable ‘race’ was not %7 :

considered in the analysis.

The analysis done comprised of:

1.

3.6.1 Multip!e logistic regression analysis

variables were the exposure to secondha'nd smoke and other potential
confounders. All of them were analyzed by using backward stepwise variable
selection methods to obtain preliminary model. The independent variables were
fitted into multiple linear regression and variance-inflation-factors were oBtained to

check for multicollinearity. All possible 2-ways or first order interactions were

13

vii.  Based on the poverty level income in the 8™ Malaysia Plan the income
was categorized into 3 categories:

a. Below RM 500 / month ( helow noverty lavel)

b. RM 501 - RM 1300/ month (above poverty below average)

c. More than RM 1300 / month (above average)

L}

Univariate analysis:

Simple logistic regfession was used to determine the assd;;iation between 1

secondhand smoke exposure and respiratofy symptoms.

-

Multivariate analysis using a multiple logistic regression to determine the hl
- E
association between respiratory symptoms and secondhand smoke exposure ]

after considering all possible confounders and interactions.

Each of the dependent variables was analyzed separately. The independent
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checked by LR test. Significant and meaningful interactions were included in the
model. Fitness of model was tested by Hosmer-Lemeshow goodness-of-fit test.
The model was perfect fit if the p value approached one. The Receiver Operator
Characteristics (ROC) curve was also used to determine the fitness of model. Area
under the curve towards one in ROC curve showed that the fnodel was fit. After the
above analysis, the same analysié was repeated with the ‘number of smokers in

the house’ as the exposure and other potential confounders remained in the

analysis.

Objective 3

To determine the association between secondhand smoke exposure at

home and peak expiratory flow rate (PEFR)

The independent variable

The fixed factor or main effect was secondhand smoke exposure whereas
the confounders were sex and family history of asthma. Covariates were height
and weight. Later, the fixed factor was changed with ‘number of smoker in the

house’.

The dependent variables

The dependent variable was peak expiratory flow rate (PEFR).

The analysis done comprised of:

1. Descriptive analysis of the sample.

43




2. Univariate analysis of the dependent variable using an independent t-

test to drtormine whether thore wnare cinnifianant diffrranrps hptiasn

exposed and non exposed children.

3. A univariate analysis of covariance (ANCOVA) was done to determine
any signiﬁcaqt difference of the PEFR in exposed and non exposed
children while contfolling for other confounders in the model.

~

3.6.2 Univariate Analysis of Covariance (ANCOVA) ,

The distributions and freduencies of the variables were examined. Skewed
distributions of continyuous variables were noted. Univariate analysis of the
covariates as well as dependent variablesv between exposed and non-exposed
groups by independent t-test or chi square tests was done. .

The analysis was continued with a univariate analysis of covariance
(ANCOVA). The fixed factor was secondhand smoke exposure. Sex, family history
of asthma, height and weight were the factors and covariates and PEFR was the
dependent variable. The albha was set at (‘)‘05. The ‘Preliminary overall model’ was
obtained. The multicollinearity between the factor and covariates were checked by
looking at their respective standard error of parameter estimates. All possible two-

ways interactions were checked one by one in the mode! between the factor and

covariates by F test
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Objective 4
To determine the association between secondhand smoke exposure and

cognitive performance.

The dependent variables

The dependent variables were the scores obtained for the WISC-Ili subtests:
i Digit Span Forward
. Digit Span Backward
iii. Coding

iv. Arithmetic

The analysis done comprised of:
1. Descriptive analysis of the data
2. Univariate analysis of the dependent variables using an independent t-test
to determine whether there were any significant different between the
exposed and non-exposed children.
3. A multivariate analysis ;of variance (MANOVA) was done to determine any
significant different of the cognitive tests" scores in exposed and non-

exposed children while other confounders in the model.
3.6.3 Multivariate analysis of variance (MANOVA)

The distributions and frequencies of the variables were examined. Skewed

distributions of continuous variables were noted. _Univariate analysis of the
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covariates as well as dependent variables between exposed and non exposed

groups by independent t-test or chi square tests was done.

The analysis was continued with MANOVA. The fixed factor was

secondhand smoke exposure. Sex, year of study, parental educational status and

family income were the confounding factors. All the cognitive tests scores were the

dependent variables. The alpha was set at 0.05. The ‘Preliminary overall model’

[

was obtained. The "multic;ollinearity between the factor and covariates were

checked by looking at their respective standard error of parameter estimates. All

-~

possible two-ways interactions were checked one by one in the model between the

k)

factor and covariates by F test. *
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CHAPTER 4

RESULTS

4.1 Demographic characteristics

A total of 795 children from ten selected government primary schools in
Kota Bharu were included in this study. A total of 386 of children (48.6%) were
boys and 409 children (51.4%) were girls. The distribution by class was: Erimary 4,
35.3%; Primary 5; 29.9% and Primary 6; 34.7%. Most of the children were Malay

(99.9%) with only 1 Indian child who was included in thjs study. There was no

Chinese child. Figure 4.1 shows the distribution of the children according to the

class.

Class

| Prim.ary 4
g Primary 5
O Primary 6

Figure 4.1 Distribution of Primary 4, Primary 5 and Primary 6 school children
participating in the study .
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4.2 Prevalence of , , .
childron secondhand smoke exposure among primary school

There were 358 (45%) children who lived with 1 smoker, 73 (9.2%) lived
g
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the household. A total of 442 (55.6%) children lived with af least 1 smoker in the

house. Figure 4.2 shows the distribution of number of smokers in the household

Number of smokers
in the house

—

: No smo@
|8 1 smoker

!D 2 smokers
0O 3 smokers
B 4 smokers

Figure 4.2 —- Déistribution of number of smokers in‘the household

There were 389 (48.9%) children having currently smoking fathers. None of
the mothers smoked. There were 132 (16.6%) children who have other household
members who were smokers. The number of children with smoking by other

snblings was 92 (69.8%), 6 (4.5%) was among grandmothers, ‘16 (12.1%) was
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among grandfathers and 18 (13.6%) among uncles. Figure 4.3 shows the

distribution of the other household members who were smokers.

13.6%

4.5%

12.1%

Other household smoker

Other siblings
@ Grandfather
1 Grandmother

O Uncle

Figure 4.3 Distribution of the other household smoker

4.3 Differences in sociodemographic characteristics between exposed and
unhexposed children

Table 4.1 show the*different sociodemographic characteristic between
exposed and non-exposed children. There was no significant difference in sex,
class, and family history of asthma between Vexposed and nOn-exposed children.
Significant differences were observed for level of parental educational status and
family income. Children whose father had no formal education or with primary
school level educational status were more exposed to secondhand smoke.

Children whose mother had no formal education or with primary school level
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educational status were also more exposed to secondhand smoke. Children from ‘

a family with low family income were also more exposéd to secondhand smoke

Table 4.1 Sociodemographic differences between ex

children to secondhand smoke

posed and unexposed

Variables Non ex;gosed Expdsed P value
— No (%) No (%)
Boy 178 (50.40) 20
: : 8 (47.1) 0.345
Girl | 5 175 (49.6) 234 (52.9)
2. Class
Primary 4 138 (39.1) 143’
. . 43 (32.4 0.118
Er!maryS 103 (29.2) 135 (30.5;
nmary6. 112 (31.7) 164 (37.1)
3. Paternal educational status ’
Not schooling 5(1.5) °
. 5) 24 (5.6 <0.
Primary school 57 (17.5) 126(2(9.63 o
Secondgry sphool - 207 (63.7) 236 (55.4)
STP/University 56 (17.2) 40 (9.4)
4. Maternal educational status )
Not schooling ' 10 (2.9) :
, . 32 (7.5
Primary school 57(16.8) 105 (2(4.6; 0.001
Secondary school  223(65.8) 249 (58.3) N
STP/University 50 (14.7) 41 (9.6)
5. Family history of asthma
Yes
65 (18.4) 94 (21.3) 0.318.
No 288 (81.6) 348 (78.7)
6. Family income
<RM 500 179 (50.7)
: 289 (65.4 <0.0
5“450113 RM 1300 75 (21.2) 74 (16.7; "
00 99 (28.0) 79 (17.9)
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4.4, Prevalence of respiratory symptoms

Table 4.2 shows the prevalence and risks of respiratory symptoms in
exposed and non-exposed children to secondhand smoke at home. The most
prevalent symptom among the exposed group was nose problems in the morning
(48.2%). The least prevalent symptom among the same group was throat problems
during daytime (15.8%). For the unexposed children, the most prevalent symptom

was also nose problems in the morning (41.1%) and the least prevalent symptom

was also throat problems during daytime (9.1%).
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Table 4.2 Prevalence and risks of respirator
unexposed children to secondhand smoke

y symptoms among exposed and

Symptoms Exposed Non exposed Crude OR Adjusted or %
. o No(%) .  No(%) __ _ 95%Cl _ 95%Cl
Y,\Ts ;18 (£6.9) 66 (16.7) 1.60 1.67
e 23 (73.1) 287 (81.3 1.14, 2.25
2. Cough night ( ) ( : (1.18,2.99)
\;\?s :1317 (26.5) 66 (18.7) 1.56 1.59
o} 25 (73.5) 287 (81.3 1.11,2.20
3. Cough 3 months (' ) ( ) (1:10.2.30
Yes 99 (22.4) 46 (13.0) 1.93 1.76
No 343 (77.6) 307 (87.0) (1.32, 2.82) (1.16 2.65)
4. Phiegm morning ‘
Yes 152.(34.4) 85 (24.1) 1.65 1.57
No 290 (65.6) 268(75.9) (1.21, 2.26) (1.14 2.17)
5. Phlegm day or .‘ |
night )
Yes - 130 (29.4) 77 (21.8) 1.49 1.49
No 312 (70.6) 276 (78.2) (1,08, 2.07) + (1.08, 2.07)
6.Ever wheeze or T - ’
diagnosed asthma
Yes 93 (21.0) 51(14.4)° = 1.58 1.55
No - 349 (79.0) 302 (85.6) (1.08, 2.95) (1.06, 2.26)
7. Nose problems
morning
Yes 213 (48.2) 145 (41.1) 1.33 1.38
No 229 (51.8) 208 (58.9) (1.00, 1.77) (1.03, 1.86)
8. Nose problems : ' .
daytime
Yes 168 (38.0) 111 (31.4) - 1.34 1.34 .
No 274 (62.0) 242 (68.6) (0.99, 1.80) (0.99, 1.80)
9. Nose problems
night
\;\les 322 (41.2) 120 (34.0) 1.36 1.40
o 0 (68.8) 233 (66.0 1.02, 1.82
10. Throat problems (65:0) ( ) (1:03.1.90)
morning )
‘,Ges ¥ 80 (18.1) 45(12.7) 1.51 1.57
o} 362 (81.9) 308 (87.3 1.02,2.2
11. Throat problems ( ) ( % 105.230)
daytime
?\(jes 70 (15.8) 32 (9.1) 1.89 1.81
o} 372 (84.2) 321 (90.0 1.21,2.9
12. Throat problems (50.0) ( K 115,289
at night
Yes 75 (17.0) 35(9.9) 1.86 1.78
No 367 (83.0) 318 (90.1) (1.21, 2.88) (1.14, 2.78)
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4.5. The association between secondhand smoke exposure and respiratory
symptoms

4.5.1. Univariate analysis

Analysis of the individual symptoms and exposure to the secondhand
smoke using simple logistic regression found that the difference in proportion of
symptoms between exposed and unexposed children were all significant except for
the nose broblems in the morning and nose problems during daytime The odds
ratio (95% confidence interval) for the symptoms were 1.60 (1.14. 2.25) for cough
in the morning, 1.56 (1.11, 2.20) for cough at night, 1.93 (1.32, 2.82) for cough for
3 months, 1.65 (1.21, 2.26) for phlegm in the mornirrg, 1.49 (1.08, 2.07) for phlegm
during daytime or at night, 1.58 (1.08, 2.95) for ever wheeze or diagnosed asthma
by doctor, 1.36 (1.02, 1.82) for nose problems at night; 1.51 (1.02, 2.25) for thrr)at
problems in the mbrning, 1.89 (1.21, 2.94) for throat problems during daytime and
1.86 (1.21,2.88) for throat prdbiems at night. Only the odds ratios for nose
problems in the morning and nose problems during daytime were not significantly

different between exposed and unexposed children (Table 4.2).

4.5.2. Multivariate analysis

Multiple logistic regression analysis was used in multivariate analysis to
determine the association between respiratory symptoms and secondhand smoke
exposure at home among the children while controlling for confounders. The
dependent variables in the model were all 12 respiratory symptoms analyzed one

at a time while the exposure variable was exposure to secondhand smoke. The
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confounders selected were sex, ¢ ily hi
'!l statu ¢ l - class, family history of asthma, parental smoking Table 4.3 Summary of the Hosmer-Lemeshow goodness of fit test and area
: s, parental ed i - .
P educational status and family income. A backward stepwise under the ROC curve | 7
logistic rearession was ‘drna and »|l indenendant varinhlne in tha ot soaea Dependent variables Hosmer-Lemeshow Area under
, r ' S ‘ ROC curve
included. All possible two-way interaction terms were tested one by one together T Cough in th . g?jésquare %\’S‘Tue 058
with the main , . Cough in the morning . : : :
effects and it was found that there was no significant interaction of 2 Cough at night 1218 014 0.62
the indepe . - . Cough at nig : : :
pendent variables. Table 4.2 shows the summary of the univariate as well 3G ' h3 th 785 0.35 ' 0.69
N . Cough 3 months . . .
as the multivariate analysis.
’ 4. Ever wheeze or diagnosed 0.00 0.94 0.69
asthma A
At multivariate | o _ ) 5. Phlegm in the morning 3.5 0.90 0.61
e level, 11 respiratory symptoms were signifioantly associated 6. Phi daytime or night 0.00 1 OO 055
? with second - Phiegm daytime orn ' ' '
| hand smoke exposure. Only nose problems during daytime were not 7. N blems in the 10.39 0.17 058
. Nose problems in the . . :
associated .
with the exposure. The odds ratlos (95% conﬂdence mterval) were énorr;\;ng " i 6.04 064 055
1.67 (1.18, . Nose problems uring 6. : .
( 2. 39) for cough in the morning, 1.59 (1.10, 2 30) for cough at night, 1.76 ga{lt:)m: problems at night 2 53 0.96 0.58
1.16, 2.6 L . Nos . ) :
| °) for cough most days for the previous 3 months, 1.57 (1.14, 2.17) for 10. Throat problems in the 5.96 054 0.61
phlegm in th . ~ | roat problems in the 5. . ,
g € morning, 1.49 (1.08, 2.07) for phlegm during+daytime or at night, r1n1°r$'r?g at problems daytime  2.06 ” 0.91 063 '
1.38 (1.03, 1. , _ roat pro i ) | 63
( 86) for nose problems in the morning, 1.40 (1.03, 1.90) for nose 12 Throat problems at night  7.69 0.46 0.66
' . Throat problems 7. . .

problems at night and 1.78 (1.14, 2.78) for throat problems at night, 1.55 (1.06
2.26) for ever wheeze or diagnosed asthma by doctor, 1.57 (1.05, 2.36) for throat

% ’ 5 V |

, : symptoms and number of smokers in the home. The number of smokers was
Model fitness was checked for each dependent variable. Table 4.3 shows |

_ categorized into 3 categories i.e. no smoker, 1 smoker and 2 or more smokers in
the summary of the Hosmer-Lemeshow goodness of fit test and area under the ‘ |

R the home. Table 4.4 shows the adjusted odds ratios of fespiratory symptoms by
OoC curve. The models for each dependent variable were reasonably fit with the

number of smokers at home. It showed that adjusted odds ratios increased with
Hosmer—Lemeshow goodness of fit revealed not significant. !

increasing number of smokers at home for cough in the morning, cough most days
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for the previous 3 months, phlegm in the morning, ever wheeze or diagnosed
asthma by doctor, throat problems in the morning; throat problems during daytime
and throat nroblems at nioht. No increased in odds ra'tin observed for cough at

night, phlegm during daytime or at night, nose problems at any time.

Table 4.4 Adjusted odds ratios (OR) for respirato
smokers at home (OR) P ry symptoms by number of

Symptoms 0 smo
P |0 smoker ORESEC)  Oh ool
: (o} (4]
Cough, morning 1.00", 1.51(1.06,2.17) 2.22 (1.31, 3.7&‘%)
Cough, night 1.00 1.62 (1.11, 2.36) l 1.48 (0.80, 2.71)
Cough for 3 month; 1.00 1.76 (1.15, 2.70) 2.34 (1.18, 4.23)
Phlegm, morning 1.00 1.48 (1.086, 2,.07) 2.04 (1.23, 3.41)
Phiegm, day or night 1.00 1.49 (1.06, 2.09) 1.52 (0.90, 2.58)
Ever wheeze or 1.00 : 1.48
e e .48 (0.99, 2.20) . 1.88(1.05, 3.36)
Nose problem,
el 1.00 | 1.47 (1.08, 2.00) . 1.02 {(0.61, 171)
Nose problem, 1.0 Y
gl .00 1.34 (0.98, 1.83) 1.31(0.80, 2.17)
Nose problem, night 1.00 1.38 (1.02, 1.87) ' 1.23 (0.75, 2.01‘)
Throat problem, 1.0
G .00 1.45 (0.95, 2.22) 2.20 (1.18, 4.08)
Throat problem,
daytime 1.00 1.74 (1.709, 2.79) 2.11(1.08, 4.11) -
Throat problen;o, night 1.00 1.71 (1.07,2.71) 217 (1.10, 4.27)

Model fitnesses were checked for each dependent variable. Table 4.5
shows the summary of the Hosmer-Lemeshow goodness of fit test and area under
the ROC curve. The models for each dependent variables were reasonably fit with

the Hosmer—Lemeshow goodness of fit revealed not significant.
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Table 4.5 Summary of the Hosmer-Lemeshow goodness of fit test and area

under the ROC curve

Dependent variables Hosmer-Lemeshow Area under
Chi square p value ROC curve

T Cough in the morning 339 0.97 0.58

2. Cough at night 8.39 0.40 0.62

3. Cough for 3 months 4.95 0.55 - 0.68

4. Phlegm in the morning 3.38 0.91 0.61

5. Phlegm daytime or night 1.48 0.96 0.56

6. Ever wheeze or diagnosed 0.20 0.98 0.60

asthma

7. Nose problems in the 9.23 0.32 0.60

morning

8. Nose problems daytime 6.04 0.64 0.55

9. Nose problems at night -1.00 0.91 0.55

10. Throat problems in the 3.63 0.82 0.61 |

morning

11. Throat problems daytime 3.78 0.71 0.63

12. Throat problems at night ~ 5.29 0.73 0.67

4.6 The association between secondhand smoke exposure and peak

expiratory flow rate (PEFR)

Peak expiratory flow rate was measured for all children in order to determine

the association between PEFR and secondhand smoke exposure at home.
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4.6.1. Univariate analysis

In studying the difference of PEFR between exposed and unexposed

. ¢ B . .
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considered’to be potential confounders and were included as covariates in the
analysis. Independent t-tests were applied between exposure variable and PEFR
and to each of covariates to identify whether they were significantly different
between the exposed a:\d unexposed children. At alpha 0.05, there was significant
difference in height and weight between exposed and unexposed children. The
exposed children were taller arid heavier than unexposed chil‘dren.\However there

was no-significant ‘difference in PEFR between the exposed and non-exposed

children (table 4.6), C )

Table 4.6 - Differences of the PEFR ' '
and ¢ i
non-exposed children to secondhand smoke(;‘;alfcl)ar:lees petiveen exposed and

-

Variables Non exposed - Exposéd #pvalle
Mean (SD) | Mean (SD)' -
1. Height 136.24 (7.74) 137.25 (7.54) 0.017
2. Weight 35.44 (5.91) 36.59 (6.00) 0.006
3. PEFR ’ 266.18 (60.80) 266.06 (57.70) 0.978

# Independent t-test

Further analysis using ANOVA test was done to determine the mean

difference of PEFR according to number of smokers in the house. Mean PEFR of
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the children exposed to more smokers was slightly lower compared to those
exposed to only 1 smoker. However the difference in niean PEFR was not

statistically significant. Table 4.7 shows the mean PEFR according to number of

smokers at home.

Table 4.7 Differences of mean PEFR according to number of smokers at
home .

Variable Number of household smokers # P value
Mean (SD)
No smoker 1 smoker 2 2 smokers

PEFR  266.18 (60.80) 267.53 (58.37)  259.76 (54.64)  0.555

# ANOVA test

4.6.2. Multivariate analysis

As this is a confirmatory analysis, no variable selection was done. A
univariate analysis of covariance (ANCOVA) was used to exarﬁine the difference in
PEFR between exposed and,:unexp_osed group while potential confounders were
controlled. The fixed factor was secondhand smoke eXposure, while weight and
height of the children were the covariates family history of asthma as a categorical
confounder and PEFR was the dependent variable.‘At alpha 0.05, the overall
multivariate analysis shows no significant difference of the PEFR between exposed

and unexposed children (p=0.816) when weight, height and family history of
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asthma were included in the model. Table 4.8 shows the summary of the overal| g

multivariate analysis.

Tahla 4 8 QSummary of the overall multivariate analysis in exnlaining PEFR

Variables F statistic p value
Secondhand smoke exposure 0.054 0.816
Sex 111.52 <0.001
“Family history of asthma 10.48 0.001
Height L | 27.35 <0.001
Weight 157 ’ 0.210

~

%
*

-

There was no possible multicollinearity between factors and covariates as well as
among the covariates in explaining the outcomes as shown by small standard' error
of parameter estimates. Therefore the fixed factor and covariates could be

. -
maintained in the model. Two-way interaction terms were checked one by one

-~

between factor and covariates and none of them was found to be significant.

4.7 The associatjon between secondhand smoke exposure and cognitive
performance

Four subtests of Wechsler Intelligence Scale for Children (WISC-ill) were

performed on the schoolchildren to determine the cognitive status. The subtests

were:
i. Digit Span Forward

ii. Digit Span Backward
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iii. Coding

iv. Arithmetic

4.7.1 Univariate analysis

Table 4.9 shows the mean cognitive tests for secondhand smoke exposure
and confounders that were include.d in the analysis. qu Digit Span Forward test,
the mean score forr non-exposed children was higher than the exposed children,
girls have higher score and primary 6 children have the highest score. With regard
to parental educational status, the mean score increased with increased maternal
educational level and also same for paternal educational level. Children from family
with higher inc§me have higher score. For Digit Span. Backyvard subtest, the non-
exposed children have the higher score, girls and boys have the same score and

primary 6 children have the highest score. The score increased with increased

parental educational status. The score also increased with increased family

income. For Coding subtest, the mean score was higher in unexpoéed children,
higher among girls, highest among primary 6 chﬂdren, increased with increased
‘parental educational status and increased with increasedrfamily income. On the
other hand, for Arithmetic subfest, the score was higher among exposed children,
higher in girls, highest among primary 6 children but incon;istent with parental

educational status and family income.
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Table 4.9 Mean cognitive tests for secondhand smoke exposure and
confounder variables : -

\/ariahlee !’)SF o NSK Codinn Arithmetic
1.Exposure T e
Exposed 6.73 (1.75) 4.07 (1.65) 45.15 (10.84) 8.13 (1.00
Unexposed 6.84 (1.80) 4.30 (1.69) 45.65 (10.17) 8.04 (1:04;
2. Sex
Girl 6.87 (1.71) 4.17 (1.65) 47.95 (10.60) 8.13 (0.99)
Boy 6.70 (1.86) 4.17 (1.69) 42.67 (9.83) 8.05 (1.04)
3. Class )
Primary 4 6.63(1.66) . 3.70 (1.47) 40.53 (8.70) 6.89 (0.44
Prjmary 5 6.43 (1.78) 3.99(1.58) . 42.56 (9.04) 8.71 g0:57;
Primary 6 7.23 {1.82) s 4.81(1.73) - 52,70 (9.47) 8.79 (0.45)
4. Maternal ) |
education ,
No fo'rmal 6.26 (1.89) _ 4.03 (1.51) 46.13 (12.10) « 8.21(0.87)
education ‘ - ’ ‘
Primary school  6.56 (1.77) 4.00 (1.66) 42.29 (11.10) 8.05 (0
. . . 42 . . .99)
Secondary 6.86 (1.76) 4.18 (1.67 45
ve (1.67) .77 (9.88) 8.09 (1.04)
University 7.00 (1.79) 4.48 (1.70) 47.98 (11.28) 8.11 (1.01)
5. Paternal
education ®
No formal 6.64 (2.04) 4.07 (2.03 44.61 (13.
o form: (2.03) .61 (13.16) 8.11 (0.99
Primary school  6.59 (1.59) 3.88 (1.51) 43.30 (10.06) 8.12 (0
. . . . . .96)
Secondary 6.72 (1.80) 4.15 (1.63 45
(oeco 15 (1.63) .58 (10.44) 8.09 (1.04)
University 7.48 (1.82) 4,84 (1.85) 48.40 (10.48) 8.08 (1.02)
6.Family income |
< RM 500/month  6.68 (1.72) 3.94 (1.63) 43.76 (10.54) 8.07
. . . 54). .07 (1.02
RM 501-RM 1300: 6.61 (1.78) 4.46 (1.59) 47.09 (10.31) 8.20 20.943
> RM 1300 7.19 (1.89) 4,51 (1.73) 47.77 (10.15) 8.08 (1.06)

cognitive tests and exposure variable to identify whether they were significantly
different between the two groups. The mean score for DigitvSpan Forward, Dig‘it
Span Backward and Coding were higher among unexposéd children. However the
mean score for Arithmetic was higher among exposed children. At alpha 0.05,
there was no significant difference in all cognitive tests scores between the groups.
Table 4.10 shows the differences of the cognitive test scores between exposed
and unexposed group in the univariate analysis.

Table 4.10 Differences in mean cognitive test scores between exposed and
unexposed children ‘

Variables Non exposed Exposed #p value
Mean (SD) Mean (SD)

1. Digit Span Forward 6.84 (1.80) 6.73 (1.77) 0.364

2. Digit Span Backward 427 (1.68) 407 (1.65) 0.089

3. Coding 4525 (9.99) 4511 - (11.03) 0.858

4, Arithmetic 8.04 (1.04) 8.13 (1.00) 0.197

In studying the difference of cognitive tests scores between exposed and
unexposed children to secondhand smoke at home, sex, class, parental
educational status and family income were considered to be} potential confounders

and were included in the analysis. Independent t-test was applied to each of
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# Independent t-test

Further analyses usihg ANOVA teét was done to determine the mean
difference of each cognitive tests score according to the number of smokers in the
household. The mean score for Digit Span Forward, Digit Span Backward and
Coding. The mean score for Arithmetic increased w-ith increasing number of

smokers in the house. However the differences in means were not statistically
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significant. Table 4.11 shows the differences in mean cognitive test scores

according to number of household smokers.

Table 4.11 Differences in mean cognitive test scores according to number of
smokers at home

Variables Number of household smokers # p value

' Mean (SD)

0 smoker 1 smoker 2 2 smokers
Digit Span Forward  6.84 (1.80) 6.75 (1.78) 6.63 (1.72) 0.567

] ' .

Digit Span Backward 4.27 (1.68) 4.1 (1.86) 3.94 (1.51) 0.172
Coding 45.25(9.99) 4551 (11.06) 43.40(10.78) 0.255
Arithmetic 8.04 (1.04) 8.13 (0.99) 8.14 (1.07) 0.434
# ANOVA test

4.7.2, Multivariate analysis

-

A multivariate analysis of variance (MANOVA) was used to examine‘the
difference of mean cognitive tests scores between exposed and non expgsed
group. The fixed factor was secondhand smoke exposure, sex, class, parental
educational status and group of family income were the confounders. Mean Digit
Span Forward test score, mean Digit Span Forward test score,‘mean Coding test
score and mean Arithmetic test score were the dependent variables in the analysis.
At alpha 0.05, the overall multivariate analysis shows no significant difference of
the mean cognitive test scores between exposed and unexposed children (p =

0.739) when other confounders were in the model. Table 4.12 shows summary of

the overall multivariate test.
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Table 4.12 Summary of the overall multivariate analysis in explaining the
cognitive tests scores .

Variables F statistic p value

Secondhand smoke exposure 0.49 : 0.739
Sex 16.34 <0.001
Year of study 163.47 | <0.001
Maternal educational status 1.76 0.049
Paternal educational status 1.90 0.031
Family income group 3.21 10.001

There was no possible multicollinearity between fixed factor and other
factors in ’expiaining the outcomes as shown by small standard error of parameter
estimates. Therefore the fixed factor and other factors could be maintained in the
model. Two-way interaction terms were checked one by one between fixed factor

and other factors and none of them was found significant.
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CHAPTER 5

DISCUSSION
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has been recognized that most people spend 75-90%

(Lebowitz. 1983). Interest has mainly been focused on the potential hazards of

sltee il r}
of their lives indoors

tobacco smoke, home dampness, humidifier use and nitrogen dlox1de mainly

produced by combustion appliances. In recent years, many studles have focused
on the detrimental effects of exposure to secondhand smoke especially among
children. However, except for several studies on secondhand smoke in China
(Venners et al., 2001) and Hong Kong (Lam ef al, 1998 Lam et.al, 1999) the
existing evidences in the llterature on secondhand smoke and children health are

mainly derived from Western developed countries (Cook & Strachan, 1997, Gergen

2001 DiFranza et al. , 2004).

-

5.1 Prevalence of secondhand smoke exposure

Because cigarette smoking is prevalent among Malaysian adults, the
likelihood of passive exposure in children is expected to be high. From the National
and Health Morbidity Survey 1996, the smoking prevalence among adults was

0,
24.8% and prevalence among male was 49.2% and female was 3.5%. Assuming

that the smoking family members did smoke at home this study found that 55.6%

of the children were exposed to at least one smoker at home mainly from the

father. When categorized into number of smoking household, 45% students lived:
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with 1 smoker, 9.2% lived with 2 smokers, 1.1% lived with 3 smokers and 0.3%
lived with 4 smokers. For young children, the major source of exposure to tobacco
smoke was smoking by parents and other household members. This study showed
that the main source of exposure was the father followed by uncle and grandfather.
None of the children have a smoking mother. One advantage of not having
mothers who smoked was that the problem of determining whether the effects of
secondhand smoke exposure were intra or extra uterine can be avoided. However
the use of paternal smoking as a proxy for secondhand smoke exposure of
children can be problematic, as fathers were generally less likely to be the main
caregiver these children. Lam et al. (1999), found that in Hong Kong, the main
sources of secondhand smoke exposure were fathers and grandfathers, followed

by mothers, other relatives and brothers.

The prevalence of secondhand smoke exposure among children in this
study was comparable to other studies in other countries. For example, WHO
estimated that almost half of the world’s children breathe air polluted by tobacco
smoke, particularly at home. A study by Pirkle et al. (1996), in order to estimate
the extent of exposure to seéondhand smoke ln the US population on the basis of
questionnaire data and of serum cotinine measurement showed that 43% of US
children were exposed to smoking by household members. Lam et al. (1999) in
Hong Kong also observed about 47% of the children exposed to secondhand
smoke particularly at home. A study on 8-10 year of age Croatia children gave the
higher prevalence of children who exposed to at least one smoking parents i.e.

64% (Gomzi, 1999). However, the definition of secondhand smoke exposure varied
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from study to study and these comparlsons may not be valid. However it is
suggested that many children are exposed to secondhand smoke because of
parental emokina heeanes in maat cniintriag, natticilarly in thoee whare neanla
were generally not aware of tobacco smoke'’s harmful effects on children’s health,

parental smoking status will reflect children’s exposure, as smoking parents were

unlikely to minimize their children’s exposure by not smoking in their presence -

(World Health Organization, 1999).

B

Many investigations hav“e,’ used either a diehotomous classification or the
number ef current household smokers as exposure variables. Or\wly one study
defined exposure to parental- smoking with reference to the child’s lifetime (Tager
et al., 1979). A few studies have classified exposure based on the number of
cigarett_es currently smoked per day (Cuijpers et el., 1995). In this study, the
EXposure was measured by the current parental smoking status other housthold

-
members smoking status and approximate number of cigarettes smoked per day
However number of cigarette smoked per day was not analyzed because of many
missing values especially involving other household smokers.

Exposure t’o secondhand smoke can be measured by either self-report by
measuring cotinine levels. The two methods can give different results with respect
to the proportion of children exposed to secondhand smoke. There is no clear
guidance as to which measure (self-report or cotinine) was the best for

documenting secondhand smoke exposure. While cross-sectional studies looking

at risk factors have found self-reported secondhand smoke exposure and
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measured cotinine levels were highly correlated (Hendersqn et al., 1989,
Chilmonczyk et al., 1990, Hovell et al., 2000)), other types of studies have not
always found the same correlation. For example, during a year-long follow-up after
an intervention to reduce secondhand smoke exposure in the home, the control
group self-reported less secondhand smoke exposure whilev the measured cotinine
Vvalue of their children increased (Hovell et al., 2000). In contrast in a year-long
study to document the impact of secondhand smoke exposure on lower respiratory
infections self-reported secondhand smoke exposure was statistically significantly
correlated with lower respiratory infections while measured cotinine was not
(Margolis et al., 1997). Therefore, it appears clear that neither measurement will be
the best in all circumstances. Validation of secondhand smoke exposure
measurement is important and should be used for studies in developing as well as

developed countries if at all possible.

5.2 Secondhand smoke exposure and respiratory symptoms

Many studies have implicated secondhand smoke as a cause of respiratory
ililness in young schoolchildfen. This study found a number of statistically
significant associations between secondhand smoke exposurerand respiratory
syn‘iptoms among children. Significant associations were seen for cough in the
morning (OR=1.67), cough at night (OR=1.59), cough most days for the previous 3
months (OR=1.76), phlegm in the morning (OR=1.57), phlegm during daytime or at
.night (OR=1.49), nose problems in the morning (OR=1.38), nose problems at night

(OR=1.40), throat problems at night (OR=1.78), ever wheeze or diagnosed asthma
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by doctor (OR=1.55) throat problems in the moming (OR=1.57) and throat ~

problems during daytime (OR=1.81). No significant odds ratios observed for nose

problems during davtime

The associations between secondhand smoke exposure and the respiratory
symptoms were further compared according to number of household smokers (no
smoker, 1 smoker and two or more smokers). The oddé ratios increased with
increasing number of sm;kers\ at home for cough in the morning, cough most days
for the previ‘ous 3 months, phlegm in the morning, ever wh‘eeze\or diagnosed |
asthma by doctor, throat problems in the morning, throat problems during daytime
and throat problemslat night. No increased in odds ratid observed f:)r cough at.
night, phlegm during daytime or at night, nose proble}ns at any time.

Most of studies focused only on the symptom of cough, phlegm and whtze;e
only. The US EPA review considered cough, phlegm and wheezing particularly, in
infants and preschool children and the estimated odds ratio were between 1.1-2.0.
The EPA review did not consider nose and throat problems separateiy from other
respiratory illnesses. Lam ef al. (1998) included throat problems (frequent itchy or
sore throat of throat discomfort) and nose problems (frequent blocked or runny
nose) in secondary school children. This finding provided additional evidence tb
support a causal relaﬁonship between secondhand smoke exposure and throat
problems and possibly an association between secondhand smoke exposure and

nose problems in older school children. Charlton (1984) studied only on symptom

of ‘cough’ only in relation to parental smoking and showed a significant association
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between parental smoking, general family smoking, and self reported frequent

cough in children who had never smoked-particularly those aged under 11.

Our study observed a dose response relationship for cough in the morning,
coughs most days for the previous 3 months, phlegm in the morning, ever wheeze
or diagnosed asthma by doctor, throat problems in the morning, throat problems
during daytime and throat problems at night. Many other studies also showed a
dose-response relationship. For example, Lam ef al. (1999) showed that the
adjusted odds ratio increased with increasing number of smgkers at home for
throat problems, cough, phlegm and nose problems. Peters et al. (1996) found a
dose response relationship between the number of categories of smokers in the.
home and respiratory symptoms with the strongest effect on cough or sore throat
and phlegm. A systematic review on parental smoking and prevalence of
respiratory symptoms and asthma in school age children by Cook & Strachan
(1997) also showed the clear incréased in odds with number of parents smoking
which was highly statistically significant for asthma, wheeze, and cough and

consistently seen in nearly all st_udies.

While many studies showed a positive association between secondhand
smoke and respiratory symptoms, some studies found no such association. In

addition to cough, phlegm, and wheeze, Burchfiel ef al. (1986) added the

symptoms of bronchitis and chest cold in his study among Tecumseh children.-

They found that secondhand smoke was associated with increased prevalence of

phlegm, wheeze, asthma and colds settling in the chest among males and wheeze,
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bronchitis and colds settling in the chest among females. Nevertheless, history of -

cough did not show a significant associaion. Azizi & Henry (1991) also observed
lack of sionificant assoriation hatween sacondhand smoke and chronic connh
phlegm and persistent wheeze or asthma among children in Kuala Lumpur. A
study by Ribeira ef al. (2002) in Sao Paolo also did not find an increase in the
incidence of respiratory infections and asthma attacks among children exposed to
secondhand smoke. However, the sample size of this study was small and the time
)

period over which the inéidenge of respiratory infections and asthma attacks
investigated was limited to three months only.

In this study, e\)er wheeze or diagnosed asthma was combined "because it
was felt that ‘doctor diagnosed asthma’ alone was.inappropriate since a large
number -of Malaysian children with symptomé may not have been diagnosed by a
doctor giving rise to p053|ble bias. A systematic review of the, evidence relatmg
parental smoking to respiratory symptoms in school- -age children reports odds ratlo
for asthma of 1.21 and 1.40 for wheeze for either parent smoking (Cook &

Strachan, 1997, Strachan & Cook, 1998).

There is currently considerable controversy regarding the role of
secondhand smoke in the development of asthma. In children one Iongifudinal
study found that late onset (after age 3 years) wheezing was associated with
maternal smoking and allergy (Martinez etv al., 1995). Another study reported that
only children of women with less than high school education developed asthma

upon exposure to secondhand smoke (Martinez ef al., 1992). Another study
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reported that only children with atopy dermatitis developed asthma on exposure to
maternal smoking (Murray & Morrison, 1990). Follow-up studiés of infants over the
first 6-10 years of life found that secondhand smoke was not associated with
development of asthma (Horwood et al., 1985, Neuspiel et al,, 1989, Sherman et

al., 1990).

Childhood asthma is considered to be an allergic disease. Thus if
secondhand smoke caused the development of asthma in a person who would not
otherwise become asthmatic, secondhand smoke.should be associated with a
change in that person’s atopic status. However from the various studies cited
above one is led to the conclusion that secondhand smoke increases asthma but
does not change the atopic status of an individual. For example, among a cohort of |
children followed closely from age 3 through age of 6 years, maternal smoking
increased the risk of doctor diagnosed asthma while having no influence or being
slightly protective against the development of allergen skih tests (Oddy et al.,

1999).

Cook & Strachan (1999§)‘. confirmed that exposure to cigarette smoke. was a
more common cause of early wheézing illness than asthma. The incidence of
asthma during the school years was less strongly affected by parental smoking. A
similar age-related decline in the strength of the secondhand smoke effect was
evident in cross sectional studies (Cook & Strachan, 1997). This may simply reflect
the diminishing level of exposure to secondhand smoke from household sources

as children grow up.
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It must be borne in mind that all the symptoms studiéd were self reported by
the children, and what was considered ‘usually’ may vary from one child to another.
Naverthelege  the term wae nrohabhe 2 rencanabl nnod measire honoies it
expresses the child's own feeling. A study‘by Burr et al. (1999) supported that
symptoms of wheeze and cough were reported more frequently by children than by
parents answering on their behalf; presumably because the chfldren were aware of
symptoms that occurred’when they were not in their parents’ company. Therefore,
if he or she has the symptorhs enough to be .aWare of it and considered it to be

frequent, it is clearly a health problem.,

5.3 Secondhand smoke exposure and PEFR 3 .

In this study, we used peak expiratory flow rate measurement as an
estimation of the lung function. The result showed that exposed children have
lower PEFR but the difference was not statisticaﬂy’signiﬁcant. When PEFR was

compared with the number of smokers in the house, the PEFR declined with

increasing number of smokers in the house but again was not statistically

significant. The lack of association observed in this study may be due to the

selection of PEFR as a measure of pulmonary function measurement may not be

adequately sensitive to small changes in mild disease states. A normal PEFR did
not indicate that other lung function measurements were also normal. Eighteen
percent of children with normal PEFR had reductions in forced expiratory flows

between 25 and 75% of vital capacity by spirometry (Klein et al., 1995).
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Some studies PEFR measurement showed some variation between
exposed and unexposed children. For example, a study of 40 children aged 10-11
years in Italy reported lower average levels but greater variability in peak expiratory
flow rate in the 20 children exposed to secondhand smoke (Casale ef al., 1992).
The sample excluded asthmatics and those rwith acute respiratory problems.
Frischer ef al. (1993) measured PEFR daily over five days in 991 subjects in
Germany, they found greater variability among children whose mother smoked but
no difference in the level of PEFR between exposed chfldren and those not
exposed to maternal smoking. Variability in PEFR was also observed in asthmatic
patients. For example, Schwartz ef al. (2000) did a prospective study for 3 months
on asthmatic subjects aged between 7 to 12 years, by measuring their PEFR rate
every morning and evening and keeping daily diary of respiratory symptoms. The
result showed that exposure to secondhand smoke was associated with a PEFR
reduction of 42 L/min in morning and 41 L/min in evening among asthmatic

children.

Many studies suggest that pulmonary function decrement in school-aged
children is a result of combinéd early life (including in utero) and current exposures
to maternal smoking (Wang et al., 1994). Postnatal exposure secondhand smoke
exposure has been associated with small declines in pulmonary function and the

mechanism of damage has not been identified (Wang ef al., 1994).
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5.4 Secondhand smoke exposure and cognitive performance

In this study the children cognitive status were assessed by Wechsler
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general intelligence with the subscales measuring various cognitive abilities. The
tests that we used in the study were Arithmetic which measured mathematical
knowledge, mental computations and concentrations. Digit Span measured
attention span and short-term memory. Codihg measured motor coordination,
speed of mental operation a;id short term memory. The combination of the tests

was called Freedom From Distractibility (FFD) which refers to attention and

concentration. The result spowed that the scores of Codihg, Digit Span Forward

and Digit Span backward decreased when the number of smokers increased but it

was not statistically significant. The inverse association was observed for

Arithmetic but it was not significant.

e

-

In contrast, experimental and human studies have linked secondhand -

smoke exposure with decreased performance in tests of reasoning ability and

language development (Bauman et a/.1991; Eskenazi and Bergmann 1995), tests |

$

of intelligence (Johnson, et al. 1999), and an increased risk for grade retention
(Byrd & Weitzman 1994). These findings suggested that secondhand smoke
exposure may be causally associated with impairments in cognitive skills. Reading

ability was especially sensitive to this exposure.
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Yolton et al. (2004) utilized serum cotinine, a biomarker of secondhand
smoke exposure, to examine the relatiohship between the exposure an’d cognitive
abilities. Cognitive and academic abilities were assessed using the Reading and
Math subtests of the Wide Range Achievement Test-Revised and the Block Design
and Digit Span subtests of the WISC-Ill. They found a significant inverse
relationship between serum cotinine and scores on reading, math, and block
design, but not digit spén. The estimated secondhand smoke-associated

decrement in cognitive test scores was greater at lower cotinine levels.

Bauman et al. (1989) compared the California Achievement Test (CAT)
scores of eighth-grade children of smokers and non smokers. They Areported a
dose-response relationship between the total numbers of cigarettes smoked
currently by family members and the children’s overall CAT scores, and found
differences between the children of smokers and of non smokers, particularly in
spelling and language skills. Fried ef al. (1997) using different assessment tools,
found that children expdsed to secondhand smoke during chilldhood but not
children whose mothers were exposed to secondhand smoke during pregnancy

had lower scores on tests of language/auditory processing.

The mechanisms by which secondhand smoke exert its effects on cognitive
function are not known. Research into the effects of nicoﬁne and cotinine (Audesirk
& Cabell, 1999) on neurite length suggest that exposure to these substances
during prenatal development, as with lead exposure (Schneider et al. 2003), may

impact both the survival and growth of essential nervous system components even
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at very low levels of e);posure. While prenatal exposure to tobacco smoke has
been found to impact neuArite growth and neuronal connections, more research is
needed to explore the mechanism bv which postnatal cecnndhand smoke afforte
cognitive ability and whether this was similar or different mechanism from the

effects during prenatal development,

Because many of these adverse health effects are common ailments and’

secondhand smoke expo%ure lS very widespread, even small increase in average
individual risk result in large . population riéks. Furthermote, there ‘may be
susceptible subgroups of children that are at even highef individua:l risk. FiAnally,
while the effects may be difficult to measure, it is plausiblesthat children’s exposure

to secondhand smoke and consequent health effects may increase risks of further

adverse health effects in adulthood.

®*

5.5 Limitations of the study
This study has been designed with much thought and care to obtain valid
results as far as possible. However, there were limitations which were beyond the

control of the author ahd scope of the study.

1. The main limitation of the study was the cross-sectional design of the study.
Because passive smoking and respiratory symptoms were measured at the same
time, the time sequence of the associations observed could not be ascertained
definitively. Studies demonstrating the reveréibility of }édverse effects with reduced

exposure to secondhand smoke such as cohort or case control studies would be
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useful. However in view of a quite large sample size and the study involved the

school children, it would be beyond the resources of this study.

2. A questionnaire was used to determine the respiratory symptoms and exposure
status of the children that can lead to measurement bias. It may be underreported
of the exposure or over reported of the symptoms. It would be an advantage if the
study assessed exposure by measuring coti‘nine levels. This would take account of
changes in exposure to secondhand smoke which occurs as children grow older
and spend less time with their parents resulting in a reduction in their exposure.
However measuring thé cotinine will be very costly because of large number of the
sample size. Jennifer A. Seifert ef al. (2002) has proved that a questionnaire
survey reflected the child’s exposure to secondhand smoke and the survey was

sensitive to varying levels of exposure.

3. The use of the number of smokers in the household as an indicator of
secondhand smoke exposure at home does not account for other factors that
influence secondhand smoke exposure at home such as robm‘ventilation, duration
of exposure, and proximity to ‘s;mokers. These factors are very subjective and the
response may not be reliable. However an afford has been made to categorized
the exposure by the number of cigarettes smoked by the household but there were

many missing values and it was decided not to analyzed this variable.

4. Smoking status of the children and other potential confounders, such as other

sources of indoor air pollution were not included in the study. In Malaysia, other
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potential sources of indoor pollution are cooking stoves and domestic insect
repellents. A popular type of mosquito repellent is the mosquito coil which was left
smolderina for 6-8 hours in the bedroom or under the bed at ninht. These factors

should be considered in the future research.

5. Regarding the lung function test, the used of peak expiratory flow meter to

assess the lung function of the children may not be sensitive enough to detect

A

small changes. Spirometry wopld be better but it was an effort dependent test that
required careful instruction and-cooperation of the test subjec¢ts and studying the

~

primary school children will encounter this problem.

*
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CHAPTER 6

SUMMARY AND CONCLUSIONS

In this cross sectional study on the secondhand smoke exposure among
primary school children in Kota Bharu Kelantan we found that more than half of the
school children were exposed to secondhand smoke at home mainly from the
smoking fathers. The exposure was measured by using questionnaire and by
assuming that the smoking household members did smoke in the house. This large
number of exposed children needs protection because of the adverse health
effects of the exposure. In Malaysia, symptoms of upper respiratory tract infections
represented about 35% of medical problems among adolescent who seek
treatment from health clinics (Ministry Of Health, 2000). We studied on symptoms
of cough, phlegm, wheezing or asthma, nose problems and throat problems and
found that there was a éignificant association between éecondhand smoke
exposure and these respiratory symptoms among school children. The increased
in odds ratio when the number of smokers in the house were more than one

suggested a dose-response [elationship.

We also compared the PEFR reading between the exposed and unexposed
children and there was no significant difference between the two groups.
Furthermore, the cognitive performance of the schoolchildren in terms of attention
and concentration were compared between the exposed and unexposed children.

The scores for 4 subtests from WISC-IIl namely Arithmetic, Coding, -Digit Span
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Forward and Digit Span Backward were compared and showed no significant
difference between these groups. It was concluded that secondhand smoke
avnnenrn hoe an peennintinn with regniratory sumptame  On the other hand
secondhand smoke exposure has no association with PEFR and cognitive
performance in term of attention and concéntration of the primary school children in

Kota Bharu Kelantan.
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CHAPTER 7
RECOMMENDATIONS

This study found that more than half of the school children were exposed to
secondhand smoke at home and they are vulnerable to the adverse effects of
the exposure because they spend much of their time at home. The study also
showed that there was an association between secondhand smoke exposure
and respiratory symptoms among the children. Therefore, stricter policies and
enforcement are needed to protect children from secondhand smoke and its
adverse health effects. Legislation is of limited value in reducing exposure in
private homes. Professionals, parents, patients, and the public need to be
educated about the harmful of secondhand smoke and how to protect children.
Health care workers in hospital settings can include secondhand smoke
exposure in their initial assessment of all admissions and counsel parents
appropriately. The smokers should be encouraged to stop smoking by
establishing and promoting quit smoking clinics. Potential smokers need to be
identified and praised for?not smoking thus far. They also need information
about healthy alternatives for reducing stress, such as exercise and may need
opportunities to role-play how to resist smoking. Skillful use of mass media,
based on principles of communication science, coupled with advocacy that links
government public health policy with efforts by health professionals and

grassroots groups, is essential to the success of any educational campaign.
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This study did not observe an association between secondhand smoke

exposure and lung function which was measured by peak expiratory flow meter.
Itia eunnacted that nthar meathed such as snirometry is used to assess the luno
function. If were to use peak flow meter, it is suggested that variation of the

PEFR is taking into consideration.

A questionnaire wgs used to measure the secondhand smoke exposure
among the children in this study. The questionnaire should be validated with the
cotinine level in Malaysian population to determine the éxtent of exposure
among the childrep. In exploring the effects of seco}ndhand smok; on coghnition
of the children, we haver studied mainly on the attention and cc;ncentration
aspect and it showed that they were no diffe;ence between exposed and
unexposed children. It is suggested that other aspect of cognition being studied

such as reading because the literatures suggest it is the most affected or study
*

on the school performances of the exposed compared to unexposed children,
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