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PROTECTING CHILDREN FROM THE ENVIRONMENT

Environmental exposures start in
the womb, and can have effects

throughout life.

Children, including adolescents, are exposed to a variety of
hazards from the environments in which they live, learn and play.
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1. Outdoor activity
A Their increased exposure, as children in tropical climate spend less than 80% of their time indoo
A They exert themselves harder than adults when playing outside.

2. Size and physiological development
A Children are growing and developing.
A Their lungs are developing, therefore, physiologically not matured.
A Exposure during infancy or childhood could hinder the development of the respiratory
system, resulting in decreased lung capacity or size.

3. Metabolic rate
A Their metabolic rates are fast, most organs and bodily systems are not matured.
A Children take in more air per unit body weight.
A Asthmatic children in areas with high levels gfa@d particles, and participate in >3 competitive
sports are at greater risk of increased asthma symptoms and attacks
4. Early exposure —
A Environmental exposure of children starts in the womb and can have affect throughiﬂw EJEJM
their lives




FGDoorPRuority ikistfaf ek Issues forlMalaysiaug 2018)

20 FGD members
3 Environmental physicians

2 Occupational physicians

1 Family health physician

1 Paediatrician

3 Environmental health officers
4 Public/environmental health
engineers

1 Environmental engineer

2 Environmental managers

1 Vector control specialist

1 Air quality specialist

1 Disaster scientist

1st FGD at UPM (9 Aug 2018)
2nd FGD at KKM (22 April 2019)
12 + 8 = 20 FGD participants

7 TWG10 members (did not
participate in ranking)
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2nd FGD»omw Prionityitistfof-EH dssuesIfor Malaysia
(22 April 2019) '
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Abstract

Objectives: Environmental risk factors contribute to 24% of
the global burden of disease from all causes in disability-
adjusted life years (DALYs), and to 23% of all global deaths.
Malaysia being an advanced developing country, thereis a
need to priodtise environmental health issues to enable
environmental health practitioners to focus on the most
significant and urgent environmental health concerns.
Content: This project was undertaken by a Thematic
Working Group on Environmental Health Experts (TWG 10)
under the Malaysian National Environmental Health Action
Plan. Sixteen pre-selected environmental health issues were
presented to a two focus group discussions among 20
environmental health and related professionals who then
scored each issue on its magnitude and severity scale.
Summary: The total of these scores generated a list of
priority environmental health issues for Malaysia. Children
environmental health came out as the environmental
health issue of the highest priority.

*Corresponding author: Zailina Hashim, Department of
Environmental and Oceupational Health, Faculty of Medicine and
Health Sciences, Universiti Putra Malaysia, Serdang, Selangor 43400
UPM, Malaysia, E-mail: drzhashim@gmail.com

|amal Hisham Hashim, Department of Environmental Health and
Occupational Safety, Universiti Selangor, Shah Alam Campus, Shah
Alam, Selangor, Malaysia

Rozita Hod, Department of Community Health, National University of

Qutlook: We hope that this list of priority environmental
health issues will be used for prioritising academic and
professional manpower training, research funding alloca-
tion and planning for intervention programmes by various
stakeholders.

Keywords: environmental health issues; focus group dis-
cussion; Malaysia; priority.

Introduction

Environmental health comprises those aspects of human
health, including quality of life, that are determined by
physical, chemical, biological, social and psychosocial
factors in the environment. It also refers to the theory and
practice of assessing, correcting, controlling, and pre-
venting those factors in the environment that can poten-
tially affect adversely the health of present and future
generations [1]. A more recent definition is that environ-
mental health is the science and practice of preventing
human injury and illness and promoting well-being by
identifying and evaluating environmental sources and
hazardous agents and limiting exposures to hazardous
physical, chemical and biological agents in air, water, soil,
food and other environmental media or settings that may
adversely affect human health [2].

Environmental risk factors contribute to 24% of the
global burden of disease from all causes (in disability-
adjusted life years (DALYs)), and to 2395 of all global deaths
[3]. The environmental attributable fraction is slightly
higher for men (25%) than for women (229), partly because
orciinational risks were hicher in men. Most of these

During the FGD, each of the 20 participants were asked
to score each environmental health issue based on what
they think is its magnitude and sewverity score. Magnitude
scoring was based on the size of the population that will e
impacted by the issue. Sewverity scoring was based on the
seriousness of the outcome of the health impact on the
population. Both magnitude and sewverity scoring were
based on a Likert Scale of 1—5 (1=wvery low. 2Z=low,
I=moderate, 4=high and S=wvery high).

Guidelines were given to the participants on the
scoring of the magnitude of each enwvironmental health
issue as follows:

— Very low (1): affects only a wvery localised population
like a few wvillages or mukims (sub-districts).

—_ Loww (2]): affects an entire district or a few neighbouring
districts.

— Moderate (3): affects population statewide arnd may
even affect neighbouring states.

— High (4): affects several states or hotspots throughout
the natiorn.

— Very high (5): affect population nationwide and mavwy
even be transnational.

Similarly, guidelines were also given to the participants on
the scoring of the sewverity of each environmental health
issue as follows:

— Very low (1): causes mainly nuisance (e.g. odour) or
mild discomfort.

— Low (2): causes acute reactions like respiratory tract
infections, airway and skin irritation.

— Moderate (3): moderate health effects like respiratory
impairment and reversible organ dysfunctions.

— High (4): mavw lead to acute or chronic health effects
that mavw reguire hospitalisation (e.g. dengue, severe
asthmatic attack).

— Very high (5): may lead to permanent disability (like
chronic obstructive pulmonary disease or COPD),
chronic effects like cancer or renal failure, heart attack

and fatality.
il
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Qife] | NSt Top 10 Environmental Health Issues in Malaysia Total Scor
Rank | Rank

Children environmental health (birth cohort study, impact of indoor

1 1 environment). Formulate intervention strategies on how to manage, e.g. 169
schools/homes/childcare centres

4 5 Vector lgo[ne diseases (e.g. dengue Mes@reeding iAn junk yards/abandone( 168
LI I OSaky 2 YihegOwe of malaid)l NI
Contamination of drinking water sources and emerging water pollutants [e.g.

3 3 endocrine disrupting chemicals (EDCs), pharmaceutical drugs (antiseptics, 167
antimicrobials)].
Urban health issues (housing and sanitation, poor drainage, air pollution, mif

2 4 ) . : 166
urban poor, crime and security, related diseases).

9 5 Climate change adaptation strategies and neglected health issues. 162
Food safety and contamination issues (e.g. recycled cooking oil, untrained fo

5 6 handlers especially foreigners, incomplete food labelling on food allergens, n 160
compliance to food standards).

6 7 Pesticides contamination in air, water and food. 155

3 g Human exposure to environmental chemicals (e-giaste, industries and lead i 155
paint/consumer products).

7 9 Zoonotic diseases (use ecosystem approach on makRlasrhodiunknowles), 152
rabies, leptospirosisnelioidosis.

10 10 | Exposure to ionizing and naonizing radiationh. 144

ll1ssue added during first FGD
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Researches on Indoor Air Quality in Malaysian Schools

This presentation will discuss on the findings of studies conducted on secondary
schools students in the areas of :

AKuala Lumpur, WP (RMand school air lead)

AKajangand Bangj Selangor (school indoor air, respiratory health and allergy)
AKota Kinabalu, Sabah (school indoor air, respiratory health and allergy)
Alsland and Mainland, Penang (school indoor air, respiratory health and allergy)
AJohorBary Johor (school indoor air, respiratory health and allergy)

AK. Terengganu, Terengganu (school indoor air, respiratory health and allergy)
ATanjungKarang, Selangor (pesticides, 1Q and neurobehavioral performance)
AKuantan, Pahang (bauxite, respiratory health and allergy and bioaccumulation)
APasirGudang, JohoBaru(school indoor air, respiratory health)

In Malaysian schools, the indoor air quality is almost the same as the ambient
outdoor air because the classes were open air and equipped with fans for
ventilation without having any air conditioning system

UPM[ o




School environment

APoor 1AQ in schools can affect
a0dzZRSYiaQ KSIfOKZX
ability to perform specific mental task
requiring concentration

AThey may appear sleepy, coughing,
dizzy and experienced other
resplratory |IInessesJ\A[ogI|aet al.
2006) 1




Respirable particulate PM10: Urban vs rural

AUrban asthmatic children

also had significantly highel
respiratory symptoms than

those Iin suburban areas
(Zailinaet al. 2004 Khairul
Nizam et al. 2020).

A Significantly higher lung

function impairment, more
frequent asthmatic attacks

and lung inflammation in

urban children than the sub
urban areasJunaidaftet al.
2012 Khairul Nizam et al.

2021 )
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The Effects of Indoor Pollutants Exposure on Allergy
and Lung Inflammation: An Activation State of
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Abstract: Background: To explore the inflammation phenotypes following indoor pollutants exposure
based on marker expression on eosinophils and neutrophils with the application of chemometric
analysis approaches. Methods: A cross-sectional study was undertaken among secondary school
students in eight suburban and urban schools in the district of Hulu Langat, Selangor, Malaysia.
The survey was completed by 9 students at the age of 14 by using the [nternational Study of Asthma

\merican Journal of Applied Sciences 9 (10): 1553-1560, 2012
SN 1546-9239
) 2012 Science Publication

Asthma Severity and Environmental Health Risk Factor
among Asthmatic Primary School Children in the Selected Areas

"Junaideh Zakaria, Lye Munn Sann and ‘Zalina Hoshim
‘Departmentof Environmental and Occupaionel Healt,
Faculty of Medicine and Health Science,
Universit Putra Malaysta, 43400 Serdang, Selangor Darul Ehsan, Malaysia
“Faculty of Science and industel Technology,
University Pahang Malaysta, Lebubraya Tun Razak, 26300 Kuantan, Pahang,, Malaysia

Departent of Community Heath, Faculy of Mediine and Healh Science
Universit Putra Malaysia, 43400 Serdang, Selangor Darul Ehsan, Malaysia

Abstract: Problem statement: The purpose of this study was to assess the severity of asthma and
associated risk factors among asthmatic primary school children in the selected urban, industrial and
rural areas of Selangor and Kuala Lumpur. Approach: A total of 207 respondents were involved in
this study, in which 87 were children from the urban arcas, 67 children were from the industrial arcas
and another 53 children were from rural areas. The selection of respondents was based on purposive
sampling method, where only asthmatic children who had been diagnosed by physicians were
involved. Health records of the children were obtained from the school administration office
Respondents were children from Standard 2 to Standard 3, with informed consent from their parents. A
modified ISAAC Questionnaire translated into the Malay language was administered to the children
and then completed by the parents. Peak Expiratory Flow (PEF) readings were measured using a peak
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Aerosol and Air Quality Research, 20: 2371-2383, 2020
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Publisher: Taiwan Association for Acrosol Rescarch
U_rban Su t_}u rban https:/doi org/10.4209/aaqr.2020.03.0128
Parameter (MediantlQR) (MediantlQR p
n=16 n=16 The Impact of Exposure to Indoor Pollutants on Allergy and Lung Inflammation

among School Children in Selangor, Malaysia: An Evaluation Using Factor

Temperature(°C) 29 (2830) 27 (2728) <0.001** Analysis

Relative Humidity 74.6 (67.777.2) 80.4 (79.687.1) <0.001** Khairul Nizam Mohd Isa", Zailina Hashim" , Juliana Jalaludin', Dan Norbick’,

(%) Mohammed Abdulrazzaq Jabbar', Jamal Hisham Hashin

CQ (ppm) 452 (423458) 456 (435462) 0.068 ' Department of Environmental and Occupational Health, Faculty of Medicine and Health Sciences, Universiti Pua
Malaysia, UPM, Serdang, Selangor, Malaysia

NO2 (pg / m3) 32 (3035) 20 (1847) <0.001** * Envirommental Health Research Cluser (EHR), Environmental Healtheare Section, Institte of Medical Scence

Technology, Universiti Kuala Lumpur, Kajang, Selangor, Malaysia

* Department of Medical Science, Occupational and Environmental Medicine, Uppsala University Hospita, Uppsala
PM10 (png/m3) 41.00 (37.6044.90) 36.70 (34.8687.50) <0.001** University, Uppsala, Sweden

* Department of Population Medicine, Faculty of Medicine and Health Sciences, Universit Tunku Abdul Rahman, Jalan

Sungai Long, Bandar Sungai Long, Kajang, Selangor, Malaysia

PM2.5 (ug/m3) 24.30 (23.125.60) 21.90 (21.2€23.30) <0.001** * Department of Health Sciences, Facultyof Engineering and Life Science, Universii Selangor, Shah Alam Campus,

Seksyen 7, Shah Alam, Selangor, Malaysia

Formaldehyde  13.45 (10.2€17.75)  3.10 (2.609.00) <0.001**
(mg/m?)
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RESPIRATORY HEALTH

Asthma in Malaysia

AAir pollution has been recognized as one of tl
major concerns that have high potential for
RSt SGSNA2dza STFSOUa
health Junaidalet al. 2010 Junaidatet al.
2012, Jamal et al. 2004, Juliana et al. 2002,
Zailinaet al. 2004Za|I|naet al. 1997 Zailinaet
al. 1996b Khairul Nizam et al. 2020 and 202!

)

AA study on asthmatic children in Kuala Lumpi
showed more asthmatic attacks on days with
high PMoand NQ (Zailinaet al. 1997).

A Study of Health Impact and Risk Assessment of Urban Air Pollution in the
Klang Valley, Malaysia

Article - October 2004

:::::

American-Eurasian Journal of Toxicological Sciences 2 (2): 8392, 2010
ISSN 2079-2050
© 1DOSI Publications, 2010

Allergy to Air Pollution and Frequency of Asthmatic Attacks
among Asthmatic Primary School Children

unaidah Zakaria, 'Munn Sann, Lye, “Jamal H. Hashim and 'Zailina Hashim

‘Department of Community Health, Faculty of Medicine and Health Science,
University Putra Malaysia, 43400, Serdang, Malaysia
“International Ingtitute for Global Health, United Nations University,
Jalan Yaacob Latif, Bandar Tun Razak, Kuala Lumpur, Malaysia

Abstract: A cross-sectional comparative study was conducted on asthmatic primary school chuldren m 3 areas
in Kuala Lumpur and Selangor m Malaysta. The main objective was to study the relationship between ar
pollutants and frequency of asthmatic attacks. A total of 207 asthmatic children comprising of 87 from the wrben,
67 from the industrial and another 33 from the rural areas were mvolved. Only asthmatic children diagnosed by
medical professionals were selected with reference to the medical records provided by the school. These 2
to 5* grade students had written consent from their parents. A modified ISAAC Questionnaire was completed
by the parents. Continous ambient air pollutants data was obtained from the Department of Environment, The
prevalence of asthma was higher i urban and industrial children. In 2008, the annual mean PM, in the
industrial areas (64.9 ig/m’) was slightly higher than the Malaysian Ambient Air Quality Guideline. SO, was
significantly higher i the industrial area (0.003ppm), while CO (1.3 ppm) and NO, (0.03 ppm) were bugher m the
urban area. Significant association between the prevalence of respiratory symptoms with locations found.

[Trhan phildren have mare resniratary evmntame auch ae diffienlte in hesathing (n=0011 cheet tiohtness



Wheezing
Atopic
Female
Diagnosedasthma
PM10
Daytimebreathlessness
Diagnosedasthma
Urbanschook
NG,

Nocturnal attacks of breathlessnes:

Diagnosedasthma
Rhinitisin the past12 months

Parentalasthma/allergy

Formaldehyde

Skinallergicin the past12 months

CQ
PM10

OR (95% Cl)

2.33 (1.413.83)
2.62 (1.195.78)
6.55 (4.2210.16)
1.37 (0.652.90)

2.56 (1.554.23)
0.34 (0.170.68)
1.42 (1.121.80)
4.57 (1.4913.97)

1.60 (1.182.19)
1.47 (1.091.99)

5.54 (0.8237.43)
2.66 (1.335.30)

P

0.005*
0.024*
<0.001**
0.354

0.003*
0.008*
0.010*
0.015*

0.009*
0.018*

0.072
0.012*

Table 2 : Final model of the risk factors associated with respiratory symptoms
and allergies among secondary students in Selangor

P Intemational Jounal of A
* Environmental Research NDP|

(and Public Health

The Bt of o ol Evposure on Allergy
and Lung Inflmmation: An Actvaion Sae of
Neutrophils and Eosinophils in Sputum

Kkiirl Nizam Mohd sa ", Zaina Hashim ** fulana aaudin
Lst Thizn Lung Thn*" nd Jumal Hishm Hishin
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Table3: Air pollutant levelsin indoor andoutdoor in Kota Kinabalu
secondary schoolZ@ailinaet al., 2022)

Indoor Outdoor

(N=24) (N=6) o
Variables VA p ratio
Median (IQR) evelof PMio

& COr were

PM, 5 (Lg/m3) 22.0(8.0) 20.5(8.0) -1.862  0.063 1.07 significantl
different i
PM,, (Lg/m3) 30.79(8.98) 26.0(12) -2.233  0.026* 1.18 indoor and

outdoorair
Total VOC (ppm) 0.56(0.22) 0.55(5.67) -0.083 0.934 1.01
CO; (ppm) 464(85) 401(16)  -4.304 <0.001***  1.16

Formaldehyde 0.007(0.024) 0.008 0.625  0.532 QISR uooosem

Levelsof
pollutantan
indoorair
were mostly
higher
comparedo

RESEARCH PAPER

(p p m ) School Indoor Air Pollutants: In Relation to Allergy and
Respiratory Symptoms among School Children in Urban Areas

NO, (ng/m3) 18.0 (6.0) 15.0(9.0) -1.032  0.302 1.19 T ——

Shamsul Bahari Shamsudin®, Khairul Nizam Mohd Isa"*, Tan Tek Song °,
Jony Sieman®, Saliza Mohd Elias', Jamal Hisham Hashim>”

Tem p erature (OC) 26.3 (4 . 9) 206.5 (6 . 40) -0.851 0.393 O . 9 9 ' Department of Environmental and Occupational Health, Faculty of Medicine and Health Sciences,

Universiti Putra Malaysia,UPM, Serdang, Selangor, Malaysia

*Provenue Corporation Sdn. Bhd., Subang Jaya, Selangor, Malaysia
* Department of Public Health Medicine, Faculty of Medicine & Health Sciences, Universiti Malaysia

R eI at i Ve H u m i d i ty 6 6 . 4 (6 . 4) 64 . 4 (9 . 4) = 1 g 23 7 0 . 2 1 6 1 . 03 ‘S?El:ﬁil;;(:eﬁizﬁalzzg;:i);};’ai/clﬁlgii:ter (EHRc), Environmental Healthcare Section, Institute of

Medical Science Technology, Universiti Kuala Lumpur, Kajang, Selangor, Malaysia
0/ * Department of Pathology, Faculty of Medicine & Health Sciences, Universiti Malaysia Sabah, Kota
0 Kinabalu, Sabah, Malaysia

¢ Department of Rehabilitation Medicine, Faculty of Medicine & Health Sciences, Universiti Malaysia

. Sabah, Kota Kinabalu, Sabah, Malaysia
M a n nW h Itn ey U Te St 7 Department of Health Sciences, Faculty of Engineering and Life Science, Universiti Selangor, Shah

Alam Campus, Seksyen 7, Shah Alam, Selangor, Malaysia

* S i g n ifi C an at p < O . O 5 Received: 01.10.2022, Revised: 18.02.2022, Accepted: 01.03.2022

***Significantat p<0.001
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Table3: Association between aipollutantslevel and lungfunction

In Kota Kinabalu school children (NoByahiraet al., 2019)

Air Pollutants

Variables PM;, VDS NO,
r P r P r P

FVC(liter) -0.104 0.054 -0.001 0.988 -0.053 0.365
FEV1(liter) -0.002 0.976 -0.093 0.085 0.019 0.742
FEV1/FVGratio) -0.141 0.009** -0.125 0.020* 0.125 0.032*
FVC%predicted 0.081 0.135 0.060 0.264 -0.121 0.037*
FEV1%predicted -0.041 0.445 -0.055 0.305 -0.032 0.582
;Fe\éilét':e\f% 0.155 0.004* -0.140 opg= 0.132  0.023*

SpearmarCorrelation

* Significantat p<0.05

**Significan({<0.01

Particulatematter
significantly
correlate with the
FEV/FVC%
predicted ofthe
student.

Sourcesf the
pollutantsvere mainly
released fromthe
outdoor activities
primarily mobile
sources.

Kampa & Castang2008)
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Table5: Risk factorghat influenced FEYFVC%
predictedamong theKota Kinabalu students (Nur
Syahiraet al., 2019)

Table6: Riskfactorswhich contributed tothe reported

respiratoryinfection among theKota Kinabalu studentsNur
Syahiraet al., 2019)

Independent B SE D 95% C] Independent j S.E P OR 95%CI
Variables Variableg
Constant 107.719 4.600 <0.001 98.666-116.772
Constant -0.547 0.185 0.003 0.578 -
~ PNbs T 213~ 0.7IZ 0048 0.0IZZ23813 |'IUE| VOT UZ73 0230 00F 604 T0ZZZ5T
- * -(-
PMo 1484 0.553 0.008 2.572-(:0.395) ‘Formaldehyde 0.887 0.223 <0.001*** 2.427 1.56F3.758
NO, -0.033 0.186 0.860 -0.399-0.333
I= Standa;diz:d:oefﬁcient i = Regression Coefficient
S.E= Standard Error -
Negelkerke Rvalue-0.053 PARTICULATBATTER S pndare Brtor o8
These pollutantsvere SOURCES
RISKFACTOR smaller enough to RISKFACTOR Thesourceanay

reachlower airway of

originatedfrom

Particulate matté ~ thelung and Exgggj(r:go;he indoor suchas the
were the riskfactol irritate/inflame thelung formaldehydnewere wood furniture
to the reductionof SOURCES the risk factorfor the used, paintedwall,

c hi | tmge
function

sources

Mainly contributed
by construction
activities andmobile

cleaningagentand

respiratoryinfection

reportedby the permanentmarker
studens. (Kampa&
Castanas2008).
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Contents lists available at ScienceDirect

Science of the Total Environment

b
Science o s
i Environment

Prevalence Ofwveww_evels among the . journal homepage: www.elsevier.com/locate/scitotenv
KKinabalu Students

Respiratory symptoms and fractional exhaled nitric oxide (FeNO) among @ ok
students in Penang, Malaysia in relation to signs of dampness at school

oy 2 NxYht o6xHnal andfungal DNA in school dust

= Normal <20ppb) Dan Norback **, Jamal Hisham Hashim >¢, Zailina Hashim ¢, Gui-Hong Cai 2, Vinoshini Sooria ¢,

Syazwan Aizat Ismail ®!, Gunilla Wieslander ?

* Uppsala University, Department of Medical Science, Occupational and Environmental Medicine, University Hospital, 75185 Uppsala, Sweden

" United Nations University-International Institute for Global Health, 56000 Kuala Lumpur, Malaysia

¢ Department of Community Health, National University of Malaysia, 56000 Kuala Lumpur, Malaysia

4 Department of Environmental and Occupational Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400 UPM, Serdang, Selangor, Malaysia
¢ Department of Community Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia

! Environmental Health, Allied Health Science College Sg Buloh, Ministry of Health Malaysia, 47000 Sungai Buloh, Selangor, Malaysia

The FeNO level indicated the

lung Inflammation in the Results shows that there were 50.6% Kota
pulmonary systems The FeNO  Kinabalustudentshad a normal value of FeNO
level were categorized as  whichislessthan 20 ppb while the other 49.4%
abnormalif it is 20 ppb or more of the respondents had lung inflammation
and normalif it is below than 20 which the FeNO values exceeded 20 ppb

ppb (Norback et al., 2017). (Zailinaet al. 2022
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Table 6 : Association between respiratory health among students in Penang

and fungal DNA and dust in the classroomlgrbacket al., 2017)

Tahle 4
Associations between respiratory health among pupils (N = 368) in Penang, Malaysia and fungal DNA and amaount of fine dust in the classroom,
Type of Wheeze Current Daytime attacks of Moctumal attacks of Respiratory Elevated FeNO Antilog FeNO
EXOSLrE OR (95%01) asthma breathlessness breathlessness infections (=20 pph) beta (95% C1)
OR (955 C1)*  OR(95%Cl) OR (95%.C1) OR (95% C1) OR (95% C1)
Amount of fine  0.83 0.79 0.90 (0.79-1.03) 0.98 (081-1.17) 1.01(081-128) 095(085-107) 098 (0.94-103)
dust (068-1.02)")  (0.65-096)"

Fungal DNA in dust (target copies/g dust)

Asp/Pen DNA 126 134 0.99 (0.48-2.04) 1.18 (0.47-3.00)
(0.38-4.20) (0.53-334)
A. versicolor 157 143 1.20 (0.79-1.63) 1.14 (0.79-163)
DNA (L4217 (1.09-199)"
Streptomyces 1,13 0.78 091 (0.67-1.24) 1.27 (095-1.71)
INA (0.82-1.55) (0.46-1.32)
Total fungal 1.25 113 0.83 (0.54-1.27) 1.23 (0.70-2.16)
DNA (061-252)  (0.64-198)

1.80 (0.54-5.97)
1.79
(1.19-269)"
12 (0.73-142)

131 (064-2.75)

141(0.77-257)
127 (1.01-161)"
090 (069-1.17)

121 (085-1.74)

124
(0.97-157)""
1.12(1.02-1.23)°

1.00 (0.92-1.09)

1.13
(0.99-131)""

Asp(Pen; Aspergilhis, Penicillium, A. versicolor; Aspergillis versicolor,

(s Ratio {OR) and 95% Confidence Interval (1) were calculated by 3-level hierarchic logistic regression models adjusted for gender, ethnicity (M/NM), tobacco smoking, heredity and a

history of atopy,

For FeNO as continuous variable, beta values with 95% Confidence Interval {01) were calculated for 10logFeNO by linear mixed models adjusted for gender, ethnicity, tobacoo smoking,

heredity and a history of atopy. Data in the table are antilog-values,
(OR calculated for 1000 mg increase in fine dust),
(OR caleulated for 10° target copies/g dust increase in total fungal DNA in vacuumed dust).
(OR calculated for 10° target copies/g dust increase in Asp/Pen DNA in vacuumed dust).
{OR calculated for 100 target copies/g dust increase in A, versicolor DMA in vacuumed dust).
(0K caleulated for 10 target copies/y dust increase in Streptomyces DNA in vacuumesd dust),
* Corrent asthma medication, asthma attacks last 12 months or wheeze with breathlessness last 12 months,
' P =005
* p<005,
* p<001,
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HIGHLIGHTS GRAPHICAL ABSTRACT

+ Elevated FeNO, a marker of lower air-
way inflammation, was found in many
students.

+ Signs of dampness in the classroom
were related to airway infections
among students.

+ Students in classrooms with signs of
dampness had 31% higher FeNO values.
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AThe health impact of indoor air pollution from these studies include
respiratory symptoms, lung function impairment, lung inflammation,

allergies and dermal probl
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AThe indoor air pollutants in urban schools were not only made up of
chemical substances but were also microbiological (bacteria, virus,

fungus) in nature.
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RespirableParticulate (PM, )andItsHeavyMetalsConcentrations
from Bauxite Mining in the Vicinity of Urban Kuantan, Malaysia:
Inhalation Health Risk Assessment
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ABSTRACT

Introduction: Bauxite ore contain various heavy metals especially aluminum, if exposed excessively is detrimental
to the respiratory system. Objective: This study aimed at determining the PM,  and its Al, As, Cd, Cr, Niand Pb con-
tent and assessing the inhalation health risk assessment (HRAJ among the community. Method: This cross-sectional
study was conducted in Kuantan on 162 randomly selected respondents in three residential areas; Felda Bukit Goh
(FBG), Jalan Besar Bukit Goh {JBBG) and Kuantan Port Consortium Flat (KPCF). Questionnaires were used to obtain
the background information and health symptoms. PM,  with its heavy metals were subsampled for 24 hours using air
sampling pumps in 42 randomly sub-sampled households from the 3 areas. Results: PM, | exceeded 150 pg/m* and
the Al, Cd, As, Cr, Ni and Pb levels exceeded the standard limit. The hazard quotient (HQ) of Cd in JBBG (4.13), Cr
in FBG (74.06), JBBG (84.41), KPCF (76.87) and Ni in FBG (60.53), JBBG (66.95) and KPCF (58.81) exceeded the HQ
value of 1. The lifetime cancer risk (LCR) exceeded the level of 0.0000001 for Cr in FBG (0.0252), JBBG (0.0288) and
KPCF (0.0262), as well as for Ni in the FBG (0.000184), |BBG (0.000204), and KPCF (0.000179) areas. Conclusion:
The PM,, levels exceeded the USEPA guidelines while Al, Cd, As, Cr, Ni and Pb exceeded the ATSDR limit. The Cd,
Cr and Ni posed non-carcinogenic and carcinogenic health risks. Therefore, health risks from the PM,, Cd, Crand
Ni exposures were found in this study.

Keywords: PM, , Respiratory symptoms, Non-carcinogenic and carcinogenic health risks assessments
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Concentration of PM10 (ug/m3)
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Figure 1 : Level of PMug/m3) within mining areas (2016) in Kuantan and comparison with
Malaysian Ambient Air Quality Guidelines.
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Figure 2: Number of Reported Respiratory and Dermal Symptoms among Study Group
with Different Level of Particulate Matter in Mining Areas, Kuantan




Pediatric Allergy and |mmunology

Microbes In classroom

Fungal DNA, allergens, mycotoxins and associations with

A Nor H usn%t al ] (2011) found h|gh asthmatic symptoms among pupils in schools from Johor

Bahru, Malaysia

i n d Oor b I O.ae rOSOI CO n C . i n Se I an g Or Gui-Hong Cai', Jamal Hisham Hashim® Zailina Hashim®, Faridah Ali*, Erica Bloom™*,

Lennart Larsson®, Erik Lampa® & Dan Norback”

schools which reflected poor indoor air e e

sty Puta Masysa, Kusla Lumpu, Maaysa; *Johor State Health Depanment, Jonor Banry, Malsysia,

q u al Ity an d Over C rowd ed n eSS . tlvvo1"l':o:d|-|:‘-a?d/‘" I"1||.|e? Lid, Stockhoim, Swaden; “Division of Medcal Microbiciogy, Department of La:x)-alo-yl\".... sine,

A 56% of the indoor bacteria conc. e
exceeded the ACGIH and WHO - -
recommended level of 500 CFUim ey, W s o e of st s i v

e do know i it is on the rise in developing countrics. However, there are fe
asthm ool enwironments: indsor we do know i that it is on the rise in developing countries. However, there are few

ENVEDNMents.

studies on allergens, moulds and mycotonin exposure in cchools in tropical coun-
tries, The aims were to measume selected fungal DN A, furry pet allergens and myco-
toxing in dust samples from schools in Malaysia and to study asociations with
pupils’ respiratory health effects. Eight secondary schools and 32 classrooms in Jo-
hor Bahru, Malaysia were randomly selected. A questionnaire with standardized
questions was wsed for health assessment in 15 randomly selected pupils from each
class. The school buildings were inspected and both indoor and outdoor climate
were measured. Dust samples were collected by cotton swabs and Petri dishes for
fungal DNA, mycotonins and allergens analyss. The participation rate was 96%
{462/480 invited pupik), with a mean age of 14 yr (range 14-16). The pupil maostly
R reported daytime breathlessness (41%), parental asthma or allergy (22%), pollen or
. pet allergy (21%) and doctor-diagesed asthma (13%) but rarely reported night-

A I: u n aI D NA Was CO m m O n I n th e Aotepted for pubkcatn 21 Novemie time breathlessness (7%), asthma in the last 12 months (3%), medication for asthma
{4%) or smoking (3%). The inspection showed that no school had any mechanical

{
DOt 1275 - .
g ventilation system, but all cassooms had openable windows that were kept open

studied Malaysian schools and there

and outdoor CO, level were 492 ppm and 408 ppm, respactively. The mean values

A 33.8% of the indoor fungal samples
exceeded the recommended level of
200 CFU/m

of indoor and outdoor temperature and relative humidity were the same, 29°C and

was high prevalence of both doctor 70 gt T on s st g the G Medn () e

for total fungal DNA and Asperilhes Panicillun (Asp/Pen) DNA in swab samples

- - (Cell Equivalents (CE)/m*) was 5.7*10° and 0.5*10°, respectively. The arithmetic
Iag n OSe ast l I Ia. an reS pl rato ry mean (CE/mY for Aspergill plor DNA was 8780, Siach fratririm
DNA was 26 and Sire MA was 893, The arithmetic mea 1) for

h H I C H I the mycotoins sterigmat T and 17, respectively. In
Sym pto mS a.m O n g t e p u pl S a.l y et a . Petri dish dust samples, the GM value for total fungal DNA and dsp/Fen DNA

(CE/m* per day) was 92*10° and 1.6*10°, mspectively. The arithmetic mean (CE
20 1 1 m? per day) for A. versicolor DNA was 1478, vt DNA was 105 and

Stre, DMNA was 1271, respectively. The GM value for cat (Fel d1) allergen
ng m’ per day. Them were positive associations between A. versicolor DNA,
wheeze and daytime breathlesmess and between Strepromipees DNA and doctor-
diagnosed asthma. However, the associations were inverse between S, o i
DMA and daytime breathlesmess and between verrucaml and daytime breathless-
ness, In conchusion, fungal DNA and eat allergen contamination were commaon in
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