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1. Outdoor activity

ÅTheir increased exposure, as children in tropical climate spend less than 80% of their time indoors. 

ÅThey exert themselves harder than adults when playing outside. 

2. Size and physiological development

ÅChildren are growing and developing. 

ÅTheir lungs are developing, therefore, physiologically not matured.

ÅExposure during infancy or childhood could hinder the development of the respiratory 

system, resulting in decreased lung capacity or size.

3. Metabolic rate

ÅTheir metabolic rates are fast, most organs and bodily systems are not matured.

ÅChildren take in more air per unit body weight. 

ÅAsthmatic children in areas with high levels of O3 and particles, and participate in >3 competitive 
sports are at greater risk of increased asthma symptoms and attacks

4. Early exposure

ÅEnvironmental exposure of children starts in the womb and can have affect throughout

their lives
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FGD on Priority List of EH Issues for Malaysia (9 Aug 2018)

Å 1st FGD at UPM (9 Aug 2018)
Å 2nd FGD at KKM (22 April 2019)
Å 12 + 8 = 20 FGD participants
Å 7 TWG10 members (did not 

participate in ranking)

20 FGD members
Å 3 Environmental physicians
Å 2 Occupational physicians 
Å 1 Family health physician
Å 1 Paediatrician
Å 3 Environmental health officers
Å 4 Public/environmental health 

engineers
Å 1 Environmental engineer
Å 2 Environmental managers
Å 1 Vector control specialist
Å 1 Air quality specialist
Å 1 Disaster scientist
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2nd FGD on Priority List of EH Issues for Malaysia
(22 April 2019)
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Old
Rank

New 

Rank
Top 10 Environmental Health Issues in Malaysia Total Score

1 1

Children environmental health (birth cohort study, impact of indoor 
environment). Formulate intervention strategies on how to manage, e.g. 
schools/homes/childcare centres.

169

4 2
Vector borne diseases (e.g. dengue and Aedesbreeding in junk yards/abandoned 
ǇƭŀŎŜǎκƴƻ ƳŀƴΩǎ ƭŀƴŘΤ ǊŜ-emergence of malaria).

168

3 3

Contamination of drinking water sources and emerging water pollutants [e.g. 
endocrine disrupting chemicals (EDCs), pharmaceutical drugs (antiseptics, 
antimicrobials)]. 

167

2 4
Urban health issues (housing and sanitation, poor drainage, air pollution, migrants, 
urban poor, crime and security, related diseases).

166

9 5 Climate change adaptation strategies and neglected health issues. 162

5 6

Food safety and contamination issues (e.g. recycled cooking oil, untrained food 
handlers especially foreigners, incomplete food labelling on food allergens, non-
compliance to food standards).

160

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

8 8
Human exposure to environmental chemicals (e.g. e-waste, industries and lead in 
paint/consumer products).

155

7 9
Zoonotic diseases (use ecosystem approach on malaria (Plasmodium knowlesi), 
rabies, leptospirosis, melioidosis).

152

10 10 Exposure to ionizing and non-ionizing radiation1. 144

1 Issue added during first FGD



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 :

ÅKuala Lumpur, WP (PM10 and school air lead)

ÅKajangand Bangi, Selangor (school indoor air, respiratory health and allergy)

ÅKota Kinabalu, Sabah (school indoor air, respiratory health and allergy)

ÅIsland and Mainland, Penang (school indoor air, respiratory health and allergy)

ÅJohor Baru, Johor (school indoor air, respiratory health and allergy)

ÅK. Terengganu, Terengganu (school indoor air, respiratory health and allergy)

ÅTanjungKarang, Selangor (pesticides, IQ and neurobehavioral performance)

ÅKuantan, Pahang (bauxite, respiratory health and allergy and bioaccumulation)

ÅPasirGudang, Johor Baru(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



School environment

ÅPoor IAQ in schools can affect 
ǎǘǳŘŜƴǘǎΩ ƘŜŀƭǘƘΣ ǇǊƻŘǳŎǘƛǾƛǘȅ ŀƴŘ 
ability to perform specific mental task 
requiring concentration

ÅThey may appear sleepy, coughing, 
dizzy and experienced other 
respiratory illnesses (Mogliaet al. 
2006)
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ÅUrban asthmatic children 
also had significantly higher 
respiratory symptoms than 
those in suburban areas 
(Zailinaet al. 2004, Khairul 
Nizam et al. 2020). 

ÅSignificantly higher lung 
function impairment, more 
frequent asthmatic attacks 
and lung inflammation in 
urban children than the sub-
urban areas (Junaidahet al. 
2012,Khairul Nizam et al. 
2021 )
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Respirable particulate PM10: Urban vs rural



Indoor air Quality of a Selangor School (Khairul et al 2021)

N=32

**p <0.001 

Parameter
Urban 

(Median±IQR)
Sub-urban 

(Median±IQR) p

n=16 n=16

Temperature(°C) 29 (28-30) 27 (27-28) <0.001**

Relative Humidity

(%)

74.6 (67.7-77.2) 80.4 (79.6-87.1) <0.001**

CO2 (ppm) 452 (425-458) 456 (435-462) 0.068

NO2 (µg/m3) 32 (30-35) 20 (18-47) <0.001**

PM10(µg/m3) 41.00 (37.60-44.90) 36.70 (34.80-37.50) <0.001**

PM2.5 (µg/m3) 24.30 (23.10-25.60) 21.90 (21.20-23.30) <0.001**

Formaldehyde

(mg/m3)

13.45 (10.20-17.75) 3.10 (2.60-9.00) <0.001**



NO2

VOC 
Formaldehyde

Microbe Sampling
Environmental equipment



RESPIRATORY HEALTH 

Asthma in Malaysia

ÅAir pollution has been recognized as one of the 
major concerns that have high potential for 
ŘŜƭŜǘŜǊƛƻǳǎ ŜŦŦŜŎǘǎ ƻƴ ŀǎǘƘƳŀǘƛŎ ŎƘƛƭŘǊŜƴΩǎ 
health (Junaidahet al. 2010, Junaidahet al. 
2012, Jamal et al. 2004, Juliana et al. 2002,  
Zailinaet al. 2004, Zailinaet al. 1997, Zailinaet 
al. 1996b, Khairul Nizam et al. 2020  and 2021). 
)

ÅA study on asthmatic children in Kuala Lumpur 
showed more asthmatic attacks on days with 
high PM10 and NO2 (Zailinaet al. 1997).



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

OR (95% CI) p
Wheezing
Atopic 2.33 (1.41-3.83) 0.005*
Female 2.62 (1.19-5.78) 0.024*
Diagnosedasthma 6.55 (4.22-10.16) <0.001**
PM10 1.37 (0.65-2.90) 0.354

Daytimebreathlessness
Diagnosedasthma 2.56 (1.55-4.23) 0.003*
Urbanschools 0.34 (0.17-0.68) 0.008*
NO2 1.42 (1.12-1.80) 0.010*

Nocturnal attacks of breathlessness

Diagnosedasthma 4.57 (1.49-13.97) 0.015*
Rhinitisin the past12months
Parentalasthma/allergy 1.60 (1.18-2.19) 0.009*
Formaldehyde 1.47 (1.09-1.99) 0.018*

Skinallergicin the past12months

CO2 5.54 (0.82-37.43) 0.072

PM10 2.66 (1.33-5.30) 0.012*



Variables

Indoor

(N=24)

Outdoor

(N=6)
Z p

I/O  

ratio
Median(IQR)

PM2.5 (µg/m3) 22.0(8.0) 20.5(8.0) -1.862 0.063 1.07

PM10 (µg/m3) 30.79(8.98) 26.0(12) -2.233 0.026* 1.18

Total VOC (ppm) 0.56(0.22) 0.55(5.67) -0.083 0.934 1.01

CO2 (ppm) 464(85) 401(16) -4.304 <0.001*** 1.16

Formaldehyde

(ppm)

0.007(0.024) 0.008 -0.625 0.532 0.88

NO2 (µg/m3) 18.0 (6.0) 15.0(9.0) -1.032 0.302 1.19

Temperature (ºC) 26.3(4.9) 26.5(6.40) -0.851 0.393 0.99

Relative Humidity

(%)

66.4 (6.4) 64.4(9.4) -1.237 0.216 1.03

Table 3: Air pollutant levelsin indoor andoutdoor in Kota Kinabalu 
secondary schools (Zailinaet al., 2022)

Levels of  

pollutants in  

indoor air  

were mostly  

higher  

comparedto  

outdoor
(USEPA,2017).

Levelof PM10

& CO2 were

significantly

different in

indoor and

outdoorair

Mann-Whitney UTest

* Significant at p<0.05

***Significant at p<0.001 12



Variables

Air Pollutants

PM10
PM2.5 NO2

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/FVC(ratio) -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

FEV1/FVC%

predicted
-0.155 0.004** -0.140 0.009** 0.132 0.023*

Table 3: Association between air pollutants level and lungfunction

in Kota Kinabalu school children (Nor Syahiraet al., 2019)

SpearmanCorrelation

* Significant at p<0.05

**Significantp<0.01

Sourcesof the  

pollutants were  mainly 

released  from the 

outdoor  activities

primarily mobile

sources.

Particulatematter  

significantly  

correlate with the  

FEV1/FVC%

predicted ofthe

student.

Kampa & Castanas(2008)
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=̡ StandardizedCoefficient  

S.E= Standard Error  

Negelkerke R2 value=0.053

Table 6: Risk factors which contributed to the reported  
respiratoryinfection among theKota Kinabalu students (Nur 
Syahiraet al., 2019)

=̡ Regression Coefficient  

S.E= Standard Error  

Negelkerke R2 value=0.08

Table 5: Risk factors that influenced FEV1/FVC%  

predicted among theKota Kinabalu students (Nur 

Syahiraet al., 2019)

B

Independent

Variables
B S.E p 95% CI

Constant 107.719 4.600 <0.001 98.666-116.772

PM2.5 1.413 0.712 0.048* 0.012-2.813

PM10 -1.484 0.553 0.008* -2.572-(-0.395)

NO2 -0.033 0.186 0.860 -0.399-0.333

Independent

Variables(
ʲ S.E p OR 95%CI

Constant -0.547 0.185 0.003 0.578 -

TotalVOC 0.473 0.230 0.04* 1.604 1.022-2.517

Formaldehyde 0.887 0.223 <0.001*** 2.427 1.567-3.758

A
RISKFACTOR

Particulate matter  

were the riskfactor  

to the reduction of  

childrenõs lung  

function

PARTICULATEMATTERS

These pollutants were  

smaller enough to  

reach lower airway of  

the lung and  

irritate/inflame thelung

SOURCES
Mainly contributed

by construction  

activities andmobile  

sources

A
RISKFACTOR

SOURCES
The sourcesmay

originated from  

indoor such as the  

wood furniture  

used, paintedwall,  

cleaning agentand  

permanent marker  

(Kampa&  

Castanas, 2008).

Exposure to the  

TVOC and  

formaldehyde were  

the risk factor for the  

respiratory infection  

reported by the  

students.
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Results shows that there were 50.6% Kota
Kinabalustudentshad a normal valueof FeNO
which is lessthan 20 ppb while the other 49.4%
of the respondents had lung inflammation
which the FeNO values exceeded 20 ppb
(Zailinaet al. 2022)

49.4

50.6

Prevalence of FeNOLevels among the 
KKinabalu Students

!ōƴƻǊƳŀƭ όҗнлǇǇōύ

Normal <20ppb)

The FeNO level indicated the
lung inflammation in the
pulmonary systems. The FeNO
level were categorized as
abnormalif it is 20 ppb or more
and normal if it is below than 20
ppb(Norbäck, et al., 2017).



Table 6 : Association between respiratory health among students in Penang 
and fungal DNA and dust in the classroom. (Norbacket al., 2017)



Discussions on urban vs rural areas

ÅThe health impact of indoor air pollution from these studies include 
respiratory symptoms, lung function impairment, lung inflammation, 
allergies and dermal problems.

ÅThe indoor air pollutants in urban schools were not only made up of 
chemical substances but were also microbiological (bacteria, virus, 
fungus) in nature.

ÅUrbanization is good for the economic development and employment 
but the most pressing problems facing the cities today are poverty 
and environmental degradation. With the rapid urbanization, 
industrialization and transportation, there is a concern if our 
environmental development is sustainable.



Sabah School Study 

Questionnaire responses, 
Allergy and Lung Function Test 
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Lung inflammation (FeNO) test Lung function test 
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MAAQGguideline for PM10
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Figure 1 : Level of PM10(µg/m³) within mining areas (2016) in Kuantan and comparison with 
Malaysian Ambient Air Quality Guidelines.



Figure 2:  Number of Reported Respiratory and Dermal Symptoms among Study Group 
with Different Level of Particulate Matter in Mining Areas, Kuantan
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ÅNor Husnaet al. (2011) found high 
indoor bio-aerosol conc. in Selangor 
schools which reflected poor indoor air 
quality and over crowdedness.

Å56% of the indoor bacteria conc. 
exceeded the ACGIH and WHO 
recommended level of 500 CFU/m3

Å33.8% of the indoor fungal samples 
exceeded the recommended level of 
200 CFU/m3

ÅFungal DNA was common in the 
studied Malaysian schools and there 
was high prevalence of both doctor-
diagnosed asthma and respiratory 
symptoms among the pupils (Cai, et al. 
2011)
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Microbes in classroom


