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Indoor Air Contaminant & Health Effect 

 Objective : 

 

At the end of session, participant will be 

able to 

 Describe indoor air pollutants and the 

sources 

 Describe health effect due to poor IAQ 
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Indoor Air Contaminant & Health Effect 

 Background 

Indoor air pollution is estimated by US EPA to 
cause thousands of cancer deaths and hundred 
of thousand of respiratory health problem each 
year 

 

Why it is an issue? 

 People spends 90% time indoors 

 

 Developed Country – 50% of workforce work in 
an office environment 

 

 According WHO – 30% of all commercial 
building have significant problem 
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 IEQ 

Elements 
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Indoor Air Contaminant & Health Effect 

 Common Indoor Air Pollutant 

Factors Can Contribute to Airborne Pollution 

Particulates 
Respiratory 

 

 

 

 Tobacco 
smoke,Dust 

Biological 
Agent 

 

 

Spores, Molds, 
bacteria, 
Parasites 

Hazardous 
Chemical 
Substance 

 

Formaldehyde, 

Asbestos, 

VOC,CO,CO2 
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Indoor Air Contaminants 
Acceptable limits 

ppm mg/m3 cfu/m3 

Chemical contaminants 

(a) Carbon monoxide 

(b) Formaldehyde 

(c) Ozone 

(d) Respirable particulates 

(e) Total volatile organic compounds 

(TVOC) 
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Biological contaminants 

(a) Total bacteria counts 

(b) Total fungal counts 
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Ventilation performance indicator 

(a) Carbon dioxide 
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IEQ 
Element 

Air 
Pollutant 

IAQ 
Parameters 
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Invisible … 
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Indoor Air Contaminant & Health Effect 

 Sources of poor IAQ :- Outdoor & indoor 

 The occupant 

 Inadequate materials or materials with 

technical defects 

 The work performed within building 

 Excessive or improper use of normal 

products 

 Combustion gas (e.g. smoking) 

 Cross contaminant from poor ventilation 

 

 Form – Gases, vapors and particulates 
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1.  

RSP 

2.  

CO 

3. 
CO2 

4. 
VOC  

5. 
HCHO  

6.  

O3 
7. 

BACTERIA 

8. 

FUNGI 
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1. Respirable particulate (RSP) (<10 micron diameter) 

 Sources :- 

 Dust : Tiny solid particles 

 dirt from carpets or  

 dirt carried in from outdoor  

 Outdoor sources such as from haze 

 Tobacco smoke 

 

 Survey for 10,000 North America home by EPA 
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 ETS : Environmental tobacco smoke 

 The substance in indoor air that originate from 

tobacco smoke 

 Gases :various toxic smoke : voc, formaldehyde, 

ammonia etc. 

 Smoke, particle, dust 
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2. 

 CO 
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2. CO 
 Colorless, odorless, and tasteless gas 

 Slightly lighter than air 

 Highly toxic to human in higher quantity -
cardiovascular disease 

 Produced from partial oxidation of carbon 
containing compounds, it forms when there is not 
enough oxygen to produce CO2  

 E.g. - gas stoves; gasoline equipment, dryer ,oven, 
water heater automobile exhaust and tobacco 
smoke. 
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3. 
CO2 
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3. CO2 

 One of the common gases found in atmosphere 

 Product of combustion - tobacco smoke, human 

activity – cooking, burning coal and oil 

 human respiration , ocean release and respiration,  

 Not hazardous in normal level in building. 

 At concentrations (>30,000ppm) may cause 

headache, loss of judgment, dizziness, drowsiness, 

and rapid breathing 

 Ventilation play role. 
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4. 
VOC  
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4. VOC 
 Emitted gas by wide array of product 

 chemical compounds whose composition makes it 

possible for them to evaporate under normal indoor 

atmospheric conditions  

 Example : paints, cleaning supplies, pesticides, carpets, 

building materials and furnishings - pressed wood 

products, office equipment such as copiers and printers, 

graphics and craft materials including glues and 

adhesives, permanent markers, air fresheners 
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5. 
HCHO  
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5. Formaldehyde (HCHO) 
 Colorless gas – from VOC gases 

 Important chemical used widely by industry to 

manufacture building materials and numerous 

household products 

 Sources :  
 pressed wood products made using adhesives that 

contain urea-formaldehyde (UF) resins.  

 particleboard (used as sub-flooring and shelving and in 

cabinetry and furniture);  

 hardwood plywood paneling (used for decorative wall 

covering and used in cabinets and furniture);  

 laminating agents 

 cosmetics & toiletries 

 Emissions will generally decrease as products 

age. When the products are new, high indoor 

temperatures or humidity can cause increased 

release of formaldehyde from these products 
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5. Formaldehyde (HCHO) 
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6. Ozone (O3) 

 Ozone is a natural gas, It is blue in color and 

has a strong odor.  

 

 Environmental scientists have classified O3 

into two: Good Ozone and Bad Ozone. 
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6. Ozone (O3) 

 Good ozone (also called Stratospheric 

Ozone) occurs naturally in the upper 

Stratosphere. The stratosphere is the layer of 

space 6 to 30 miles above the earth's surface 

 it shields us from the sun's harmful UV rays 

 it protects humans, life and animals on earth.  
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 Bad Ozone  

 Bad Ozone does not exist naturally. Human 

actions cause chemical reactions between 

oxides of nitrogen (NOx) and volatile organic 

compounds (VOC).  

 Each time there is a reaction of chemicals such 

as those found in cars, power plants and factory 

emissions, printing equipment in the presence of 

sunlight (UV light), Bad Ozone is created. 

 Bad ozone contaminates (dirties) the air and 

contributes to what we typically experience as 

"smog" or haze 

6. Ozone (O3) 
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7. 
BACTERIA 
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8. 
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 Type of Biological Contaminants 

 Pollen 

 Dander 

 Insect 

 Mites 

 Viruses 

 Bacteria 

 Fungi 

 Protozoa 
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7. Bacteria 

 
 Bacteria are single celled microbes. The cell 

structure is simpler than that of other organisms 
as there is no nucleus or membrane bound 

organelles. Instead their control centre 

containing the genetic information is contained 

in a single loop of DNA. Some bacteria have an 

extra circle of genetic material called a plasmid. 

The plasmid often contains genes that give the 

bacterium some advantage over other bacteria. 

For example it may contain a gene that makes 

the bacterium resistant to a certain antibiotic. 
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Basic shape of bacteria 
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8. Viruses 

 Viruses are the smallest of all the microbes. 

They are said to be so small that 500 million 

rhinoviruses (which cause the common cold) 

could fit on to the head of a pin. They are 

unique because they are only alive and 

able to multiply inside the cells of other living 

things. The cell they multiply in is called the 

host cell. 
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Study Shows… 

30% 

44% 

26% 

Causes of Poor IAQ 

All others (exhaust

etc)

Microbes (Fungi,

bacteria etc)

Particulate (Dust

etc)

Healthy Building International (HBI) over 953 buildings with 147 million square feet 
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Common IAQ Issues 

(summary of US NIOSH Studies) 

(over 500 building investigated) 

 

 Inadequate ventilation   53% 

 Indoor Pollutant sources   15% 

 Entrainment of outdoor contaminants 10% 

 Microbial problem   5% 

 Building fabric contamination  4% 

 Others     13% 
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Why is there an increase in IAQ problem? 

 More time indoors 

 More chemical pollutants in buildings 

 Tighter building and reduced ventilation 

 Maintenance 
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IAQ – Growing Public Concern 

 Changed from natural ventilation to tight building 

concept 

 Rely on ACMV to provide general ventilation but 

may suffer from insufficient IAQ  

 Changing on building materials. Synthetic had 

largely replaced the natural construction/finishing 

materials, e.g. wood/stone 

 Modern finishing emits VOC into building 

environment 

 Additional VOC from cleaning etc. 
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 Common Health Effects of Indoor 

Contaminants 

 Eye, nose and throat irritation 

 Coughing and sneezing 

 Headaches 

 Fatigue 

 Irritability 

 Allergies, sinus congestion 

 Dizziness 

 Difficulty in concentrating 
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Health Effects Depend on Several Factors 

 The Contaminant 

 The amount of the contaminant present 

 The length of time a person is exposed to 

contaminant 

 The vulnerability of the person 

 Children/ adult/ older   

 Gender  

 The way of life – healthy life 
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 Summary  

 IAQ directly affect occupant health, comfort 

and productivity 

 When IAQ is good, building are more 

desirable place to work, to learn, to conduct 

business, and to rent. 
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