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WHO 
Definition of 
Health – since 
1948

Health is “a state of complete physical, 

mental, and social well-being and not 

merely the absence of disease or 

infirmity.”

World Health Organization (WHO) – United Nations 
(UN) agency that specializes in health, 1948



Determinants of Health

1. Income and social status
2. Social support
3. Education
4. Employment
5. Physical environments
6. Biology and genetics
7. Early life
8. Lifestyle habits
9. Health systems and 

services
Dahlgren G, Whitehead M. Policies and strategies to promote social equity in health. Copenhagen: World 
Health Organization, 1992.

Biodiversity

Climate Change
Desertification



What is Environmental Health?

A branch of public health concerned with all aspects of 

the natural and built environment that may affect human 

health.
• addresses all physical, chemical, and  biological factors external to a person

• encompasses assessment and control of those environmental factors that can  
potentially affect health

• targeted towards preventing disease and  creating health-supportive environments.



Environmental Health Problems
• ~ 22% of the global disease burden and 23% of all deaths can be attributed to 

environmental  factors (WHO 2012).

• During the 21st century, global public health will depend more than ever before on how we  
manage and respond to global environmental change (WHO 2011).

• ‘Environmentally-mediated' disease burden is much higher in developing countries, 
except for certain non-communicable diseases

• Infant death rate from environmental causes 12 times higher in developing countries.

• The health of children under five, and to a lesser extent up to 10, and that of adults between 
50 and 75 years is most affected by the environment. 

• In children, the environment’s contribution to infectious and parasitic diseases, neonatal and 
nutritional diseases and injuries is very prominent. 

• In older adults, the fraction of noncommunicable diseases (NCDs) caused by the environment 
becomes more important, and that for injuries remains constant but significant.

Prüss-Üstün, A., Wolf, J., Corvalán, C., Bos, R., & Neira, M. (2016). Preventing disease through healthy environments: a global assessment of the burden of disease from 
environmental risks. World Health Organization.
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Basic Environmental Health is…

Clean air

Safe and sufficient water

Safe and adequate food

Safe and peaceful settlements

Stable global environment 



•Sarah Whitmee, Andy Haines, Chris Beyrer, Frederick Boltz, Anthony G Capon, Braulio Ferreira de Souza Dias, Alex Ezeh, Howard Frumkin, Peng Gong, Peter Head, 
Richard Horton, Georgina M Mace, Robert Marten, Samuel S Myers, Sania Nishtar, Steven A Osofsky, Subhrendu K Pattanayak, Montira J Pongsiri, Cristina Romanelli, 
Agnes Soucat, Jeanette Vega, Derek Yach. Safeguarding human health in the Anthropocene epoch: report of The Rockefeller Foundation-Lancet Commission on planetary 
health. The Lancet. DOI: 10.1016/S0140-6736(15)60901-1 

http://www.thelancet.com/commissions/planetary-health


Environmental Health Hazards
Hazard
Exposure that may adversely  
affect health

Potential of an
environmental  
agent to harm  
health

Risk
Probability (likelihood)  
of that a hazard will  
cause a specific bodily  
injury to any person

Hazard results in risk only if there is exposure



Types of Environmental Health Hazards

• Biological

• Chemical

• Physical

• Psychosocial



Biological Hazards

• Bacteria

• Viruses

• Parasites

• Fungi



Chemical Hazards

• Air pollutants

• Toxic metals

• Solvents

• Pesticides 



Physical Hazards

• Radiation

• Temperature

• Noise



Psychosocial Hazards

• Stress

• Lifestyle 

• Unemployment

• Discrimination



Contaminant is …

• A substance that is harmful to human health or the environment

• Source:

• Man-made (Anthropogenic) Sources

• Natural sources



Sources of Man-Made Environmental 
Contamination
• Industry

• Manufacturing

• Mining and metal smelting

• Milling of pulp and paper

• Mobile sources

• Gas and diesel engines

• Energy and food production

• Burning of oil, coal and wood

• Agriculture – pesticides, fertilizers



Routes of Exposure to Environmental 
Health Hazards
• Inhalation

• Ingestion

• Direct contact



1.) Source of contamination

2.) Contamination travels via air, food, water, or soil

3.) Person comes into contact with contamination

4.) Contamination enters the body by inhalation, ingestion  
or direct contact



Inhalation
• Contaminants that enter the lungs can have:

• direct effect on the lung or

• Been absorbed into the bloodstream

• Contaminants that enter the body by  inhalation:

• Gases

• Vapors

• Aerosols

• Particles

• Fibers (such as asbestos)

• This is the most common route for environmental and 
occupational exposure.



Bhopal gas tragedy 1984

Image Source: https://bit.ly/2FUiaOv
https://www.jagranjosh.com/general-knowledge/bhopal-gas-tragedy-1575289409-1

https://www.britannica.com/event/Bhopal-disaster

https://www.theguardian.com/cities/2019/dec/08/bhopals-
tragedy-has-not-stopped-the-urban-disaster-still-claiming-lives-
35-years-on

https://bit.ly/2FUiaOv
https://www.jagranjosh.com/general-knowledge/bhopal-gas-tragedy-1575289409-1
https://www.britannica.com/event/Bhopal-disaster
https://www.theguardian.com/cities/2019/dec/08/bhopals-tragedy-has-not-stopped-the-urban-disaster-still-claiming-lives-35-years-on


11 July 2005

https://eresources.nlb.gov.sg/newspapers/Digitised/Article/straitstimes20050710-1.2.6.1

https://eresources.nlb.gov.sg/newspapers/Digitised/Article/straitstimes20050710-1.2.6.1


https://www.straitstimes.com/singapore/chemical-company-fined-200k-over-chlorine-leak

https://www.tnp.sg/news/singapore/scdf-officer-
chlorine-gas-leak-it-felt-movie

https://www.straitstimes.com/singapore/chemical-company-fined-200k-over-chlorine-leak
https://www.tnp.sg/news/singapore/scdf-officer-chlorine-gas-leak-it-felt-movie


Ingestion

• Food or drinks may have contaminants on or in them

• Contaminants are absorbed by the digestive system

https://www.straitstimes.com/singapore/health/bacteria-in-raw-fish-
that-infected-over-160-in-2015-a-public-health-
threat#:~:text=SINGAPORE%20%2D%20In%202015%2C%20a%20high
ly,dishes%20containing%20raw%20freshwater%20fish. 

https://www.straitstimes.com/singapore/health/bacteria-in-raw-fish-that-infected-over-160-in-2015-a-public-health-threat#:~:text=SINGAPORE%20%2D%20In%202015%2C%20a%20highly,dishes%20containing%20raw%20freshwater%20fish


Minamata Diseasehttps://www.bu.edu/sustainability/minamata-
disease/#:~:text=Minamata%20disease%2C%20sometimes%20
referred%20to,damage%20to%20hearing%20and%20speech. 

https://www.bu.edu/sustainability/minamata-disease/#:~:text=Minamata%20disease%2C%20sometimes%20referred%20to,damage%20to%20hearing%20and%20speech


Direct Contact

• Contact with skin (dermal)

• Contaminants enter the 
bloodstream through the 
pores, or cuts in the skin to 
irritate the skin



Chloracne on the face and neck  
of herbicide production worker

The Seveso Italy accident of 10 July 1976, exposed  
a large population to 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD or simply dioxin).
The accident resulted, mostly among children, in one of
the largest ever-reported outbreaks of chloracne.

Dioxin (Agent Orange) – Chloracne 



Major Environmental Contaminations

Air Food Water Soil



Selected Major "Environmental 
Disease" Outbreaks

Ref: https://www.iloencyclopaedia.org/part-vii-86401/environmental-health-hazards/item/495-linkages-between-environmental-and-occupational- health#EHH_table1

Location and year Environmental hazard Type of disease Number affected

London, UK
1952

Severe air-pollution with  sulphur dioxide 
and  suspended particulate  matter (SPM)

Increase in heart and lung
disease manifestations

3,000 deaths, many others ill

Toyama, Japan  1950s Cadmium in rice Kidney and bone disease  (“Itai-itai 
disease”)

200 with severe disease, many  more with slight 
effects

Minamata, Japan  1956 Methylmercury in fish Neurological disease  (“Minimata 
disease”)

200 with severe disease, 2,000  suspected

USA cities  1960s-70s Lead in paint Anaemia, behavioural and  mental effects Many thousands

Iraq  1972 Methylmercury in seed  grains Neurological disease 500 deaths, 6,500 hospitalized

Bhopal, India  1985 Methylisocyanate Acute lung disease 2,000 deaths, 200,000 poisoned

California, USA
1985

Carbamate pesticide in
watermelons

Gastrointestinal, skeletal,  muscle, 
autonomic and  central nervous system  
effects (Carbamate illness)

1,376 reported cases of illness  resulting from 
consumption, 17  severely ill

Chernobyl, USSR  1986 Iodine-134, Caesium-134 and -137 from a
reactor explosion

Radiation illness (including  increases in 
cancer and  thyroid diseases in children)

300 injured, 28 died within 3  months, more than 600 
cases of  thyroid cancer

Peru , 1991 Cholera epidemic Cholera 139 deaths, many thousand ill

https://www.iloencyclopaedia.org/part-vii-86401/environmental-health-hazards/item/495-linkages-between-environmental-and-occupational-health
https://www.iloencyclopaedia.org/part-vii-86401/environmental-health-hazards/item/495-linkages-between-environmental-and-occupational-health


Outdoor Air
Pollution

❑ Main source:
man-made (Anthropogenic)

❑ Other: natural sources, e.g forest
fires and volcanoes

Health effects:
➢ eyes, nose and throat irritations
➢ effects on lungs, hearts, brain



Transboundary 
Air Pollution

2006 Southeast Asian Haze





Indoor air pollution in developing countries:

A major Public Health and Environmental  challenge



Smoke in the home from  
cooking by burning wood,  
charcoal, dung, crop waste

- With little or no ventilation
- Soot and carbon monoxide



Smoke – “The Killer in the Kitchen”:  Indoor 
Air Pollution

WHO World Health Report 2004

• Indoor smoke causes pneumonia  and other respiratory infections

• biggest killer of children under five years of age

• kills ~one million children a year



Indoor Air Pollution:  
Developed Countries

Second hand smoke (SHS)  
exposure

• Single biggest source and the most dangerous  
indoor air pollutant in developed countries

➢ Containing > 4000 dangerous chemicals
➢ Causes eye, nose, and throat irritation

• SHS classified as a carcinogen by EPA and  
IARC

• Only acceptable response is to eliminate  
exposure in all work and public places, as well  
as domestic environments







Water
Pollution

• Harmful substances:
• enter the water when rain 

or water  washes them 
into rivers, lakes,  
streams, or the ground

• “dumped” into water

• Impacts:
• Drinking water

• Food chain

• Human and aquatic
life



Water Pollution

• 80% of all diseases and  over 1/3 
of deaths in developing countries
caused  by contaminated water

• Estimated 1.4 billions  have no 
access to safe  drinking water



Avoid swimming at Pasir Ris  
beach for a year as water is  
unclean: NEA

THE National Environment Agency

(NEA) on Wednesday advised the

public not to swim at Pasir Ris beach

for a year as the water is not clean.

The water there carries a high level of

Enterococcus - a bacteria found in

faeces.

Wed, Jul 30, 2008 The Straits Times



Soil/ Land Contamination
• Pressure on agriculture and food  production 

as both population and per  capita demand
increase

• Agriculture can pollute land with
pesticides, nitrate-rich fertilizers, slurry
from livestock

• Polluted soil:

• Affect the food and the water spread 
through the air as dust particles



Soil Land Contamination

• Contaminated land is a problem in 
industrialized countries from former 
factories, power stations

• can leave waste e.g. heavy metals

• Developing countries

• sometimes used for dumping



http://www.ted.com/talks/capt_charles_moore_on_the_seas_of_plastic.html

Plastic pollution

http://www.ted.com/talks/capt_charles_moore_on_the_seas_of_plastic.html


Bhalla V et al. Melamine nephrotoxicity: an emerging epidemic in an era of  
globalization; Kidney International (2009) 75, 774–779

ABC NEWS
Three dead, 6,200 sick in China milk  
scandal
Posted Wed Sep 17, 2008 1:01pm AEST
Updated Wed Sep 17, 2008 2:29pm AEST

Toll rises...China has launched a nationwide  
probe into all baby milk powders. (Reuters)

Food  Contamination





Environmental health interventions
what can you do?

Hierarchy of  
Control



Advantages of Environmental Interventions

1. Preventing disease before it arises- eliminates associated health-
care treatment costs.

2. Generally more sustainable (i.e. achieving a  longer-term impact 
on health, as compared to  medical treatment).

3. Often the most equitable option, generating benefits across broad 
groups or populations.



Examples of Environmental

Health Interventions: Lead

• Used in petrol, paints, batteries

• Many known adverse health  effects

• – Children especially susceptible:
• Impairment of brain development

• Leaded petrol phased out in  many 
countries between 1990 to  2000

• Mental retardation due to lead  
exposures estimated to be ~30 X  higher 
in regions where leaded  petrol still used



Air pollution: Any effective control measures?

• Engineering control: Emissions  reduction for air pollutants

• Stationary source

• Mobile source

• Administrative controls: Legislation

• Personal protective equipment- impractical



Ozone air quality during the 2008 Beijing Olympics:  
Effectiveness of emission restrictions



The Measures Adopted in Singapore in  Controlling Air Pollution

• Minimising emissions at source

• Stringent legislation and enforcement to  control air
pollution

• Proper land use planning and judicious siting of  pollutive industries 
away from population centres

• Promoting cleaner energy and energy efficiency

• (e.g. green vehicles, use of compressed natural gas (CNG),  
renewable energy source, energy efficient buildings, etc)



Minimising Emissions at Source

Stationary sources
• Promoting clean industries.
• Incorporating pollution  

control considerations in  
land-use planning and  
siting of factories.

• Regulating and monitoring  
emissions from industries.

• Mobile sources
• Setting and updating 

emission standards for new
vehicles.

• Promoting green vehicles. 
• Testing and monitoring of  

emissions from existing  
vehicles.



What can you do?

• Bus

• Bicycle

• MRT

• Walk



What can you do?



Environmental Health  Challenges

• Climate change – Global warming, sea
level rise, greenhouse gas, etc

• Trans-boundary pollution

• Threat of emerging infectious  diseases from 
the environment



Environmental Health  Challenges

• Chronic low-level exposure to environmental toxicants e.g.  chemicals, 
heavy metals, pesticides

• Increasingly built environment

• Work environment, e.g. is open concept workspace healthy?



Public health effects from the major  
components of global climate change


