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WHO
Definition of
Health — since

1948

World Health Organization

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



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.

* |n 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.

Priss-Ustiin, A., Wolf, J., Corvalan, 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 Risk
Exposure that may adversely Probability (likelihood)
affect health of that a hazard will

cause a specific bodily

‘ &y & Injury to any person

X Potential of an
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Hazard results in risk only if there is exposure




Types of Environmental Health Hazards

 Biological
* Chemical
* Physical

BIOHAZARD

» Psychosocial




Biological Hazards

 Bacteria
 \iruses
 Parasites

* Fungi



Chemical Hazards

 Air pollutants
* Toxic metals
» Solvents

» Pesticides



Physical Hazards

« Radiation
» Temperature

* Noise

Melanomas are linked to
excessive UV exposure,
yet we continue to
deplete the ozone layer
and fail to use personal
protection.

Encouraging children in Australia to
wear hats on the beach as part of
the national SLIP SLAP SLOP

campalgn to Increase awareness
about health risks arising from
excessive exposure to the sun's rays.

Cradit: Mark Edwards/Still Pictures



Psychosocial Hazards

Stress
Lifestyle
Unemployment

Discrimination

LONDON — Economists have long marvelled at the
Asian economic miracle, but such productivity is coming
at a much higher cost than they might realise, a survey
across four nations in the region shows.

The AlA Vitality Healthiest Workplace research found
that in Hong Kong, the average amount of time lost per
employee per year because of absence and
presenteeism (when employees turn up to work but are
unproductive) amounted to nearly 71 days — two to
three months' worth of lost time. Employees in Malaysia
and Singapore lost an average of 66 and 54 days,
respectively. This compares with 45 days in Australia but
only 30 days in the United Kingdom.

“The most striking factor was the high level of mental
health issues and the stigma associated with them,” says
Mr Christian van Stolk, home affairs and social policy
research head at Rand Europe, the research
consultancy that analysed the data collected in Asia and
compared them with data from the Britain's Healthiest
Workplace survey. “The other trend was the very high
number of days lost to productivity: people are working
very hard but to no effect, while doing harm to
themselves."

In Hong Kong and Malaysia, about 12 per cent of
respondents reported symptoms of depression —
around double the proportion in Australia, Singapore
and the UK. Meanwhile, rates of bullying in the workplace
in Hong Kong, Malaysia and Singapore were aimost
three times the UK's level of 6.6 per cent.



Contaminantis ...

* A substance that is harmful to human health or the environment
e 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

e Direct contact



GContamination EXposure
AU\

2.) Contamlnatlon trave]s via élr food water or soil

1.) Source of contarﬁlhatign\

v

3.) Person comes into contact with contaminat ﬂ

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 ‘Bhopal’s tragedy has not stopped’: the
urban disaster still claiming lives 35

years on

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

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

11 July 2005


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
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SCDF officer at chlorine gas
leak: 'It felt like a movie'
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Onr Sunday, seven people were taken
1o hospieal after a chlorine gas beak In
Teas. CYNTHIA CHOO
(chooxicssph.com sg) speaks to the
SCDF team which plugged the leak,
and tries on a Hazmat sull
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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

2015 infections after eating raw fish
linked to little-known, highly infectious
strain of GBS bacteria: Researchers

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-
e < . - y s that-infected-over-160-in-2015-a-public-health-
Spize food poisoning: Number of cases hits 8l threat#:~:text=SINGAPORE%20%2D%20In%202015%2C%20a%20high
ly,dishes%20containing%20raw%20freshwater%20fish.

M

4-year-old's death from eating tainted
food a misadventure, says coroner



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

https://www.bu.edu/sustainability/minamata-

disease/#:~:text=Minamata%20disease%2C%20sometimes%20 M I n am ata D Isease

referred%20to,damage%20to%20hearing%20and%20speech.

Children with Congenital Mna-mata Disease dueto intrauterine
methydmemcury poisoning (Harada 1926).



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




Dioxin (Agent Orange) — Chloracne

The Seveso Italy accident of 10 July 1976, exposed
Chloracne on the face and neck a large population to 2,3,7,8-tetrachlorodibenzo-p-

of herbicide production worker dioxin (TCDD or simply dioxin). | |
The accident resulted, mostly among children, in one of

the largest ever-reported outbreaks of chloracne.



Major Environmental Contaminations

Air Food Water Soil



Selected Major "Environmental
Disease" Outbreaks

Location and year

London, UK
1952

Environmental hazard

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

Type of disease

Increase in heart and lung
disease manifestations

Number affected

3,000 deaths, many othersiill

Toyama, Japan 1950s

Minamata, Japan 1956

Cadmium in rice

Methylmercury in fish

Kidney and bone disease (“Itai-itai
disease”)

Neurological disease (“Minimata
disease”)

200 with severe disease, many more with slight

effects

200 with severe disease, 2,000 suspected

USA cities 1960s-70s

Iraq 1972

Lead in paint

Methylmercury in seed grains

Anaemia, behavioural and mental effects

Neurological disease

Many thousands

500 deaths, 6,500 hospitalized

Bhopal, India 1985

California, USA
1985

Methylisocyanate

Carbamate pesticide in
watermelons

Acute lung disease

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

2,000 deaths, 200,000 poisoned

1,376 reported cases of illness resulting from

consumption, 17 severely ill

Chernobyl, USSR 1986

Peru, 1991

lodine-134, Caesium-134 and -137 from a
reactor explosion

Cholera epidemic

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

Cholera

300 injured, 28 died within 3 months, more than 600

cases of thyroid cancer

139 deaths, many thousand ill

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



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

o Main source:
man-made (Anthropogenic)

OUtdOOr Air o Other: natural sources, e.g forest

fires and volcanoes

Pollution

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




Transboundary
Air Pollution

2006 Southeast Asian Haze



RESPIROLOGY

|

Abstract

Objective: From late July to the beginning of October 1997, countries of Southeast Asia experienced
severe smoke haze pollution from uncontrolled forest fires mainly in the Indonesian states of
Kalimantan and Sumatra. In Singapore, the impact of the 1997 haze was felt in the period from the
end of August to the first week of November 1997 as a result of prevailing winds.

Methodology: The Ministry of the Environment monitors ambient air quality by a country-wide
telemetric air quality monitoring and management network, with 15 stations located throughout the
island, linked via a public telephone network to a central control station at the Environment Building.
The monitoring methods used are the United States Environmental Protection Agency (USEPA)
reference methods. The Pollutant Standards Index (PSI) developed by the USEPA is used for the
reporting of daily air pollution concentrations. Intervals on the PSl scale are related to the potential
health effects of the daily measured concentrations of the five major air pollutants: sulfur dioxide,
particulate matter (PM10), nitrogen dioxide, ozone and carbon monoxide. Public sector health
facilities which come under the Ministry of Health, have computerized patient care systems which
enable the routine ongeing surveillance of disease conditions for the period of the haze. Attention
during the period of the haze was focused on conditions related to health effects of the haze. Data
sources for the monitoring of the lung health effects of the haze included morbidity from public
sector outpatient care facilities, accidents and emergency departments, public sector inpatient care
facilities and national mortality data.

Results: Findings from the health impact of the haze showed that there was a 30% increase in
outpatient attendance for haze-related conditions. An increase in PM10 levels from 50 microg/m3 to
150 microg/m3 was significantly associated with increases of 12% of upper respiratory tract illness,
19% asthma and 26% rhinitis. Supplementary findings from scanning the electron microscopic sizing
of the haze particles showed that 94% of the particles in the haze were below 2.5 microm in diameter.
This was consistent with emissions from combustion sources originating over 500 km from Singapore.
This has been of some concern because particles smaller than 2.5 microm in diameter can easily
bypass normal body defence metabolism and penetrate deeply into the alveoli of the lungs. During
the same period, there was also an increase in accident and emergency attendance for haze-related
conditions. There was no significant increase in hospital admissions or in mortality.

Conclusion: The present study found that the health effects from the 1997 smoke haze in Singapore
were generally mild.



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
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. Harmful substances:

. enter the water when rain
or water washes them
Into rivers, lakes,
streams, or the ground

Wa_ter “dumped” into water
Pollution [puSs"e.

* 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



Car Battery (lead, acld, other heavy metals)

Soil Land Contamination N e

A—
PN .

Distressed

. . . | - R
* Contaminated land is a problem in e e
industrialized countries from former
factories, power stations

®* can leave waste e.g. heavy metals
 Developing countries

* sometimes used for dumping




Plastic pollution

http://www.ted.com/talks/capt charles moore on the seas of plastic.html



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

Food Contamination
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)

Bhalla V et al. Melamine nephrotoxicity: an emerging epidemic in an era of
globalization; Kidney International (2009) 75, 774779







Environmental health interventions
what can you do?

Contral ﬁ

Control

Engineering Controls

Administrative Controls
Personal Protective Equipment




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

e — 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
e Stationary source
* Mobile source

 Administrative controls: Legislation

« Personal protective equipment- impractical



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

)

BRying 2002

(58’




The Measures Adopted in Singaporein Controlling Air Pollution

* Minimising emissions at source

e 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 * Mobile sources
* Promoting clean industries. « Setting and updating
emission standards for new

* |ncorporating pollution
control considerations in
land-use planning and  Promoting green vehicles.
siting of factories.

vehicles.

 Testing and monitoring of
« Regulating and monitoring emissions from existing
emissions from industries. vehicles.



What can you do?

* Bus O%

 Bicycle

. MRT g
« Walk



What can you do?

Rethink [ Reduce

Be mindful of your of energy and
consumgption, your C materiaks

. relationship with ‘things’
B and your relationship
S with the Earth

y h
p o '.-’ . A ; \‘
 Re-gift Re-use

' g“.l Skare with othery
\ mﬂh’, Find new uses fae
. 2 m’ ol cdyecty

Properly labelled recycling bins




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

MOSTON LPPVANN | GEORGE O LEMALF

* Increasingly built environment ENVIRONMENTAL

« Work environment, e.g. is open concept workspace healthy? W%IQﬁNJS




Public health effects from the major
components of global climate change

lemperature
and weather Sea-level rise
changes

Heat-related  Vector-borne  Threatened Weather Forced
mortality diseases  food supply disasters migrafion

Cardiovascular  Epidemics due  C(rop damage  Destruction of  Overcrowding, poor
and respiratory to higher vector from climate  public health  sanitation, infectious
illness infectivity rates  extremes and  infrastructure  disease, conflicts, and
and wider effects of impacts on fisheries
aeugrnphit ultraviolet
istribufion radiation



