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Outline
• Why are we concerned with air pollution?

• What is the air quality today?

• What are the air pollutants of concern?

• How is our health being affected by air pollutants?

• The new Air Quality Health Index (AQHI)

• Cooking fumes and lung cancer among Chinese 
females

• How are we going to reduce the harmful effects of 
air pollution on our health?
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Why are we concerned with air pollution?

Whoever wishes to investigate medicine properly should 

proceed thus: in the first place to consider the seasons of 

the year, and what effects each of them produces. 

Then the winds, the hot and the cold, especially such as 

are common to all countries, and then such as are peculiar 

to each locality.
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Why are we concerned with air pollution?

In the same manner, when one comes into a city to which 

he is a stranger, he should consider its situation, how it lies as 

to the winds and the rising of the sun; for its influence is not 

the same whether it lies to the north or the south, to the 

rising or to the setting sun.

One should consider most attentively the water which the 

inhabitants use, ….
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Hippocrates : 'On Airs, Waters and Places' 4 BC
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We Inhale a Huge Amount of Air Everyday

The surface area of alveoli in an adult can reach the size of half 
a tennis court
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What is the air quality today?
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• Sub-indices of individual criteria air pollutants: 0 to 500

• Nitrogen dioxide (NO2), sulphur dioxide (SO2), ozone (O3), 
carbon monoxide (CO), particulate matters (PM10)

• A sub-index level of 100 corresponds to the short-term Hong 
Kong Air Quality Objectives (HKAQO) below which there is no 
adverse acute health effect to human while a level of 500 
corresponds to significant harm to human health. 

• API is subsequently calculated for each air quality monitoring 
station by taking the maximum of the sub-indices among all 
the parameters measured at that station to indicate the 
overall pollution level.

Air Quality Index（AQI)
HK Air Pollution Index (API)[before 31/12/2013]
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The API reveals five broad levels of air pollution 
and how they can affect you

Air Pollution 
Level

API Readings Air Quality Status

Low 0-25
Air quality is well within acceptable standards, with no cause 
for concern.

Medium 26-50 Air quality is still within acceptable standards

High 51-100
Air quality is within the short term standard but is worse 
than the long term standard

Very High 101-200
Air quality is worse than both the short and long term 
standards

Severe 201-500
Air quality is significantly worse than both the short term 
and long term standards

• For high level of pollution, there is no immediate concern but long-term effects 
are possible with persistent exposure. 

• Very high and severe pollution levels can mildly or significantly aggravate the 
symptoms to people with heart or reparatory illness. Healthy people may 
experience irritation to the eyes, wheezing, coughing and sore throats.

http://www.med.cuhk.edu.hk/eng/main/index.jsp
http://www.med.cuhk.edu.hk/eng/main/index.jsp


What are the air pollutants of concern?

• Chemical hazards

• Biological hazards

– Bioaerosols
• Infections [e.g. Legionnaire's Disease, TB, SARS]

• Hypersensitivity/allergic reactions [hay fever, asthma]

• Physical hazards

– Radioactive isotopes
• Radon daughters [indoor]

• Iodine 131 [Chernobyl]

• Cesium 137 [Fukushima]
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Common Chemical Pollutants

Major (criteria) pollutants 

• Nitrogen oxides [NOx – NO, NO2]

• Sulfur dioxide [SO2]

• Photochemical oxidants (e.G. Ozone [O3])

• Carbon  monoxide [CO]

• Suspended particles [RSP/PM10, PM2.5 ...UFP]
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Other chemical pollutants

• Volatile organic compounds (VOCs)

• Polyaromatic hydrocarbons (PAHs)

• Polychlorinated  biphenyls (PCBs) and 

dioxins

• Metals

• Asbestos

Common Chemical Pollutants
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How is our health being affected by 
air pollutants?

• Short term effects
– Mortality [the straw that broke the camel’s back]

– Emergency hospital admissions

– General practitioner consultations

• Long term effects
– Cancers

– Cardiovascular diseases

– Respiratory diseases

– Others 

• Ambient air pollution

• Indoor air pollution –home, school, workplace
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Developing the 

Air Quality Health Index
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Air Quality Health Index (AQHI)

• A risk-based, multi-pollutant air quality health index 
replacing the Air Pollution Index (API)

• Based on excess risks estimated from local time 
series analyses of emergency hospital admissions for 
respiratory and cardiovascular diseases

• Assumption of additive joint effects

• 3-hourly moving averages for pollutant levels to give 
more timely estimation of health effects
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Air Quality Health Index (AQHI)

• 11 bands (Band 1-10 and 10+) grouped into 5 
categories (Low, Moderate, High, Very High, Serious)

• Health warning messages

• In use since 30 December 2013

EPD: http://www.aqhi.gov.hk/

HKUST-CUHK: http://envf.ust.hk/dataview/aqhi
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Cooking Fumes 

and 

Female Lung Cancer
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In October, 2006, 19 
scientists from eight 
countries met at the 
International Agency for 
Research on Cancer (IARC) in 
Lyon, France, to assess the
carcinogenicity of household 
solid fuel combustion (coal 
and biomass) and of high-
temperature frying.…
On the basis of limited evidence in
humans and sufficient evidence in
experimental animals, the Working
Group concluded that emissions 
from high-temperature frying are 
“probably carcinogenic to humans 
(Group 2A)”.

http://oncology.thelancet.com Vol 7 December 2006
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How are we going to reduce 
the harmful effects of air 
pollution on our health?
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Health protection through correction of harmful stress-strain 
relationship between man and environment

Environment
Source Man

Source of stress Response in man
Paths of contact 

with man

Prevent escape 

of hazardous

stress agent(s)

into environment

Limit stress-man

contacts in:

Place

Magnitude

Time

Select individuals

to resist stressor;

acclimatize to stress;

use personal 

protection

http://www.med.cuhk.edu.hk/eng/main/index.jsp
http://www.med.cuhk.edu.hk/eng/main/index.jsp


Hierarchy of Prevention

1. Remove the hazards at source

2. Reduce the contacts between the 
hazards and the individuals

3. Protection for the individuals
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Source Control

• Reduce unnecessary use of energy

• Alternative/renewable energy

• Improve energy efficiency

• Improve quality of fuels

• Control exhaust from cars

• Control emissions from factories

• Control emissions from power plants
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There are more we can do for 
indoor environments
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Division of 
Occupational and 
Environmental Health

Thank you for your kind attention!

Hope you have enough food for thought …


