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* 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, ....


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

/ T X\ FRACYASRBEE

S | ansmiEncmzse ld Faculty of Medicine
\\ A "//’ Dr. Stanley Ho Medical Development Foundation WO it & The Chinese University of Hong Kong

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, ....

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

Table 3.1. Recommended Point Estimates for Long-Term Daily
Breathing Rates

3 0<2 2<9 2<16 16<30 16<70
Trimester years years years years years
L/kg-day
Mean 225 658 535 452 210 185
95th 361 1090 861 745 335 290
Percentile
msfdny
Mean 15.3 6.2 10.7 13.3 15.0 13.9
95th 23.4 12 .4 220 23D 229
Percentile

OEHHA calculated mean and high end breathing rates for the third trimester assuming

the dose to the fetus during the third trimester was the same as that to the mother.

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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Air Quality Index ( AQl)
HK Air Pollution Index (API)[before 31/12/2013]

* Sub-indices of individual criteria air pollutants: 0 to 500

* Nitrogen dioxide (NO,), sulphur dioxide (SO,), ozone (O;),
carbon monoxide (CO), particulate matters (PM,,)

* Asub-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.

* APl 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.
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The API reveals five broad levels of air pollution
and how they can affect you

Air Pollution i . )
API Readings Air Quality Status

Air quality is well within acceptable standards, with no cause

Low 0-25
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

Air quality is worse than both the short and long term
standards

Air quality is significantly worse than both the short term
and long term standards

Very High 101-200
Severe 201-500

* 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.
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What are the air pollutants of concern?

e Chemical hazards
* Biological hazards

— Bioaerosols
* Infections [e.g. Legionnaire's Disease, TB, SARS]
* Hypersensitivity/allergic reactions [hay fever, asthmal]

* Physical hazards

— Radioactive isotopes
* Radon daughters [indoor]
* lodine 131 [Chernobyl]
e Cesium 137 [Fukushima]
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Common Chemical Pollutants

Major (criteria) pollutants
* Nitrogen oxides [NO, - NO, NO,]
 Sulfur dioxide [SO,]

* Photochemical oxidants (e.G. Ozone [O;])

* Carbon monoxide [CO]

* Suspended particles [RSP/PM,,, PM, s ...UFP]
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Common Chemical Pollutants

Other chemical pollutants

* Volatile organic compounds (VOCs)

* Polyaromatic hydrocarbons (PAHs)

* Polychlorinated biphenyls (PCBs) and
dioxins

* Metals

* Asbestos
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Human hair
50-70 microns in diameter

€ PM25
Combustion particles,
organic compounds,
metals, etc.
<2.5 microns in diameter

& PM10
Dust, pollen, mould, ete.
<10 microns in diameter

Fine beach sand
90 microns in diameter

Source: US EPA
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How is our health being affected by

air pollutants?

e 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


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

A A EREXATESE
( Sﬁ aEkwrEAcRERR oo ) Foaty S,ﬁt'kﬁ‘fs? S0 I
[ ] [
Air Quality Health Index (AQHI)

* Arisk-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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Developing a risk-based air quality health index

Tze Wai Wong ®*, Wilson Wai San Tam 2, Ignatius Tak Sun Yu?, Alexis Kai Hon Lau?®,
Sik Wing Pang*¢, Andromeda H.S. Wong ¢

Atmospheric Environment 76 (2013) 52—-58

Table 1
Relative risk of hospital admissions for cardiovascular and respiratory diseases per 10 pug m ™ increase in air pollutant concentrations.

RR (95% CI) per 10 ug m ™ increase in air pollutant concentration (single pollutant model)

Emergency hospital admissions NO- 04 Mg 50,

Cardiovascular and respiratory (all ages) 1.0045¢ 1.00514 1.0028° 1.0014"
(1.0044-1.0046) (1.0050-1.0052) (1.0027-1.0029) (1.0013-1.0015)
(lag day 0) (lag day 1) (lag day 0) (lag day 0)

Cardiovascular and respiratory (>65 years* 1.0051¢ 1.0057¢ 1.0033¢ 1.0017°
(1.0039-1.0063) (1.0045-1.0069) (1.0028-1.0044) (1.0003-1.0030)
(lag day 0) (lag day 1) (lag day 0) (lag day 0)

Cardiovascular and respiratory (<5 years) 1.0034° 1.0074° 1.0025" 1.0019 (NS)
(1.0032-1.0037) (1.0072-1.0077) (1.0003-1.0048) (0.9991-1.0046)
(lag day 2) (lag day 0) (lag day 2) (lag day 1)

*The =65 years age group constituted about 80% of all respiratory and cardiovascular admissions; ®p < 0.05, %p < 0.001, %p < 0.0001; NS = not significant at p = 0.05.
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Tze Wai Wong ®*, Wilson Wai San Tam 2, Ignatius Tak Sun Yu?, Alexis Kai Hon Lau?®,
Sik Wing Pang*¢, Andromeda H.S. Wong ¢

Table 2

Distnibution of percentage excess risk (#ER) of hospital admissions for cardiovas-
cular and respiratory diseases by health sk category and AQHI band.

Recommended AQHI %ER Mo. of Frequency (%)
health nsk category band days
Low 1 0-1.88 0 0.0
2 =1.88-3.76 36 2.0
3 =3.76-5.64 333 18.2
Moderate 4 =564-7.52 277 15.2
. =7.52-9.41 339 18.6
¥ =>941-11.29 306 16.8
High 7 =>11.29-1291 194 10.6
Very high 8 =>1291-15.07 172 9.4
9 =15.07-1722 93 5.1
10 »17.22-19.37 27 1.5
Serous 10+ =19.37 49 2.7
Total 1826 100.00
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Air Quality Health Index (AQHI)
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11 bands (Band 1-10 and 10+) grouped into 5
categories (Low, Moderate, High, Very High, Serious)

* Health warning messages
* |n use since 30 December 2013

EPD: http://www.aghi.gov.hk/
HKUST-CUHK: http://envf.ust.hk/dataview/aqghi
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Cooking Fumes
and
Female Lung Cancer
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Dose-Response Relationship between Cooking Fumes Exposures
and Lung Cancer among Chinese Nonsmoking Women

Ignatius T.S. Yu,' Yuk-lan Chiu,' Joseph S.K. Au,” Tze-wai Wong,' and Jin-ling Tang’

Department of Community and Family Medicine, Chinese University of Hong Kong, Shatin, New Territories, Hong Kong Special
Administrative Region, China and “Department of Clinical Oncology, Queen Elizabeth Hospital. Kowloon, Hong Kong Special

Adminietrative Reglon, China Cancer Res 2006: 66: (9). May 1, 2006
—
Table 3. ORs jor lung cancer related to total cooking dish-years after adjusting for potential confounding factors
Total dish-years Adjusted OR (95% CI)

Model 1 Model 2 Model 3 Model 4
<50 1 1 1 1
51-100 1.31 (0.81-2.11) 1.43 (0.87-2.34) 1.23 (0.73-2.07) 1.31 (0.73-2.33)
101-150 2.80 (1.52-5.18) 2.65 (1.42-4.97) 2.89 (1.47-5.70) 4.12 (1.90-8.94)
151-200 3.09 (1.41-6.79) 3.10 (1.37-7) 3.63 (1.57-8.40) 4.68 (1.80-12.18)
>200 8.09 (2.57-25.45) 10.02 (3.21-31.26) 20.66 (5.26-81.11) 34 (7.16-161.39)

NOTE: Model 1: adjusting for age, education, employment status, previous lung diseases, and history of lung cancer in first-degree relatives; Model 2:
adjusting for age, radon exposure index, ETS exposure, kerosene use, firewood use, incense burning, and mosquito coil use; Model 3: adjusting for age,
intakes of dark green vegetables, yellow orange vegetables, meat, citrus fruit, salted fish, pickled vegetables and mulfivitamin, and coffee and tea drinking;
Model 4: adjusting for all the above potential confounding factors with statistical significance for history of lung cancer in first-degree relatives, dark green
vegetables, yellow orange vegetables, meat, multivitamin, and coffee (italicized variables were significant at (.05 level in the respective models).
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The roles of smoking and cooking emissions in lung
cancer risk among Chinese women in Hong Kong

X.-R. Wang', Y.-L. Chiu', H. Qiu", J. S. K. Au® & I. T.-S. Yu™

"Department of Community and Family Medcine, Chinese University of Hong Kong, Shatin, New Temitories; “Department of Clinical Oncology, Queen Elizabeth
Hospital, Kowloon, Hong Kong Special Administrative Region, China

Table 4. ORs (95% CI) for cell types of lung cancer in relation to
cooking emission exposure and smoking®

Received 17 March 2008; revised 4 October 2008; accepted 8 October 2008

Table 3. Effects of exposure to cooking emissions on lung cancer in

smokers and nonsmokers

Smoking"
Never smoking 1.0 1.0
Ever smoking 1.86 (0.98, 3.50) 14.13 (5.32, 37.51)
Pack-year®
Never smoking 1.0 1.0
<25 1.39 (0.61, 3.13) 8.36 (2.53, 27.62)
5 2.59 (1.00, 6.69) 23.62 (6.58, 84.78)
=50 66/125 1.0 21/9 6.29 (2.46, 16.09) Total dish-years®
51-100 65/104 1.18 (0.73, 1.92) 18/8 4.72 (1.75, 12.69) <50 1.0 L0

101-150 38/38 2.73 (1.45,5.11)  8/7 1.69 (052, 5.50) 51-100 0.98 (0.58, 1.63)
101-150 1.91 (1.00, 3.65)
>150 39/24 4.16 (2.06, 8.41)  13/6 5.19 (1.64, 16.40) o0 223 (L1, 6.47)

1.47 (0.53, 4.06)
2.81 (0.77, 10.30)
3.98 (0.92, 17.27)

“Five missing data in cases and one in controls.

PSix missing data in cases.

“ORs were adjusted for employment, age, education, yellow/orange
vegetables, multivitamin, radon index, and family history of any cancer,
(and pack-year in smokers).

OR, odds ratio; Cl, confidence interval.

history of any cancer.

“Total dish-years, smoking, and pack-years were estimated in separate
models, with exclusion of unspecified types (n = 62).

"Nonadenocarcinoma includes small cell, squamous cell and large cell.
“Adjustment for total dish-years (as continuous variable), employment, age,
education, yellow/orange vegetables, multivitamin, radon index, and family

9Adjustment for smoking status, employment, age, education, yellow/

orange vegetables, multivitamin, radon index, and family history of any

cancer.
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Table 4 Population-attributable fraction® of lung cancer associated
with risk factors

Risk factors Population-attributable fraction (95% cn®
All subjects Nonsmoking subjects

Total dish-years® 26.5 (12.4, 36.4) 34.9(22.3, 43.5)

Smoking 15.8 (7.2, 26.9) -

Residential radon 22.5 (3.5, 36.1) 21.6 (0, 36.4)

Low vegetable intake 2909 (8.8, 44.2) 30.7 (8.6, 45.2)
Family cancer history  15.8 (6.4, 27.1) 16.0 (5.8, 28.3)

* Adjusted for age, years of education, occupations, and intake of
total fruit. In addition, total dish-years, smoking, family cancer his-
tory, radon index, and vegetables were adjusted each other. The least
exposed (total dish-years, residential radon, low vegetable intake) and
no exposed (smoking, family cancer history) were reference groups

" 959% confidence interval

“ One dish-year means cooking one stir-fried dish daily for a year
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fRAmi®® Carcinogenicity of household solid fuel combustion and of e cens

high-temperature frying

Kurt Straif, Robert Baan, Yann Grosse, Béatrice Secretan, Fatiha El Ghissassi, Vincent Cogliane, on behalf of the WHO
International Agency for Research on Cancer Monograph Working Group

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 J >Paths of Conta>[ A e }
with man

Prevent escape Limit sttretssjrjan Select individuals
of hazardous ConP?aCc: In: tollres[[lst sttres\:,or; |
stress agent(s) Vot do acclimatize to stress:

into environment gnit use personal

Time protection
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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

e Contro
e Contro
e Contro

exhaust from cars
emissions from factories
emissions from power plants


http://www.med.cuhk.edu.hk/eng/main/index.jsp
http://www.med.cuhk.edu.hk/eng/main/index.jsp
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There are more we can do for
indoor environments


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

Hope you have enough food for thought ...




