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Dublin 1982 Case Fatality Rates
Kelly I. and Clancy Luke, Irish Medical Journal; 

77:10: 322-324. 1984
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Sources of PollutionSources of Pollution
• Combustion processes

–Cars and other motor 
vehicles

–Heating systems (fires)
–Construction 



� ParticlesParticles
• Epidemiological evidence for relationships 

of various particle components with 
observed health effects

• Importance of Size

• Composition

• Deposition







PM 10 particle



Monët



Modern understanding of air 
pollution
London 1952
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Pollution sourcesPollution sources

The main source of particulate pollution The main source of particulate pollution 
waswas the burning of coal in open the burning of coal in open 
gratesgrates

Space heating for homes wasSpace heating for homes was
•• 100% solid fuel for social housing100% solid fuel for social housing

80% for private housing80% for private housing

•• (partially supported by Government (partially supported by Government 
grants to reduce the dependence on grants to reduce the dependence on 
imported oil)  imported oil)  



Dublin data 1982

Excess Mortality Jan 1982

•  Weekly deaths 1982 Excess
• ave. 113 196 83 (73%)

• month
• ave. 501 673 171 (34%)



Excess Respiratory Mortality
Jan 1982

•  Weekly deaths 1982 Excess
• ave. 27 60 33  (122%)

• monthly deaths
• ave. 118 209 91 (77%)



Effect of airEffect of air--pollution control on death rates in pollution control on death rates in 
Dublin, Ireland: an intervention study.Dublin, Ireland: an intervention study.

CClancy L, Goodman P, Sinclair H, Dockery DW.lancy L, Goodman P, Sinclair H, Dockery DW.

Lancet. 2002 Oct 19;360(9341):1210Lancet. 2002 Oct 19;360(9341):1210--4. 4. 



Dublin Black Smoke
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Excess mortalityExcess mortality
(1982 SMOG event against (1982 SMOG event against 

average 1980average 1980 --1996)1996)

Respiratory Cardiovascular Total
(Weekly data)

33 (122%) 34   (65%) 83  (73%) 

(Monthly data)
91  (77%) 71  (30%)                                    172  (34%)



Effect of Air Pollution Control on
Mortality in Dublin

Clancy et al, Lancet

• Effect of ban on sale of
coal on air pollution in
Dublin
– 36 mg/m3 BS (-71%)
– 11 mg/m3 SO2 (-34%)

• Effect on mortality
– 7% Total Mortality
– 13% Cardiovascular
– 16% Respiratory
– 3% Other
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AdjustedAdjusted Rate Ratios of PopulationRate Ratios of Population--Standardised Lung Cancer Standardised Lung Cancer 
Death Rates in Dublin across three LogDeath Rates in Dublin across three Log--Linear Poisson Models Linear Poisson Models 
between two periods (1981between two periods (1981--1990 and 19911990 and 1991--20002000)

Basic Model Basic Model + Basic Model +Black Smoke+

(Adjusted for age and gender) Black Smoke Smoking

RR (95% CI) * RR (95% CI) RR (95% CI)

1981-1990 1.06 (0.93, 1.22) 1.01 (0.86, 1.18) 0.98 (0.83, 1.15)
1991-2000 0.97 (0.85, 1.11) 0.98 (0.86, 1.12) 0.99 (0.87, 1.13)

Whole model: p=0.01 p=0.01 p=0.01
Deviance: 1.40 1.36 1.35

*RR=Rate Ratio; CI=Confidence Interval
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USUS--EPAEPA--19931993
• Adults: 

Human Lung Carcinogen
Group A Carcinogen
3000 Lung Ca./Yr in Non-Smokers

• Children: 
Increased Respiratory disease
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Lung Cancer and ETSLung Cancer and ETS
• 37 Epidemiological Studies-4626 cases

• Animal Data

• Biological Measurement of Uptake of 
Smoke Components
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Lung Cancer and ETSLung Cancer and ETS
• Excess Risk 24%
• Tobacco Specific Carcinogens in Blood 

and and Urine
• Dose-Response Relationship to number of 

Cigarettes
• Main Risk-Spousal and Workplace
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ETS and ChildrenETS and Children
• SIDS
• 50 Studies
• R.R.- 5
• 1/3-1/2 of all cases

• LBW-30 studies
• Neurodevelopmental effects
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ETS and ChildrenETS and Children
• Increased Risk of LRTI

• Increased Prevalence of Middle Ear Fluid

• Small Reduction in Lung Function

• Increased Asthma Symptoms 

• Cause of New Cases of Asthma
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Minor Problems of ETSMinor Problems of ETS

• Eye Irritation,

• Headache,Cough

• Sore Throat,

• Dizziness,Nausea



The Effects of the Workplace The Effects of the Workplace 
Ban in DublinBan in Dublin

• Exposure Measurements

• Particles-PM2.5,PM10.

• Benzene

• Questionnaires  CO,Cotinine.

• Health Effects Measurements

• PFTs-Spirometry,Lung Volumes, CO Diffusion

• Questionnaires, CO,Cotinine.
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Pre and post ban Concentrations of 
Particulates and Benzene 
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Result: Average PM2.5 LevelsResult: Average PM2.5 Levels
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Result: Benzene LevelsResult: Benzene Levels
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Comparing Post-Ban Levels with a Domestic Dwelling

16,783

House

NS19,472
Average 
Particles per 
cm3

T-value
10 Pubs,

Post-Ban

Experimental Physics Dept., University College DublinExperimental Physics Dept., University College DublinExperimental Physics Dept., University College Dublin
All Ireland Bar StudyAll Ireland Bar StudyAll Ireland Bar Study



Whisker plots showing IQR of CO Whisker plots showing IQR of CO 
(ppm) and cotinine(ng/ml )levels before (ppm) and cotinine(ng/ml )levels before 

and after the smoking banand after the smoking ban
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Data from Questionnaires

-66%16 (29%)47 (84%)Both type of

symptoms

-90%4.546.4Total ETS

Exposure (HRS)

-99%0.539.8Workplace ETS
Exposure (HRS)

+275%15 (27%)4 (7%)No symptoms

-53%23 (41%)49 (87.5%)Irritant

Symptoms

-31%34 (61%)49 (87.5%)Respiratory 
Symptoms

ChangePost banPre banSubjects 

reporting



Subjects Number of symptoms reported :
Pre ban Post ban %change p value

Never smokers(34) 75 51 -32 0.009
Ex-smokers(31) 62 33 -47 0.004
Smokers(8) 30 27 -10 0.634
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Subjects Number of symptoms reported :
Pre banPost ban%changep value

Never smokers(34)75 51 -32 0.009
Ex-smokers(31)62 33 -47 0.004
Smokers(8) 30 27 -10 0.634



Subjects Number of symptoms reported :
Pre ban Post ban %change p value

Never smokers(34) 58 23 -60 <0.001
Ex-smokers(31) 48 16 -67 <0.001
Smokers(8) 15 7 -53 0.007
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Percentage change in PFT Percentage change in PFT 
parameters :parameters :

-1.6%
0.757

+2%
0.148

+5.9%
0.009

PEF
P value

-2%
0.547

+3%
0.012

+5%
0.0001

FVC
P value

-5%
0.276

0%
0.596

+2%
0.123

FEV1
P value

Smokers
(8)

Ex(31)
Smokers

Never(34)
Smokers
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Environmental tobacco smoke-
is it bad for you?

“ For the moment most, but not all, the pressure 
to have the right to breathe smoke-free air 
must be based on aesthetic considerations 
rather than on known serious risks to health.”

Editorial, BMJ, 1976.





Research Approach

•• TransdisciplinaryTransdisciplinary-Epidemiology 
including molecular , Public 
health,Toxicology, Genetic, Psychosocial , 
Ecomonics including behavioral and Legal

•• TranslationalTranslational-- accessible understandable 
information, evidence base for interventions.



The London SMOG of 1952



Aspects to note from this workAspects to note from this work

• Reduction in mortality greater than would 
have been expected!

• Evidence that intervention does work
• “359 less deaths per year in Dublin since 

the coal ban was introduced”(Press 
release)
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