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Background
Ireland has become a global leader in tobacco control
practices designed to reduce smoking prevalence and
second-hand smoke exposure. This strategy has been
successful, reducing the smoking prevalence from 29% to
18% in the past 15 years (1).

Methods – Confounders
Lung cancer incidence and mortality was adjusted by
annualized percentage of smokers in Ireland. Previous
studies indicate Irish smoking prevalence was not impacted
by the smoking ban, so smoking prevalence is unlikely to be a
mediator between the smoking ban and lung cancer incidence
and mortality.

In 2004, Ireland became the first country globally to institute a
comprehensive smoking ban in all workplaces, including
restaurants, bars, and pubs (2).
Previous research supports that comprehensive smoking
bans are an effective tobacco control strategy:
- Improved bar-worker respiratory function (4)
- Reduced self-reported second-hand smoke and
respiratory symptoms among bar workers (5)
- Reduced hospital admissions due to acute coronary
syndrome and acute pulmonary disease (7,8)
- Reduced mortality due to cardiovascular, cerebrovascular,
and respiratory disease (9)
- Reduced proportion of babies born small-for-gestational
age (10)
Possible counter-effects of smoke-free legislation (e.g.,
declines in bar revenues) are either negligible or non-existent.
(12-14).

Smoking Bans and Lung Cancer

Methods – Statistical Analysis
One-sample interrupted time-series analysis was conducted
using Poisson regression. That is, for each year-age-sex
combination, the number of mortality and incidence cases
within that group was regressed against an indicator for prevs. post-interruption, with an offset for the total population of
the age-sex group.
“Modelled interruption” points 0, 1, 2, 3, 4, 5, and 6 years after
the 2004 ban were tested using a forward stepwise
regression, and the most significant break point (measured by
the absolute value of the t-statistic) was used as the
interruption. 2010 was chosen as the interruption for lung
cancer incidence, and 2006 was chosen as the interruption
for lung cancer mortality.
A Durbin-Watson statistic revealed significant autocorrelation
in both the incidence and mortality data, and so significant lag
time effects were included in each model (a 2-year lag for
incidence; 1-, 2-, and 3- year lags for mortality).
l n( 𝐸(𝑌𝑡,𝑠,𝑎 )) = 𝛽0 + 𝛽1 𝑇𝑡,𝑠,𝑎 + 𝛽2 𝑋𝑡,𝑠,𝑎 + 𝛽3 𝑋𝑡,𝑠,𝑎 𝑇𝑡,𝑠,𝑎 +𝛽4 𝐶𝑡,𝑠,𝑎 + 𝜖𝑡,𝑠,𝑎

Despite the intuition that a smoking ban may impact lung
cancer incidence and mortality, only two previous studies
have explicitly measured lung cancer (hospital admissions
and mortality) before and after a smoking ban.

𝜖𝑡,𝑠,𝑎 = 𝜌𝜖𝑡−𝑄,𝑠,𝑎 + 𝑢𝑡,𝑠,𝑎

The authors of the first study (27) cautioned against
interpreting this finding as an effect of the ban, given the long
latency period for lung cancer relative to the short follow-up
period of the study (two years after the ban).

Lung Cancer Incidence with and without the Smoking Ban

Lung Cancer Mortality with and without the Smoking Ban

Limitations and Validity
- One-sample interrupted time series leaves the possibility
that an external event, occurring at the interruption, could
confound the effect. If that event reduced smoking, the
effect is overstated (and vice versa).
- Thorough review of tobacco control landscape, we could
not find something that could plausibly explain the
decrease
- Brain cancer validity test mitigates the possibility that a
broader public health/cancer event could explain the effect

Conclusion
The Irish Workplace Smoking Ban significantly reduced the
incidence and mortality of lung cancer in Ireland, averting
over 200 cases and over 100 deaths each year. Still, twentyfour US states and 11 European Union countries do not yet
have comprehensive smoking bans (15-16). This study can
be added to the arsenal of studies that support the adoption
(or retention) of comprehensive smoking bans.

The second study (28) examined municipal smoke-free
ordinances that were implemented at different times (ranging
from 2004-2013). The authors stated they may not have had
sufficient follow-up data for several of the municipalities.

Research Question

Future research, potentially including individual-level data,
are essential to fully understand the biological and policy
implications of a comprehensive smoke-free policy.

What was the effect of the 2004 Irish
Workplace Smoking Ban on lung cancer
incidence and mortality when compared to
a counter-factual scenario?
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Methods – Study Design
Quasi-experimental interrupted time-series study based upon
Poisson regression, using the pre-ban period as historical
controls

Methods – Data Sources
National Cancer Registry Ireland: Aggregated cancer
incidence from 1994 to 2014. The NCRI captures the near
universe of cancer incidence in Ireland.

Results (cont’d)

Results
The 2004 Irish Smoking Ban significantly reduced the
incidence and mortality of lung cancer in Ireland.

This dissertation is dedicated to all patients, survivors, and
victims of cancer. Hopefully, this work will be used to improve
tobacco control policy so that fewer individuals and families
will have to suffer through the hardships of cancer. .

Contact Information

Irish Central Statistics Office:
- Quarterly cancer mortality data from 1994 to 2015
- Irish population data by age and sex

Compared to modelled counterfactual:
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3% (95%CI 2-5) decrease in lung cancer incidence
209 (95%CI 155-274) fewer lung cancer cases/year
1% (95%CI 0-2) decrease in lung cancer mortality
122 (95%CI 104-143) fewer lung cancer deaths/year

Significant results not found for brain cancer.
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