
Cancer cases attributable to smoking in Ireland, 2016 

 

Smoking is the biggest cause of cancer across the world and causes 15 different types of cancers (see Figure 1.1) (1). 

Cigarettes contain thousands of compounds, including over 60 carcinogens, which enter our bloodstream and can 

affect the entire body (2).  

Current smoking, being an ex-smoker and exposure to 

smoking in the home was included in this analysis, see 

methodology annex for further details. 

The 2007 SLAN survey reported that in Ireland, 48% of 

people had smoked at some point in their lives, with 29% 

reporting being current smokers (3). 

Passive smoking (the involuntary inhaling of smoke from 

other people’s cigarettes) is also a risk factor for lung 

cancer and was therefore considered in this analysis. 

59% of people reported smoking was not allowed 

anywhere in their home (3), although figures on passive 

smoking outside the home were not available.  

There are different levels of risk associated with being a current or former smoker, or being exposed to second-hand 

smoke and the risk also varies depending on the cancer site. The lungs are the most at risk of developing cancer with 

a current smoker being 9 times more likely to develop lung cancer compared to someone who has never smoked (4). 

This risk is reduced for former smokers to less than 4 times that of never smokers (4). Stopping smoking completely is 

recommended. 

Using our conservative analyses, at least 76% of lung cancers in Ireland are attributable to smoking (including passive 

smoking in the home), with the larynx and bladder being the cancer sites with the next highest percentages 

attributable to smoking (Figure 1.2).   

Overall, smoking (including passive smoking) is the 

biggest contributor to cancer in Ireland and is 

responsible for 13% of all cancer (excluding NMSC). The 

estimated total of cancer cases attributable to smoking 

in Ireland in 2016 was 2,779, and a similar figure is likely 

to apply currently. Figure 1.3 presents the difference 

between male and female cancer incidence related to 

smoking.  

These estimates are likely to be conservative as 

although they account for passive smoking in the home, 
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Figure 1.1 Smoking is a risk factor 
for each of these cancer types

Based on incidence data for 
2016 combined with data on the 
prevalence of and risks associated 
with relevant exposures, 3/10 of 
all invasive cancers (i.e. excluding 
non-melanoma skin cancer 
(NMSC)) in Ireland were estimated 
to be attributable specifically to the 
sum of 11 modifiable risk factors 
examined in this analysis, including 
smoking. This suggests that at 
least 6,238 cancer cases were 
potentially preventable in Ireland  
in 2016, and the true figure is  
likely to be higher. With 2,780 
diagnoses or about 1/8 of all 
invasive cancer cases, smoking 
(including passive smoking) 
was associated with the highest 
attributable burden. By 2035, 
assuming these risk estimates 
continue to apply, it is estimated 
that 4,660 cases of invasive cancer 
per year will be attributable to 
smoking. The total estimated 
health service cost of cancer in 
Ireland in 2016 attributable to 
smoking was ¤95 million.

See the National Cancer Registry 
Ireland’s reports on “Modifiable 
risk factors and cancer in 
Ireland” and “Estimates of the 
health service costs of cancers 
associated with smoking, 
overweight and obesity, and 
alcohol intake in Ireland during 
2016”  published in 2020 for 
further details. 

Introduction and Methods

NCRI data on the number of 
cancer cases in 2016 was utilised 
for this report. Data were also 
collected from a variety of sources 
to determine both the extent to 
which the Irish population are 
exposed to various modifiable 
risk factors examined, including 
smoking, and the likelihood of 
being diagnosed with cancer as a 
result of the exposure.

All of this information was inputted 
to formulae to calculate the 
percentages and numbers of 
cancer cases in 2016 attributable 
to each risk factor. In addition, 
the numbers of cancer cases 
associated with smoking, 
overweight and obesity, and 
alcohol intake that would occur in 
2035 were estimated depending 
on whether current estimated 
attributable risks remained the 

same or if there were changes in 
exposure to the risk factors.

The population attributable 
fractions (PAFs) are interpreted 
as the proportion of cases that 
would be prevented if exposure 
to a causal factor in the entire 
population was adjusted to the 
level of the reference category 
(i.e. ideal exposure). Cancer type 
and risk factor combinations were 
included using stringent definitions 
by the International Agency for 
Research on Cancer (IARC) or 
World Cancer Research Fund 
(WCRF) that there was “sufficient” 
(IARC) or “convincing” (WCRF) 
evidence of a causal association 
with a specific cancer type. It is 
important to consider that these 
classifications describe the level 
of scientific evidence that a risk 
factor is linked to a cancer, but not 
how much cancer they cause.

PAFs for all risk factors combined, 
for each cancer type, were 
obtained by first applying the 
first relevant PAF in the sequence 
to the total number of observed 
cases, to obtain the number of 
cases attributable to that factor 
only. Each subsequent PAF in the 
sequence was applied only to the 
number of observed cases not 
yet explained by the risk factors 
earlier in the sequence. Resultant 
figures were then summed across 
all relevant cancers for a given risk 
factor. This approach ensures that 
the overall number of attributable 
cases is not over-estimated, but 
results in the calculation of a lower 
number of preventable cases for 
those PAFs applied later in the 
sequence, i.e. PAFs of a lower 
value. However, use of a different 
sequence does not change the 
overall result in terms of the total 
number or proportion of cancer 
cases attributable to the risk 
factors in combination.

Previously estimated health service 
costs per cancer case were 
obtained from existing studies. 
The estimated average cost per 
case was multiplied by the number 
of cancer cases attributable to 
smoking in 2016 to estimate the 

total healthcare cost of 
cancers attributable to 
these risk factors.

Cancer cases 
attributable to 
smoking in Ireland, 
2016

Smoking is the 
biggest cause of 
cancer across the 
world and causes 
15 different types 
of cancers (see 
Figure 1.1).1 Cigarettes 
contain thousands of 
compounds, including 
over 60 carcinogens, which 
enter our bloodstream and can 
affect the entire body.2

Current smoking, being an ex-
smoker and exposure to smoking 
in the home was included in this 
analysis, see methodology annex 
for further details.

The 2007 SLAN survey reported 
that in Ireland, 48% of people had 
smoked at some point in their 
lives, with 29% reporting being 
current smokers.3

Passive smoking (the involuntary 
inhaling of smoke from other 
people’s cigarettes) is also a 
risk factor for lung cancer and 
was therefore considered in 
this analysis. 59% of people 
reported smoking was not allowed 
anywhere in their home3,  
although figures on passive 
smoking outside the home were 
not available. 

There are different levels of risk 
associated with being a current or 
former smoker, or being exposed 
to second-hand smoke and the 
risk also varies depending on the 
cancer site. The lungs are the 
most at risk of developing cancer 
with a current smoker being 9 
times more likely to develop lung 
cancer compared to someone 
who has never smoked.4 This risk 
is reduced for former smokers 
to less than 4 times that of never 
smokers.4 Stopping smoking 
completely is recommended.

The proportion of primary cancer incidence attributable 
to smoking in Ireland
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Figure 1.2 Top 3 cancer  
sites associatedwith smoking and 

the PAF% 
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Using our conservative analyses, 
at least 76% of lung cancers in 
Ireland are attributable to  
smoking (including passive 
smoking in the home), with the 
larynx and bladder being the 
cancer sites with the next highest  
percentages attributable to 
smoking (Figure 1.2).  

Overall, smoking (including passive 
smoking) is the biggest contributor 
to cancer in Ireland and is 
responsible for 13% of all cancer 
(excluding NMSC). The estimated 
total of cancer cases attributable 
to smoking in Ireland in 2016 
was 2,779, and a similar figure is 
likely to apply currently. Figure 1.3 
presents the difference between 
male and female cancer incidence 
related to smoking. 

These estimates are likely to be 
conservative as although they 
account for passive smoking in 
the home, they do not account 
for other regular passive smoke 
exposures (i.e. outside the home), 
such as in vehicles and public 
spaces. Additionally, smoking may 
interact with other risk factors to 
further increase cancer risk. For 
example, in lung cancer there 
exists a synergistic interaction 
between radon exposure and 
smoking which is not accounted 
for here.

How do these figures compare?

The PAFs for smoking and cancer 
incidence in Ireland are similar 
to those reported in Australia 
and the UK at 13.4% and 15.1% 
respectively.5, 6

Projections of cancer cases 
attributable to modifiable risk 
factors to 2035

Cancer cases (excluding NMSC) 
attributable to smoking (excluding 
passive smoking) were modelled 
to 2035 on the assumption that 
current PAFs remain the same 
(i.e. that only population numbers 
and age-structure change). In 

2035, it is estimated that 4,662 
cancer cases will be attributable to 
smoking. In addition, projections 
were calculated assuming a variety 
of different scenarios related to 
changes in the prevalence of 
risk factors — for example, if the 
prevalence of current smokers 
were reduced from 29% to 5%. 

Figure P.1 presents male and 
female projections to 2035 for all 
cancer cases (excluding NMSC) 
attributable to smoking. It should 
be noted that these projections 
do not include exposure to 
passive smoking and do not 
account for recent trends in the 
use of e-cigarettes, and further 
investigation will be required  
when more information  
becomes available.

By 2035, it is estimated that, if 
smoking rates remain unchanged, 
2,897 and 1,765 male and female 
cancer cases will be attributable 
annually to smoking. This 
represents a 78% increase for 
males and a 53% increase for 
females (68% increase overall) 
compared with 2016 caseloads 
attributable to smoking. In the 
10-year period ending in 2035, it is 
estimated that a cumulative total 
of 42,336 cancer cases will be 
attributable to smoking.

In relation to smoking, a target 
scenario was then modelled where 
the percentage of smokers will be 
reduced to 5% by 2025 based on 
“Tobacco Free Ireland 2025” goals.

If the percentage of smokers in 
Ireland were reduced to 5% of 
the population, it is estimated 
there would be over 1,000 fewer 
cancer cases a year by 2035 as a 
result (Figure P.1), compared with 

caseloads attributable to smoking 
if smoking prevalence remained 
unchanged. This would translate  
to a smaller increase (5% for 
males, 18% for females and 
28% overall) in cancer incidence 
attributable to smoking, compared 
with the much larger increases 
expected if smoking prevalence 
remained unchanged.

It is essential that measures 
are undertaken and continued, 
especially at a population level, 
to ensure that possible increases 
in cancer cases in the future 
do not become a reality. It is 
recommended that the findings 
in this report are used for future 
health-related policy planning.

Figure P.1. Cancer cases (all 
excluding NMSC) attributable to 
smoking in 2016 and in 2035,  
with current smoking PAF and  
the PAF if the percentage of 
current smokers was reduced to 
5%, by sex.

Estimates of the health service 
costs of cancers associated with 
smoking in Ireland, 2016.

The total estimated health  
service cost of cancer in Ireland 
in 2016 attributable to smoking, 
alcohol intake and overweight 
and obesity was ¤140 million. 
¤95 million was estimated to be 
attributable to smoking.

Lung cancer was the cancer type 
with the highest cost attributable 
to modifiable risk factors in Ireland 
with a total of ¤62 million, all of 
which was attributable to smoking.

See NCRI report on “Estimates 
of the health service costs of 
cancers associated with smoking, 

overweight and obesity, and 
alcohol intake in Ireland during 
2016” for further details.

Conclusion

With 2,780 diagnoses or about 
1/8 of all invasive cancer cases, 
smoking (including passive 
smoking) was associated with 
the highest attributable burden. 
By 2035, assuming these risk 
estimates continue to apply, it 
is estimated that 4,660 cases 
of invasive cancer per year will 
be attributable to smoking. The 
total estimated health service 
cost of cancer in Ireland in 2016 
attributable to smoking was  
¤95 million. 

These findings should be used 
for future health-related policy 
planning. Efforts to ensure that 
projected increases in cancer 
incidence are not realised are 
essential. Future work in this 
area should examine outcomes 
including the impact on mortality, 
quality of life, etc. in addition to 
cancer incidence. It is important 
that there is an emphasis on the 
prevention of cancer in relation to 
modifiable risk factors, including 
smoking. The estimated costs 
reported here reflect only one 
aspect of the overall treatment 
costs; smoking is associated with 
a range of other diseases also and 
this has not been considered in 
this analysis. Investment in public 
health policies which reduce the 
impact of modifiable risk factors 
of ill-health can greatly benefit 
individuals in our community and 
reduce the economic costs and 
other burdens of ill-health for  
our society.
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*excludes ex-smokers
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Figure P.1. Cancer cases (all excluding NMSC) attributable to smoking in 2016 and in 2035, with current smoking PAF 

and the PAF if the percentage of current smokers was reduced to 5%, by sex. 
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