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Attributable mortality of smoking



Attributable risk

• In epidemiology, attributable risk or excess 
risk is a term synonymous to risk difference, 
that has also been used to denote attributable 
fraction among the exposed and attributable 
fraction for the population.

• AR = Ie – Iu



Smoking: Key facts by WHO

• Tobacco kills up to half of its users.

• Tobacco kills more than 8 million people each year. 
More than 7 million of those deaths are the result of 
direct tobacco use while around 1.2 million are the 
result of non-smokers being exposed to second-hand 
smoke.

• Around 80% of the world's 1.1 billion smokers live in 
low- and middle-income countries.

26 Jul 2019, https://www.who.int/news-room/fact-sheets/detail/tobacco



Lancet 2017;389:1885

Male

Female



Health consequences causally linked to smoking 

The Health Consequences of Smoking—50 Years of Progress, A Report of Surgeon General, 2014  



Health consequences causally linked to SHS

The Health Consequences of Smoking—50 Years of Progress, A Report of Surgeon General, 2014  



Public smoking ban drastically cut heart 
attacks in Colorado.



Annual smoking related mortality in 
USA, 2005-2009

Disease Male Female Total

Cancer 100,300 63,400 163,700

Lung cancer 74,300 53,400 127,700

Cardiovascular & 
metabolic disease

95,600 65,000 160,000

Respiratory disease 58,200 54,900 113,100

Perinatal condition 582 431 1,013

Residential fire 336 284 620

SHS 23,526 17,758 41,284

Total 278,544 201,773 480,317

The Health Consequences of Smoking—50 Years of Progress.
A Report of the Surgeon General.



Trend of smoking in Korea
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Trend of SHS in Korea

국민건강영양조사자료 분석
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흡연율 세계 7위

30세 이상 남녀 흡연율
남자 71.7%
여자 10.7%

1988년 사망자수: 235,779명



Attributable risk of smoking in Korea

Korean J Epidemiol 1988;10:138
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AR of smoking on cancer incidence in 
Korea

BMC Cancer 2014;14:406



AR of smoking on cancer incidence in 
Korea

BMC Cancer 2014;14:406



International comparison of cancer 
death

BMC Cancer 2014;14:406
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Study population







Co-morbidities of smoking

Male Female



Co-morbidities of smoking, male



Co-morbidities of smoking, female



Adjusted KM curve, male

P < 0.001



Adjusted KM curve, female

P < 0.001



Attributable risk assessment

2007 2008 20102009 2011 2012 2013 2014 2015

21.8% (95% CI, 5.7-37.9%)

9.0% (95% CI, 6.1-12.0%)

24.2% (95% CI, 8.9-40.0%)

9.5% (95% CI, 5.9-13.2%)

19.5% (95% CI, -0.7-39.6%)

4.1% (95% CI, -1.4-9.6%)
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CoxPH model for never smokers 



Summary

• Smoking rate is decreasing.

• Tobacco kills up to half of its users. (WHO)

• Attributable mortality of smoking is 

– Still significant, 21.8% in male, 9.0% in female.

– Decreasing on 2011-2015 vs. 2007-2010

• Significant effects of SHS on mortality were 
not found in both men and women.


