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Abstract

Objectives: Cigarette smoking has been widely recognized as a major risk factor for lung cancer and
other diseases in Western countries. In Korea, male cigarette smoking prevalence was among the world’s
highest between 1980 and 1990 and smoking has also become a strong risk factor for lung cancer and
cardiovascular diseases. The objective of the study was to calculate the smoking-attributable mortality in
2012 in Korea.

Methods: Number of smoking-attributable deaths were calculated by applying the percentages of popu-
lation attributable risks (PARs) to the estimated number of deaths by diseases in 2012. In this study,
PARs were obtained by using relative risks from the Korean Cancer Prevention Study and the Metabolic
Syndrome Mortality Study, and population smoking prevalence surveyed in 1985 conducted by Korean
Institute of Tuberculosis.

Results: The smoking-attributable mortality was 58,155 death in 2012. Among adult male, the smoking-
attributable mortality (49,704) represents 34.7% of total 2012 mortality, whereas the smoking-attributable
mortality (8,451) for adult females was 7.2%. Smoking was supposed to be responsible for 41.1% of
all male cancer and 33.4% of all male cardiovascular diseases, whereas smoking for 5.1% of all female
cancer and 5.4% of all female cardiovascular diseases in Korea.

Conclusions: Smoking actually represents a remarkable burden of avoidable deaths in Korea. Smoking-
attributable mortality appears to continue increasing by the next 10 to 20 years.
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Table 1. General characteristics of cohorts used in the study
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A} 143,4129, oA} 117,541 0] it}
Table 12 0] Qo] AHSE PG TFE

Cohort 1 Cohort II
N=289,712 N=1,188,017
Men Women Men Women
N=165,899 N=123,813 N=754,679 N=433,338
Enrollment 1994-2004 1994-2004 1992-1995 1992-1995
General people who visited 14 health Civil servant and private school teacher
Participants

promotion centers

Average follow-up, year

mean=SD 10.50+2.71
median 10.6
Age, year, mean=SD 46.72+9.89
Smoking, %
Ex-smoker 26.7
Current smoker 51.9
Drinking, %
Current drinker 84.4

and their dependants

10.53+2.68
10.6

47.46+10.37

52

53

34.0

17.74+3.06
19.0

43.81+10.78

19.9

59.2

71.0

17.2842.73
18.0

44.02+11.88

2.0

4.2

14.4

Cohort I: metabolic syndrome mortality study, Cohort II: Korean cancer prevention study

SD: standard deviation
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Table 2. Relative risk of current smoker on mortality from various diseases in Korean men

Cohort I'
(N=289,712)

Cohort II?
(N=1,188,017)

Cohort I+II?
(N=1,477,729)

RR (95% CI)

RR (95% CI)

RR (95% CI)

All cause 1.94 (1.81-2.07) 1.58 (1.55-1.60) 1.75 (1.43-2.12)!
All cancer 222 (2.01-2.45) 1.79 (1.74-1.84) 1.98 (1.60-2.44)"
Oropharynx 2.32 (0.65-8.26) 2.79 (2.04-2.38) 2.79 (2.58-3.01)!
Esophagus 3.12 (1.53-6.78) 2.56 (2.15-3.04) 2.59 (2.19-3.06)"
Stomach 1.72 (1.34-2.22) 1.69 (1.59-1.80) 1.70 (1.60-1.81)!

Small intestine

3.08 (0.65-14.56)

1.45 (0.91-2.33)

1.51 (0.97-2.35)"

Colon 1.29 (0.84-1.98) NE 1.29 (0.84-1.98)
Rectum 2.06 (1.11-3.83) 1.08 (0.95-1.23) 1.38 (0.75-2.56)"
Liver 1.89 (1.54-2.31) 1.34 (1.26-1.41) 1.56 (1.12-2.19)!
Gallbladder NE 1.38 (1.22-1.56) 1.38 (1.22-1.56)
Pancreas 2.58 (1.76-3.80) 1.43 (1.28-1.59) 1.86 (1.04-3.32)!
Larynx 7.61 (0.98-58.9) 4.63 (3.20-6.71) 471 (3.27-6.78)!
Lung 5.52 (4.26-7.14) 4.53(4.21-4.88) 4.80 (4.02-5.73)!
Brain 1.83 (0.86-3.87) NE 1.83 (0.86-3.87)2
Thyroid NE 2.33 (1.25-4.34) 2.33 (1.25-4.34)’
Leukaemia 1.88 (1.04-3.38) 1.11 (0.92-1.35) 1.34 (0.82-2.18)!
Bladder 1.35 (0.54-3.37) 2.43 (1.90-3.10) 2.15 (1.36-3.42)!
Kidney NE 1.21 (0.97-1.51) 1.21 (0.97-1.51)}
Prostate 1.42 (0.73-2.78) 1.04 (0.89-1.22) 1.06 (0.91-1.23)!

Circulatory system

Hypertensive disease

Ischemic heart disease

1.95 (1.64-2.32)
NE
2.44 (1.81-3.29)

1.54 (1.47-1.60)
1.67 (1.44-1.93)
1.83 (1.70-1.97)

1.71 (1.36-2.14)"
1.67 (1.44-1.93)
2.04 (1.55-2.68)"

Arrythmia 1.62 (0.91-2.89) 1.06 (0.79-1.42) 1.22 (0.82-1.80)"

Heart failure 1.29 (0.47-3.49) 1.22 (1.00-1.49) 1.22 (1.00-1.49)!

Stroke 1.84 (1.46-2.33) 1.41(1.35-1.48) 1.57 (1.22-2.03)!

Atherosclerosis 2.82(1.14-7.01) 3.64 (2.69-4.93) 3.55 (2.66-4.73)!
Others

Diabetes mellitus

2.49 (1.62-3.84)

1.38 (1.28-1.49)

1.78 (1.00-3.16)!

Dementia NE 1.20 (1.00-1.30) 1.20 (1.00-1.30)*
Sudden death 2.21(0.64-7.70) 1.63 (1.21-2.19) 1.65 (1.24-2.20)"
Aging NE 1.58 (1.46-1.71) 1.58 (1.46-1.71)
COPD NE 2.46 (2.16-2.22) 2.46 (2.16-2.22)°
Tuberculosis NE 1.58 (1.27-1.97) 1.58 (1.27-1.97)*
Pneumonia NE 1.51(1.34-1.71) 1.51(1.34-1.71)}
Ulcer NE 1.84 (1.26-2.69) 1.84 (1.26-2.69)°
Liver cirrhosis NE 1.36 (1.24-1.50) 1.36 (1.24-1.50)°
Accident NE 1.13 (1.04-1.22) 1.13 (1.04-1.22)
Poisoning NE 1.96 (1.25-3.06) 1.96 (1.25-3.06)
Unspecified causes NE 1.40 (1.04-1.90) 1.40 (1.04-1.90)*
Suicide NE 1.69 (1.27-2.24) 1.69 (1.27-2.24)*
Homicide NE 1.40 (0.89-2.21) 1.40 (0.89-2.21)}
Injury undetermined NE 1.25(1.03-1.52) 1.25 (1.03-1.52)*

'Metabolic syndrome mortality study, “Korean cancer prevention study, ‘combined results using meta-analysis, ‘others: Suicide [12],
Tuberculosis [13], dementia [14] RR: relative risk, CI: confidence interval, NE: not estimated due to small sample, COPD: chronic
obstructive pulmonary disease
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Table 3. Relative risk of current smoker on mortality from various diseases in Korean women

Cohort I'
(N=289,712)

Cohort II?
(N=1,188,017)

Cohort I+II?
(N=1,477,729)

RR (95% CI)

RR (95% CI)

RR (95% CI)

Circulatory system

Hypertensive disease
Ischemic heart disease

1.68 (1.17-2.41)
1.91 (0.58-6.33)
1.35 (0.65-2.80)

1.53 (1.45-1.61)
1.45 (1.25-1.67)
1.91 (1.72-2.12)

All cause 2.03 (1.76-2.33) 1.49 (1.46-1.54) 1.72 (1.28-2.33)!

All cancer 1.68 (1.34-2.11) 1.47 (1.39-1.56) 1.50 (1.37-1.64)!
Oropharynx 2.03 (0.24-17.55) NE 2.03 (0.24-17.55)
Esophagus 19.5 1(1.10-346.6) 2.02 (1.02-4.00) 4.01 (0.52-30.89)"
Stomach 2.08 (1.10-3.92) 1.10 (0.95-1.27) 1.40 (0.76-2.57)!
Colon NE 1.13 (0.90-1.42) 1.13 (0.90-1.42)}
Rectum 1.71 (0.60-4.86) 1.45 (1.10-1.91) 1.46 (1.12-1.91)!
Liver 1.07 (0.50-2.31) 1.08 (0.90-1.30) 1.08 (0.90-1.30)!
Gallbladder 1.45 (0.52-4.06) 1.06 (0.85-1.32) 1.07 (0.87-1.33)!
Pancreas 1.84 (0.88-3.86) 1.25(1.01-1.54) 1.28 (1.05-1.57)!
Larynx NE 5.85(2.77-12.3) 5.85(2.77-12.3)
Lung 2.96 (1.85-4.73) 3.33(2.97-3.73) 3.31(2.97-3.70)
Brain NE 1.20 (0.76-1.92) 1.20 (0.76-1.92)}
Thyroid 2.02 (0.24-17.22) NE 2.11 (0.25-17.8)*
Leukaemia NE NE 1.00
Bladder NE 1.66 (1.04-2.67) 1.66 (1.04-2.67)
Kidney NE NE 1.00
Breast 1.89 (0.80-4.49) NE 1.89 (0.80-4.49)>
Cervix NE 1.61 (1.13-2.28) 1.61 (1.13-2.28)
Ovary 1.69 (0.59-4.82) 1.29 (0.86-1.94) 1.34 (0.92-1.96)!

1.53 (1.45-1.61)!
1.45 (1.25-1.68)!
1.90 (1.71-2.10)"

Arrythmia 2.27 (0.80-10.25) 1.81 (1.25-2.61) 1.83 (1.28-2.61)!

Heart failure NE 1.47 (1.19-1.80) 1.47 (1.19-1.80)

Stroke 1.72 (1.10-2.69 1.42 (1.34-1.52) 1.43 (1.34-1.52)!

Atherosclerosis 3.48 (1.11-10.90) 2.07 (1.43-3.01) 2.18 (1.53-3.10)"
Others

Diabetes mellitus

3.23 (1.58-6.59)

1.22 (0.44-3.39)

2.00 (0.94-4.28)!

Dementia NE 1.30 (1.10-1.50) 1.30 (1.10-1.50)*
Sudden death 5.45 (0.61-48.88) 1.76 (0.95-3.24) 1.91 (1.06-3.43)!
Aging NE 1.41 (1.31-1.51) 1.41 (1.31-1.51)
COPD NE 2.90 (2.39-3.52) 2.90 (2.39-3.52)
Tuberculosis NE 1.55 (1.00-2.41) 1.55 (1.00-2.41)*
Pneumonia NE 1.39 (1.16-1.67) 1.39 (1.16-1.67)
Ulcer NE 2.63 (1.61-4.29) 2.63 (1.61-4.29)°
Liver cirrhosis NE 1.11 (0.84-1.48) 1.11 (0.84-1.48)
Accident NE 1.24 (1.01-1.52) 1.24 (1.01-1.52)
Poisoning NE 2.14 (0.93-4.92) 2.14 (0.93-4.92)°
Unspecified causes NE 1.49 (1.04-2.14) 1.49 (1.04-2.14)°
Suicide NE 2.19 (1.03-4.66) 2.19 (1.03-4.66)*
Homicide NE 1.20 (0.36-4.07) 1.20 (0.36-4.07)
Injury undetermined NE NE 1.00

"Metabolic syndrome mortality study, “Korean cancer prevention study, *combined results using meta—analysis, “others: Suicide [12],
Tuberculosis [13], dementia [14] RR: relative risk, CI: confidence interval, NE: not estimated due to small sample, COPD: chronic
obstructive pulmonary disease
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Table 4. Population attributable risk by smoking and smoking attributable death in Korean men women in 2012
Men ‘Women
Cause of death Smokin: Smokin
PAR attributable %leath PAR attributable %leath

All cause 34.7 49,704 7.2 8,451
All cancer 41.1 19,187 5.1 1,397
Oropharynx 56.0 451 10.2 23
Esophagus 53.0 677 24.4 29
Stomach 33.0 2,004 4.1 132
Small intestine 26.4 41 0 0
Colon 17.2 448 1.4 31
Rectum 21.4 445 4.7 61
Liver 28.6 2,426 0.9 25
Gallbladder 21.1 385 0.8 14
Pancreas 38.0 994 2.9 63
Larynx 72.5 282 34.2 8
Lung 73.0 8,881 19.8 887
Brain 37.0 190 2.1 10
Thyroid 48.6 61 9.9 24
Leukaemia 19.4 156 0 0
Bladder 45.0 413 6.6 20
Kidney 13.2 87 0 0
Prostate 4.0 58 - -
Breast - - 8.7 173
Cervix - - 6.1 20
Ovary - - 3.5 31
Hypertensive disease 32.1 520 4.6 167
Ischemic heart disease 42.1 3,256 8.8 602
Arrythmia 13.4 305 8.2 183
Heart failure 13.7 192 4.7 133
Stroke 28.9 3,563 44 585
Atherosclerosis 64.4 326 11.2 47
Diabetes mellitus 35.7 2,085 9.7 553
Dementia 12.4 181 3.1 100
Sudden death 31.7 191 8.8 34
Aging 29.3 1,434 4.2 419
COPD 51.0 2,049 16.9 250
Tuberculosis 29.2 435 5.6 316
Pneumonia 26.7 1,396 4.0 208
Ulcer 37.3 92 14.9 38
Liver cirrhosis 20.5 334 1.2 9
Accident 8.2 337 2.5 38
Poisoning 40.5 83 10.9 7
Unspecified causes 22.2 152 5.0 59
Suicide 32.9 2,836 11.3 442
Homicide 22.1 51 2.1 4
Injury undetermined 15.1 216 0 0

PAR: population attributable risk, COPD: chronic obstructive pulmonary disease
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Figure 1. Trend of smoking attributable deaths in Korean men and women.
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