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Attributable risk

* |n 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.
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Smoking: Key facts by WHO

e Tobacco kills up to half of its users.

e 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.

e Around 80% of the world's 1.1 billion smokers live in
low- and middle-income countries.
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26 Jul 2019, https://www.who.int/news-room/fact-sheets/detail/tobacco
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Health consequences causally linked to smoking

Cancers Chronic Diseases

Stroke

Blindness, cataracts, age-related macular degeneration
Congenital defects-maternal smoking: orofacial clefts
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Health consequences causally linked to SHS

Children Adults

Stroke

Middle ear disease Nasal irritation

Lung cancer
Respiratory symptoms,

impaired lung function Coronary heart disease

Lower respiratory illness

Sudden infant death syndrome

Reproductive effects in women:

low birth weight
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I Public smoking ban drastically cut heart
attacks in Colorado.

Pueblo, Colorado banned smoking in work
257 heart attacks places and all public areas in July 2003. The
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I Annual smoking related mortality in
USA, 2005-2009

Diease | Male | female | Tol

Cancer 100,300 63,400 163,700

Lung cancer 74,300 53,400 127,700
Cardiovascular & 95,600 65,000 160,000
metabolic disease
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
SNUHE; SEOUL NATIONAL UNIVERSITY The Health Consequences of Smoking—50 Years of Progress.
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Trend of SHS in Korea
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Attributable risk of smoking in Korea

Male Female
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AR of smoking on cancer incidence in
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AR of smoking on cancer incidence in
Korea
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International comparison of cancer
death

Cancer site (ICD-10 ) Republic of Korea Japan [7] China [8] France [5] United Kingdom [6]

Men Women Men Women Men Women Men Women Men Women

RR PAF RR PAF RR PAF RR PAF RR PAF RR PAF RR PAF RR PAF RR PAF RR  PAF
Oral Cavity (C00-C09) a3 620 33 82 24 500 18 85 155 246 15 28 42 631 16 170 109 70 51 55
Pharynx (C10-C14) 68 760 33 441
Esophagus (C15) 26 548 09 02 30 589 24 147 13 179 13? 19 25 511 23 344 68 63 78 71
Stomach (C16) 16 316 10 02 14 235 13 34 17 309 172 8 17 311 15 143 22 26 15 15
Colorectum (C18-C20) 11 12 11 04 14 204 14 45 1.24 7 13 10
Liver (C22) 14 235 26 61 17 351 16 68 14 187  12° 10 19 375 15 171 23 27 15 15
Pancreas (C25) 15 268 11 04 14 239 19 95 19 355 198 46 16 249 164 170 22 26 22 31
Larynx (C32) 45 719 36 92 45 719 45 301 15 246 15° 28 52 759 529 648 146 79 13 79
Lung (C33-C34) 44 715 32 8.1 36 675 36 239 57° 750 50° 184 99 830 76 692 213 87 125 84
Cervix (C53) - - 18 31 - - 20 109 - - 185 45 - - 18 220 - - 15 7
Ovary (C56) - - 21 40 - - 09 - - - 21 3
Kidney (C64) 11 6.6 11 23 15 279 09 - 16 264 14 115 25 299 159 159
Bladder (C67) 21 449 20 38 43" w7 13 36 19® 368 17 36 28 528 27 393 3 38 24 34
Myeloid leukemia (C92) - - - - 17 335 10 - 19 19 12 6
Prevalence (%) 708 (117" 39(03)" 531 (19.8) 97 (26) 64,0 56 482% 304 22! 21"
9% of all cancers 329 52 344 6.2 327 50 334 96 230 156
ADanlarad bar rnan’s DD

SEOUL NATIONAL UNIVERSITY
SNUHY Gosra BMC Cancer 2014;14:406
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Study population

KNHANES 2007-2015
(N = 73,353)

+_ Age<20
(N = 17,969)

Age>=20

(N = 55,384)

*_ Unknown smoking Hx
(N = 4,926)

Known smoking Hx
(N =50,458)

Current smoker

Ex smoker J [ Never smoker }

(N =10,245) (N =9,089) (N =31,124)
* Unknown SHS Hx
(N = 380)
Known SHS Hx
(N =30,744)
SHS (+) SHS (-)
(N =9,129) (N=21,615)
Known Ucot Known Ucot
(N =4,106) (N =9,908)

SEOUL NATIONAL UNIVERSITY



Table 1. Baseline characteristic based on questionnaire

Variables Male Female
NS 0-20PY >20PY Pvalue SMD NS 0-20PY >20PY Pvalue SMD
(n=4727) (n=8081) (n=8566) (n=26397) (0n=2126) (n=561)

Age, years 46.6x£17.5 46.2x16.1 56.7+13.5 <0.001 0458 | 50.8+16.3 45.1£178 549+18.1 <0.001 0.370
Weight, kg 69.7+£11.2 702112 68.2+x10.9 <0.001 0.123 57.3%£9.0 57.8+10.6  57.1%£11.2 0.030 0.047
Height, cm 169.9+7.1 170.6+6.7 168.3x6.4 <0.001 0.230 @ 156.3%6.6 157.8=69 155874 <0.001 0.191
WC, cm 84.04£9.1 84.3+8.8 85.6+8.8 <0.001 0.124 @ 79.0+98 78.6+10.8  80.5%x11.3 <0.001 0.114
BML. kg/m? 24.1£3.2 24.1+3.2 24.0+3.1 0273 0016 . 23.5%35 23.2+3.9 23.544.1 0.002  0.048
Smoking dose, PY 8.8+5.6 37.2+18.5  <0.001 4.9+4.7 33.1£15.2  <0.001
Alcohol intake <0.001 0.483 <0.001 0491
Never drinker 11.2 2.8 45 219 7.6 12.7

Former drinker 124 97 14.0 17.9 18.2 20.0

<1/week 54.0 50.3 354 52.6 51.5 394

2-3/week 16.9 26.6 24.8 6.0 16.3 16.8

>4/week 6.0 10.7 213 1.6 6.4 11.2
Physical activity <0.001 0.169 <0.001 0.161
No 437 42.7 53.3 60.2 61.9 69.5

Medium or High 20.1 283 274 26.0 23.7 214

Medium and High 27.2 29.0 19.3 13.8 14.3 9.1
Education <0.001 0.353 <0.001 0.391
Below middle school 13.4 12.5 27.0 325 26.0 49.3

Middle school 93 9.0 16.1 104 9.7 10.6

High school 354 38.1 335 30.6 41.1 272

Above high school 419 40.4 23.4 26.6 23.2 13.0
Personal economic status <0.001 0.112 <0.001 0.299
1Q 227 22.9 26.9 23.4 34.1 40.1

2Q 23.2 253 25.7 25.1 26.4 27.7

3Q 253 255 25.0 25.6 214 18.8

4Q 28.8 26.3 22.4 259 18.4 13.5

Occupation <0.001 0.105 <0.001 0.079
Employed 72.4 78.0 71.3 477 44.1 454

Unemployed 27.6 22.0 28.7 52.3 55.9 54.6

Comorbidities

Diabetes 19.3 19.7 30.7 <0.001 0.241 19.3 19.7 27.1 <0.001 0.306
Hypertension 55.3 57.7 64.7 <0.001 0.129 441 36.1 49.7 <0.001 0.199
MetS 254 275 393 <0.001 0.197 31.6 26.3 42.1 <0.001 0.291
COPD 13.0 14.7 204 <0.001 0.325 6.1 9.7 16.7 <0.001 0.222
Stroke 1.9 2.0 39 <0.001 0.081 1.8 22 34 0.003 0.081




Table 1. Baseline characteristic based on questionnaire

Variables Male Female
NS 0-20PY =20PY Pvalue SMD NS 0-20PY =20PY Pvalue SMD
(@=4727)  (n=8081)  (n=8566)  (0=26397) (n=2126)  (n=561)

Comorbidities
Diabetes 19.3 19.7 30.7 <0.001 0.241 19.3 19.7 27.1 <0.001 0.306
Hypertension 553 57.7 64.7 <0.001 0.129 441 36.1 497 <0.001 0.199
MetS 254 27.5 39.3 <0.001 0.197 31.6 26.3 42.1 <0.001 0.291
COPD 13.0 14.7 294 <0.001 0.325 6.1 9.7 16.7 <0.001 0.222
Stroke 1.9 2.0 3.9 <0.001 0.081 1.8 22 34 0.003  0.081
MI 1.0 1.0 1.9 <0.001 0.055 0.6 04 13 0.006  0.086
Angina 1.1 12 2.8 <0.001 0.085 1.8 1.2 1.8 0.011 0.070
CKD 33 32 5.9 <0.001 0.090 3.3 4.0 8.3 <0.001 0.196
Hypercholesterol 5.7 72 84 <0.001 0.072 9.2 9.8 9.7 <0.001 0.141
Asthma 2.7 23 3.1 0.029  0.035 34 5.0 6.9 <0.001 0.119
Tuberculosis 5.6 59 8.0 <0.001 0.064 3.7 3.9 2.9 0.034 0.068
Malignancy (w/o thyroid 2.3 2.1 4.4 <0.001 0.090 34 2.5 5.3 <0.001 0.112
cancer)
Lung cancer 0.1 0.0 0.4 <0.001 0.053 0.1 0.0 04 0.002 0.085
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Co-morbidities of smoking

Co-morbidities 95% ClI P Value Co-morbidities 95% ClI P Value

DM : DM

0-20PY n 0.94 (0.82-1.08) 0.297 0-20PY - 1.21(1.02-1.44)  0.027

==20PY - 1.34 {1.19-1.5) <0.001 >=20PY - 1.88 (147-2.4) <0.001
HTN HTN

0-20PY ] 1.13 (1.04-1.22) 0.002 0-20PY u 1.03 (0.92-1.15)  0.613

==20PY ] 1.07 (0.99-1.16) 0.086 ==20PY 3 0.98 (0.8-1.21) 0.860
Mets Mets

0-20PY - 1.22 (1.1-1.34) <0.001 0-20PY ] 1.1 (0.96-1.26) 0.161

==20PY - 1.66 (1.51-1.82) <0.001 >=20PY - 1.51(1.19-1.9) 0.001
COPD COPD

0-20PY - 1.31(1.13-1.52) <0.001 0-20PY - 1.82 (1.46-2.26) =0.001

==20PY - 2.24 (1.96-2.56) <0.001 ==20FY —a— 247 (1.79-3.4) <0.001
Stroke Stroke :

0-20PY E o 1.18 {0.9-1.55) 0.220 0-20PY i 1.51(1.1-2.08) 0.011

==20PY - 1.4 (1.1-1.79) 0.007 M >=20PY —— 1.31(0.81-2.12)  0.270
! :

0-20PY - 1.13 {0.78-1.64) 0.529 0-20PY - 0.87 (0.44-1.71) 0.678

==20PY m— 1.35 (0.97-1.9) 0.078 ==20PY - 1.48 (0.68-3.2) 0.324
Angina Angina

0-20PY - 1.22 (0.88-1.72) 0.259 0-20PY s 0.8(0.54-1.2) 0.288

==20PY - 1.81(1.33-2.46) <0.001 ==20PY - 0.68 (0.36-1.29)  0.236
CKD CKD :

0-20PY - 1.13(0.9-1.41) 0.293 0-20PY = 1.42 (1.09-1.84) 0.010

>=20PY - 1.19 (0.98-1.46) 0.084 ==20PY —-— 1.72(1.19-2.47) 0.004
Asthma Asthma :

0-20PY - 0.86 (0.68-1.08) 0.191 0-20PY - - 1.7 (1.38-2.09) =0.001

==20PY - 1(0.8-1.24) 0.980 >=20PY - 1.85 (1.32-2.59) =0.001
TB : TB

0-20PY - 1.09 (0.93-1.28) 0.290 0-20PY I— 1.15(0.91-1.45) 0.229

==20PY - 1.11{0.95-1.29) 0.179 =>=20PY .— 0.72 (044119 0.205
Malignancy Malignancy

0-20PY . = 1.05 (D.83-1.34) 0.683 0-20PY I- 0.91(0.7-1.19) 0.484

==20PY - 1.26 (1.01-1.56) 0.038 >=20PY R 1.07 (0.74-1.55) 0.708
Malignancy (w/o thyroid cancer) Ma#gnancy {wio thyroid éancer)

-20PY - 0.97 (0.75-1.24) 0.789 0-20P = 0.87 (0.65-1.15) 0.320

==20PY - 1.34 (1.07-1.67) 0.010 >= EDPY - 1.32 (0.9-1.94) 0.152
Lung Cancer : Lung Cancer :

0-20PY - 0.38 (0.08-1.6) 0.188 0-20PY :

==20PY . - 2.43 (0.95-6.26) 0.065 >=20PY - 3.89 (0.88-17.12) 0.073

[ | | | | T I I | rr1r1r1rTr1r1T 1T 17T 17T 17T 1T 1T 17T T 1T T
1 0 1 2 3 4 5 8 T 4 0 1 2 3 4 5 6 7 B 9 10 12 14 16 18
aOR a0OR
Male Female
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Co-morbidities of smoking, male

Co-morbidities 95% CI P Value

DM

0-20PY = 0.94 (0.82-1.06) 0.297

>=20PY = 1.34 (1.19-1.5) <0.0M1
HTN

0-20PY n 1.13 (1.04-1.22) 0.002

>=20PY ] 1.07 (0.99-1.16) 0.086
Mets

0-20PY = 1.22 (1.1-1.34) <0.001

>=20PY - 1.66 (1.51-1.82) <0.001
COFD

0-20PY - 1.31 (1.13-1.52) <0.001

>=20PY - 2.24 (1.96-2.56) <0.0M1
Stroke

0-20PY - 1.18 (0.9-1.55) 0.220

>=20PY - 14 (1.1-1.79) 0.007
M! :

0-20PY - 1.13 (0.78-1.64) 0.529

>=20PY - 1.35 (0.97-1.9) 0.078
Angina

0-20PY - 1.22 (0.86-1.72) 0.259

>=20PY D —— 1.81(1.33-2.46) <0.001
CKD :

0-20PY - 1.13 (0.9-1.47) 0.293

>=20PY : 1.19 (0.98-1.46) 0.084
Asthma

0-20PY - 0.86 (0.68-1.08) 0.191

>=20PY - 1(0.8-1.24) 0.980
B

0-20PY - 1.09 (0.93-1.28) 0.290

>=20PY = 1.11 (0.95-1.29) 0.179
Malignancy :

0-20PY - 1.05 (0.83-1.34) 0.683

>=20PY - 1.26 (1.01-1.56) 0.038
Malignancy {w/o thyroid cancer)

0-20PY - 0.97 (0.75-1.24) 0.789

>=20PY - 1.34 (1.07-1.67) 0.010
Lung Cancer :

0-20PY - 0.36 (0.09-1.6) 0.188

>=20PY . = 2.43 (0.95-6.26) 0.065
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Co-morbidities of smoking, female
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Co-morhidities
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0.027
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0.860
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0.00m
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0.01
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Adiusted KM curve, female
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SNUH

Attributable risk assessment

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

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

24.2% (95% Cl, 8.9-40.0%) 19.5% (95% Cl, -0.7-39.6%)

9.5% (95% Cl, 5.9-13.2%) 4.1% (95% Cl, -1.4-9.6%)

2007 2008 2009 2010 2011 2012 2013 2014 2015
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Table 1. Baseline characteristics of Never smokers,

Variables Male Female
NS SHS- NS SHS+ P value SMD NS SHS- NS SHS+ P value SMD
(n=2.759) (n=1,934) (1=18.856)  (n=7.195)
Age, years 49 5+£18.8 42 4+14.6 <0.001 0.425 52.5£16.5 46.3£14.6 <0.001 0.402
Weight, kg 69.0=11.1 70.8+11.2 <0.001 0.156 57.1=R.9 57.7£9.2 <0.001 0.068
Height, cm 169.5+7.3 170.7+6.8 <0.001 0.173 156.0+£6.7 157.1=6.4 <0.001 0.172
WC. cm 84.0=9.1 83.9+9.1 0.543 0.018 79.329.8 78.4£9.9 <0.001 0.091
BMI 24.0£3.2 24.3£3.3 0.005 0.083 23.5£34 23.4+£3.5 0.055 0.027
Alcohol intake <0.001 0.375 <0.001 0.337
Never drinker 14.1 7.0 24.5 14.7
Former drinker 15.6 7.5 19.2 142
<l/week 50.1 59.7 50.0 59.5
2-3/week 14.5 19.1 4.9 8.9
>4/week 5.6 6.5 1.3 2.4
Unknown 0.1 0.2 0.1 0.3
Physical activity <0.001 0.253 <0.001 0.159
No 47.8 36.0 61.3 54.4
Medium or High 27.2 31.1 249 278
Medium and High 235 31.7 12.5 16.8
Unknown 14 1.1 1.3 0.9
Education <0.001 0.258 <0.001 0.246
Below middle school 16.2 8.6 346 254
Middle school 10.1 7.9 9.9 11.3
High school 33.2 374 27.6 37.0
Above high school 39.0 44.8 26.5 252
Unknown 1.5 1.4 1.4 1.0
Personal economic status 0.001 0.134 0.016 0.048
1Q 245 194 22.7 24.0
2Q 22.6 234 245 253
3Q 24.0 26.3 255 248
4Q 274 299 259 24.4
Unknown 1.4 1.0 1.3 1.5
Employment
Employed 59.5 88.7 <0.001 0.723 38.2 72.1 <0.001 0.729
Unemployed 39.0 9.8 60.3 26.7
Unknown 1.5 1.5 1.5 1.2




Table 3. Baseline characteristics of Never smokers after PS matching

Variables Male Female
NS SHS- NS SHS+ P value SMD NS SHS- NS SHS+ P value SMD
(n=1876) (n=1876) (n=6916) (n=6916)
Age, years 44 8+16.5 42 4+14.6  <0.001 0.153 46.8+14.9 46.1£14.5 0.008 0.045
Weight, kg 70.0+£11.0  70.7x11.2 0.061 0.061 57.4£8.9 57.849.3 0.014 0.042
Height, cm 170.4=7.0 170.6+6.8 0.251 0.038 157.1+6.4 157.2+6.3 0.640 0.008
Alcohol intake <0.001 0.209 0.198 0.046
Never drinker 10.7 7.1 15.1 14.3
Former drinker 11.7 7.4 13.9 14.1
<l/week 55.8 59.9 60.8 60.1
2-3/week 16.3 18.9 8.0 8.8
>4/week 54 6.5 2.0 2.4
Unknown 0.1 0.2 0.2 0.3
Physical activity 0.001 0.133 0.070 0.045
No 41.6 359 55.6 53.9
Medium or High 29.2 31.6 27.8 28.0
Medium and High 27.6 314 15.7 17.2
Unknown 1.7 1.1 0.9 0.8
Education 0.012 0.117 0.057 0.051
Below middle school 11.7 8.7 25.9 24.8
Middle school 8.7 7.8 12.0 11.5
High school 35.2 37.5 34.8 37.3
Above high school 42.4 44.6 26.3 25.5
Unknown 1.9 1.4 1.0 0.9
Personal economic status 0.620 0.053 0.724 0.024
1Q 214 19.6 229 23.8
2Q 22.9 232 25.8 253
3Q 25.2 26.3 24.9 24.8
4Q 294 30.0 25.0 24.6
Unknown 1.1 0.9 1.4 1.4
Employment <0.001 0.193 0.731 0.013
Employed 82.0 88.7 71.8 72.4
Unemployed 16.1 0.8 27.0 26.5
Unknown 1.9 1.5 1.2 1.1
Comorbidities 0.907 0.014 0.846 0.010
Diabetes Yes 8.0 8.4 7.3 7.1
No 88.3 88.1 87.9 88.3
Unknown 3.6 3.5 4.7 4.6
0.258 0.054 0.650 0.016
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CoxPH model for never smokers

Model Male Female
HR 95% CI P value HR 95% CI P value

Before PS matching

without adjustment 0.26 0.17-0.39 <0.001 0.50 0.41 -0.62 <0.001

With adjustment 0.77 048 —1.25 0.299 1.14 091 -142 0.249
After PS matching

Without adjustment 0.53 0.32-0.87 0.012 1.06 0.80-1.40 0.705

With adjustment 0.79 0.48 -1.31 0.355

Adjusted variables: smd > 0.1
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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.
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