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FOREWORD

The data reviewed in 17 previous U.S. Public Health Service
reports on the health consequences of smoking have conclusively
established cigarette smoking as the largest single preventable cause
of premature death and disability in the United States.

The question whether tobacco smoke is harmful to smokers was
answered more than 20 years ago. As a result, many scientists began
to question whether the low levels of exposure to environmental
tobacco smoke (ETS) received by nonsmokers could also be harmful.

The current Report, The Health Consequences of Involuntary
Smoking, examines the evidence that even the lower exposure to
smoke received by the nonsmoker carries with it a health risk. Use of
the term “involuntary smoking” denotes that for many nonsmokers,
exposure to ETS is the result of an unavoidable consequence of being
in proximity to smokers. It is the first Report in the health
consequences of smoking series to establish a health risk due to
tobacco smoke exposure for individuals other than the smoker, and
represents the work of more than 60 distinguished physicians and
scientists, both in this country and abroad.

After careful examination of the available evidence, the following
overall conclusions can be reached:

1. Involuntary smoking is a cause of disease, including lung
cancer, in healthy nonsmokers.

2. The children of parents who smoke, compared with the
children of nonsmoking parents, have an increased frequency
of respiratory infections, increased respiratory symptoms, and
slightly smaller rates of increase in lung function as the lung
matures.

3. Simple separation of smokers and nonsmokers within the
same air space may reduce, but does not eliminate, exposure
of nonsmokers to environmental tobacco smoke.

Exposure to environmental tobacco smoke occurs at home, at the
worksite, in public, and in other places where smoking is permitted.
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Table 1.2 Major conclusions of the 1986 Surgeon General’s report, The Health Consequences of Involuntary
Smoking

1. Involuntary smoking is a cause of disease, including lung cancer, in healthy nonsmokers.

2. The children of parents who smoke compared with the children of nonsmoking parents have an increased frequency
of respiratory infections, increased respiratory symptoms, and slightly smaller rates of increase in lung function as the
lung matures.

The simple separation of smokers and nonsmokers within the same air space may reduce, but does not eliminate, the
exposure of nonsmokers to environmental tobacco smoke.

_DJ

Source: U.S. Department of Health and Human Services 1986, p. 7.
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Foreword
532 (2006 FF 37 45)

This twenty-ninth report of the Surgeon General documents the serious and
deadly health effects of involuntary exposure to tobacco smoke. Secondhand smoke is
a major cause of disease, including lung cancer and coronary heart disease, in healthy
nonsmokers.

In 2005, it was estimated that exposure to secondhand smoke kills more than
3,000 adult nonsmokers from lung cancer, approximately 46,000 from coronary heart dis-
ease, and an estimated 430 newborns from sudden infant death svndrome. In addition,
secondhand smoke causes other respiratory problems in nonsmokers such as coughing,
phlegm, and reduced lung function. According to the CDC’s National Health Interview
Survey in 2000, more than 80 percent of the respondents aged 18 years or older believe that
secondhand smoke is harmful and nonsmokers should be protected in their workplaces.
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1. SUMMARY AND CONCLUSIONS

1.1. MAJOR CONCLUSIONS
Based on the weight of the available scientific evidence, the U.S. Environmental
Protection Agency (EPA) has concluded that the widespread exposure to environmental tobacco

smoke (ETS) in the United States presents a serious and substantial public health impact.

In adults:
® ETS is a human lung carcinogen, responsible for approximately 3,000 lung

cancer deaths annually in U.S. nonsmokers.

In children:
® ETS exposure is causally associated with an increased risk of lower respiratory
tract infections (LRIs) such as bronchitis and pneumonia. This report estimates
that 150,000 to 300,000 cases annually in infants and young children up to 18

months of age are attributable to ETS.
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Major Conclusions
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This report returns to involuntary smoking, the
topic of the 1986 Surgeon General’s report. Since then,
there have been many advances in the research on
secondhand smoke, and substantial evidence has been
reported over the ensuing 20 years. This report uses
the revised language for causal conclusions that was
implemented in the 2004 Surgeon General’s report
(USDHHS 2004). Each chapter provides a compre-
hensive review of the evidence, a quantitative syn-
thesis of the evidence if appropriate, and a rigorous
assessment of sources of bias that may affect inter-
pretations of the findings. The reviews in this report
reaftirm and strengthen the findings of the 1986 report.
With regard to the involuntary exposure of nonsmok-
ers to tobacco smoke, the scientitic evidence now sup-
ports the following major conclusions:

1. Secondhand smoke causes premature death and
disease in children and in adults who do not
smoke.

2. Children exposed to secondhand smoke are at an
increased risk for sudden infant death syndrome
(SIDS), acute respiratory infections, ear problems,

and more severe asthma. Smoking by parents
causes respiratory symptoms and slows lung
growth in their children.

Exposure of adults to secondhand smoke has
immediate adverse effects on the cardiovascular
system and causes coronary heart disease and
lung cancer.

The scientific evidence indicates that there is no
risk-free level of exposure to secondhand smoke.

Many millions of Americans, both children and
adults, are still exposed to secondhand smoke in
their homes and workplaces despite substantial
progress in tobacco control.

Eliminating smoking in indoor spaces fully pro-
tects nonsmokers from exposure to secondhand
smoke. Separating smokers from nonsmokers,
cleaning the air, and ventilating buildings cannot
eliminate exposures of nonsmokers to second-
hand smoke.
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Figure 1.1A The health consequences causally linked to smoking
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Source: USDHHS 2004, 2006, 2012.
Note: Each condition presented in bold text and followed by an asterisk (*) is a new disease that has been causally linked to smoking
in this report.
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Figure 1.1B The health consequences causally linked to exposure to secondhand smoke
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Source: USDHHS 2004, 2006.

Note: Each condition presented in bold text and followed by an asterisk (*) is a new disease that has been causally linked to exposure
to secondhand smoke in this report.
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Major Conclusions. 6D M &k R ]
With regard to the involuntary exposure of nonsmok-
ers to tobacco smoke, the scientific evidence now sup-
ports the following major conclusions:

1. Secondhand smoke causes premature death and
disease in children and in adults who do not
smoke.
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Figure 2.2  Scheme showing the steps linking secondhand smoke exposure and cancer via tobacco smoke
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(AT FIORIZKDES (20064455, 4368)
Table 7.4  Quantitative estimate of lung cancer risk with differing sources of exposure to secondhand
smoke
95%
Relative | confidence
Study Data source Exposure vs. referent risk interval
BEDFBL (FA{EF M SIETE) Previous meta-analyses

Hackshaw et al. 37 studies Smoking vs. nonsmoking spouse 1.24 1.13-1.36

1997

Zhong et al. 2000 40 studies (including 37 from  Smoking vs. nonsmoking husband 1.20 1.12-1.29

Hackshaw et al. 1997)

2006 FE S (FR{EF M HIETE) Spousal smoking (52 studies)

Meta-analysis Case-control (44 studies) Smoking vs. nonsmoking spouse 121 1.13-1.30
ducted f

f}?;; 2%%: Su(r); - Cohort (8 studies) Smoking vs. nonsmoking spouse 1.29 1.125-1.49

General’s report Men Smoking vs. nonsmoking wife 1.37 1.05-1.79
REAREERE Women Smoking vs. nonsmoking husband 1.22 1.13-1.31
2006 FF FREZ D . . .
=D United States and Canada Smoking vs. nonsmoking spouse 115 1.04-1.26
AFZTFIVR Europe Smoking vs. nonsmoking spouse 1.16 1.03-1.30

Asia Smoking vs. nonsmoking spouse 1.43 1.24-1.66




Bk 15 0D ZENELSE(258F22) Workplace exposure (25 studies) Hl-ﬁ 75§AJ1 13~1 .321%

Meta-analysis Nonsmokers (25 studies) Workplace secondhand smoke vs. 1.22 1.13-1.33
conducted for none
this 2006 S
G ei oral’s rl;l}‘)goer(;n Nonsmoking men Workplace secondhand smoke vs. 1.12 0.86-1.50
(11 studies) none
KENREELES Nonsmoking women Workplace secondhand smoke vs. 1.22 1.10-1.35
2006 L= (25 studies) none
DI=HD Nonsmokers in the United Workplace secondhand smoke vs. 1.24 1.03-1.49
AITF) R States and Canada (8 studies) none
Nonsmokers in Europe Workplace secondhand smoke vs. 113 0.96-1.34
(7 studies) none
Nonsmokers in Asia Workplace secondhand smoke vs. 1.32 1.13-1.55
(10 studies) none
INREAD ZE)ELYE(24878)  Childhood exposure (24 studies) AfiAYA0.81~1.59%
Meta-analysis Men and women Maternal smoking 1.15 0.86-1.52
ducted f
f}?:; 2%% : Su;);eon Men and women Paternal smoking 1.10 0.89-1.36
General’s report Men and women Smoking by either parent 1.11 0.94-1.31
2006 F 5= Women Maternal smoking 1.28 0.93-1.78
DI=HD . Women Paternal smoking 1.17 0.91-1.50
AZTFIUR
United States and Canada Smoking by either parent 0.93 0.81-1.07
(8 studies)
(2006 FEIRLE A36H) Europe (6 studies) Smoking by either parent 0.81 0.71-0.92
Asia (10 studies) Smoking by either parent 1.50 1.18-2.15
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1. The evidence is sufficient to infer a causal
relationship between secondhand smoke expo-
sure and lung cancer among lifetime nonsmokers.
This conclusion extends to all secondhand smoke
exposure, regardless of location.

2. The pooled evidence indicates a 20 to 30 percent
increase in the risk of lung cancer from secondhand
smoke exposure associated with living with a
smoker.
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Passive smoking and lung cancer in Japanese non-smoking women:
A prospective study
Norie Kurahashil*, Manami Inoue’, Ying Liul, Motoki lwasakil, Shizuka Sasazukil, Tomotaka Sobue>

and Shoichiro Tsugane' for the JPHC Study Group

TABLE I - ASSOCIATION BETWEEN LUNG CANCER INCIDENCE AND PASSIVE SMOKING FROM THE HUSBAND IN LIFELONG NON-SMOKING
WOMEN (n = 28,414)

T All lung cancer Adenocarcinoma
ype of exposure
Case (N) Person-years Multivariate HR (95% CI) Case (N) Person-years Multivanate HR (95% CI)
From husband
Never 25 97,466 1 15 97,392 1
Former 28 94,427 1.12 (0.63-1.98) 21 94,358 1.50 (0.73-3.09)
Current 56 185,919 1.34 (0.81-2.21) 46 185,855 2.03 (1.07-3.86)
Number of cigarettes per day
<20 14 52,441 1.02 (0.51-2.04) 13 52,438 1.73 (0.77-3.88)
=20 41 131,107 1.47 (0.87-2.49) 33 131,055 2.20 (1.13-4.28)
p for trend 0.14 0.02
Pack years of exposure
<30 17 76,125 1.05 (0.55-2.02) 16 76,122 1.86 (0.864.01)
=30 36 104,330 1.46 (0.85-2.50) 28 104,279 2.06 (1.044.10)
p for trend 0.17 0.03

Adjusted for age, study area, alcohol consumption, family history of lung cancer and menopausal status.

SIAA : KNIEEEDZEND RKAEE1.0, KA TTHERFE(X1.12%  TRERFE (1,344
D ELNE R I A 20K LL T T1.024% . zozlw,u:(;u A474E
KIS DIREN30FE - FELL T T1.056%. 3055 - FLLE(F1.464%
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Passive smoking and lung cancer in Japanese non-smoking women:
A prospective study
Norie Kurahashil*, Manami Inoue’, Ying Liul, Motoki lwasakil, Shizuka Sasazukil, Tomotaka Sobue>

and Shoichiro Tsugane' for the JPHC Study Group

TABLE I - ASSOCIATION BETWEEN LUNG CANCER INCIDENCE AND PASSIVE SMOKING FROM THE HUSBAND IN LIFELONG NON-SMOKING
WOMEN (n = 28,414)

T All lung cancer Adenocarcinoma
ype of exposure
Case (N) Person-years Multivariate HR (95% CI) Case (N) Person-years Multivarate HR (95% CI)
From husband
Never 25 97,466 1 15 97,392 1
Former 28 94,427 1.12 (0.63-1.98) 21 94,358 1.50 (0.73-3.09)
Current 56 185,919 1.34 (0.81-2.21) 46 185,855 2.03 (1.07-3.86)
Number of cigarettes per day
<20 14 52,441 1.02 (0.51-2.04) 13 52,438 1.73 (0.77-3.88)
=20 41 131,107 1.47 (0.87-2.49) 33 131,055 2.20 (1.134.28)
p for trend 0.14 0.02
Pack years of exposure
<30 17 76,125 1.05 (0.55-2.02) 16 76,122 1.86 (0.864.01)
=30 36 104,330 1.46 (0.85-2.50) 28 104,279 2.06 (1.044.10)
p for trend 0.17 0.03

Adjusted for age, study area, alcohol consumption, family history of lung cancer and menopausal status.
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Passive smoking and lung cancer in Japanese non-smoking women:
A prospective study
Norie Kurahashil*, Manami Inoue’, Ying Liul, Motoki lwasakil, Shizuka Sasazukil, Tomotaka Sobue>

and Shoichiro Tsugane' for the JPHC Study Group

TABLE II - ASSOCIATION BETWEEN LUNG CANCER INCIDENCE AND PASSIVE SMOKING AT THE WORKPLACE AND FROM TWO SOURCES
IN LIFELONG NON-SMOKING WOMEN (n = 28414)

All lung cancer Adenocarcinoma
Type of exposure
Case (N) Person-years Multivariate HR (959%CI) Case (N) Person-years Multivariate HR (95% CI)

At workplace
<1 time/week 77 279421 1 60 279,299 1
>1 times/week 30 94,652 1.32 (0.85-2.04) 20 94,568 1.16 (0.69-1.97)
From two sources
Source of exposure

Almost never' 17 80,428 1 12 80,395 1

Workplace 0nly 8 16,236 2.74 (1.11-6.76) 3 16,195 1.21 (0.26-5.55)

Husband only” 60 198,994 1.49 (0.84-2.62) 48 198,904 1.79 (0.90-3.55)

Workplace + Husband 22 78,417 1.61 (0.83-3.11) 17 78,373 1.93 (0.88-4.23)

'Women exposed at the workplace less than one time per week.—~Women exposed at the workplace one or more times per week.— Women
exposed from husbands who are former or current smokers.
Adjusted for age, study area, alcohol consumption, family history of lung cancer and menopausal status.

EfHAA BISETOREAEIRFHELITAZ1.0, B1RR U LEDOBRET1.32(E
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TABLE II - ASSOCIATION BETWEEN LUNG CANCER INCIDENCE AND PASSIVE SMOKING AT THE WORKPLACE AND FROM TWO SOURCES
IN LIFELONG NON-SMOKING WOMEN (n = 28414)

All lung cancer Adenocarcinoma
Type of exposure
Case (N) Person-years Multivariate HR (959%CI) Case (N) Person-years Multivariate HR (95% CI)

At workplace
<1 time/week 77 279421 1 60 279,299 1
>1 times/week 30 94,652 1.32 (0.85-2.04) 20 94,568 1.16 (0.69-1.97)
From two sources
Source of exposure

Almost never' 17 80,428 1 12 80,395 1

Workplace 0nly 8 16,236 2.74 (1.11-6.76) 3 16,195 1.21 (0.26-5.55)

Husband only” 60 198,994 1.49 (0.84-2.62) 48 198,904 1.79 (0.90-3.55)

Workplace + Husband 22 78,417 1.61 (0.83-3.11) 17 78,373 1.93 (0.88-4.23)

'Women exposed at the workplace less than one time per week.—~Women exposed at the workplace one or more times per week.— Women
exposed from husbands who are former or current smokers.
Adjusted for age, study area, alcohol consumption, family history of lung cancer and menopausal status.
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Table 710  Pooled risk estimates and 95% confidence intervals (CI) for breast cancer meta-analysis
All women Premenopausal Postmenopausal
Exposure n* Relativerisk (95% CI) n Relative risk (95% CI) n Relative risk (95% CI)
Adulthood
All sources 18 | 1.15|(1.02-1.29) [0.000]* 10  1.45(1.04-2.01) [0.000] 9 0.90(0.81-1.01) [0.691]
Spouse 9 | 1.17(0.96-1.44) [0.002] 4 1.40(0.92-2.12) [0.1] 3  0.86(0.67-1.12) [0.645]
Home 8 | 1.014(0.85-1.19) [0.006] 4  1.28(0.94-1.74) [0.355] 3 0.92(0.76-1.11) [0.591]
Work 6 | 1.06/(0.84-1.35) [0.008] 4  1.21(0.70-2.09) [0.000] 3  0.83(0.53-1.29) [0.086]
Childhood (parent) 9 | 1.014(0.90-1.12) [0.101] 4  1.14 (0.90-1.45) [0.342] 3  1.04 (0.86-1.26) [0.242]
Both childhood and 4 | 1.39)(0.88-2.18) [0.021] 3  1.63(0.68-3.91) [0.016] 1.02 (0.74-1.42) [0.160]
adulthood
Ever exposed (in studies 10 | 1.40)(1.12-1.76) [0.000] 6  1.85(1.19-2.87) [0.001] 5  1.04 (0.84-1.30) [0.048]
measuring lifetime
exposure)
“Best” of each study* 21 | 1.20)(1.08-1.35) [0.000] 11 1.64 (1.25-2.14) [0.001] 10 1.00 (0.88-1.12) [0.321]
Cohort studies 7 | 1.02)(0.92-1.13) [0.162]
Case-control studies 14 | 1.40{(1.17-1.67) [0.000]

“n = Number of studies included in each analysis.
in brackets] = p value for test of heterogeneity (null hypothesis is no heterogeneity).
#Best” of each study includes the most comprehensive measure of association from each study: ever being exposed in any

setting was preferred over all sources during adulthood, which was preferred over spousal exposure.



Conclusions

ZEIEE(C L BFENAUIZTDONTOEE
1.
2.
3.

=D

A aff
50F2LL L DFEMNAEYE HVETE (2004FIARCIX64FEEE, IRTEILT70FE£E)
ZENBME(C KD ENAEILEEER THE

BUEZKYRPDANIREESAEDE DB EDH
NEDREME XN ADREEZTOHDHEEHEE
4, ZEIRUE(ZLDZFHENADANZX LT, FOLAILIZIEWNEDD. 8

B LR,

LA S 4R 1L

Evidence of Carcinogenic Effects from Secondhand Smoke
Exposure

i

L

More than 50 carcinogens have been identified in
sidestream and secondhand smoke.

The evidence is sufficient to infer a causal
relationship between exposure to secondhand
smoke and its condensates and tumors in
laboratory animals.

The evidence is sufficient to infer that exposure
of nonsmokers to secondhand smoke causes a
significant increase in urinary levels of meta-
bolites of the tobacco-specific lung carcinogen
4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone
(NNK). The presence of these metabolites links
exposure to secondhand smoke with an increased
risk for lung cancer.

2006, p69

4.

The mechanisms by which secondhand smoke
causes lung cancer are probably similar to
those observed in smokers. The overall risk of
secondhand smoke exposure, compared with
active smoking, is diminished by a substantially
lower carcinogenic dose.
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Sudden Infant Death Syndrome 1. The evidence is sufficient to infer a causal
20064ESRLEE »180-194 relationship between exposure to secondhand
=P smoke and sudden intant death syndrome.

FLIR AL AE IR A I CRH 9 S FEaR 1
%EJJ"%’%’IE&?LL%%E,.JEf'ﬂaeﬁ(SIDS)l [T+ ERERHY

Case—control study13FRENH>HOFEH DI/

Blair et al. 1996 Case-control (195 cases, e Smoking status of mother, father, Postpartum exposure
780 controls, 4 per case and others in household from
matched for age) e Number of smokers in household ¢ Mother
United Kingdom e Number of cigarettes smoked e Father
(Southwest, Yorkshire, daily in household ¢ Other household
and Trent) members

1993-1995
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Parental smoking status

Only father smoked: OR = 3.41 (95% CI, 1.98-5.88)

Only mother smoked: OR = 7.01 (95% (I, 3.91-12.56)
Both parents smoked: OR = 8.41 (95% (I, 5.08-13.92)

Adjusted for maternal smoking during pregnancy

Multivariate analvsis

- o o - Postnatal paternal smoking, additive to maternal smoking
FLIRBATIEIEBFDIREA  OR =2.50 (95% CI, 1.48-4.22)

Adjusted for mother’s age, mothers without partners,

parity, multiple births, short gestation, socioeconomic

Exposure data were self-reported Sl
(questionnaire); multivariate analysis found
nonsignificant effect for other smoking
members of household; unclear if postnatal
dose-response analyses adjusted for maternal
prenatal smoking or other confounding
factors; dose-response analyses were limited
to households where smoking was allowed
in the same room as the infant; exposure

to secondhand smoke in the home has an
independent effect on the risk of SIDS

status, sleeping position, maternal alcohol consump
parental use of illegal drugs, parental bed sharing,
breastfeeding, and birth weight

Postnatal paternal smoking, additional adjustment

maternal smoking during pregnancy

Nonsignificant (p = 0.1601)

Number of smokers at home

1 smoker: OR = 2.44 (95% (I, 1.36-4.37)

2 smokers: OR =5.15 (95% (I, 3.24-8.21)

>2 smokers: OR = 10.43 (95% (I, 3.34-32.54)

Cigarettes/day smoked at home
1-19 cigarettes/day: OR = 2.47 (95% CI, 1.29-4.73)

20-39 cigarettes/day: OR = 3.96 (95% CI, 2.40-6.55)

=39 cigarettes/day: OR =7.57 (95% CI, 4.00-14.32)

Infant’s daily exposure to tobacco smoke (hours)
1-2: OR =1.99 (95% (I, 1.14-3.46)

3-5: OR = 3.84 (95% (I, 1.97-7.48)
6-8: OR = 6.78 (95% (I, 3.17-14.49)

>8: OR = 8.29 (95% (I, 4.28-16.05)

RDHA 34115 ,
BOH 7014 Blair et al. 1996
mE 8414
BHETODRLEEH
14 2. 444E
24 5.15{%
2% Ll 10434
HE COBMERE
1719 2.471%
20~39K 3.96f%
39ALLE 10.434%
2 B LI IR 25 B
172 ] 1.994%
375 3.841%
6~ 8B ] 6.781%
8HFMEI LL L 8.291%




Mechanisms of Respiratory Tract Injury and Disease
Caused by Secondhand Smoke Exposure
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Conclusions
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1. The evidence indicates multiple mechanisms by PR B SRR BB DD F

which secondhand smoke exposure causes infjury ||  Fl=sgysEHiic LY . S S)0EE (LIEIG S 4 42
to the respiratory tract. N9 A EIFBALH
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2. The evidence indicates mechanisms by which Mo, TDAN=ZX LERENT=,

secondhand smoke exposure could increase the
risk for sudden infant death syndrome.
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Stupy (YEAR) Exposure No ExPOSURE

no. of events/no. at risk
Cohort
Hirayama™* (1984) 376/69,645 118/21,895 - —t—
Garland et al.? (1985) 17 /492 2/203 -
Svendsen et al.'? (1987) 5/286 8/959 - +
Butler'! (1988) 4/430 60,/6077 . +
Butler®! (1988‘ 50,/2802 95/3630 B ——
Sandler ct al.'? (1989) 673/10,799 685/8236 - -

Hole et al.’* (1989) 54/1538 30/917 - —_—
Humble et al 14 (1990) 49/296 27/217 B ——
Steenland et al.'® (1996) 571/67,369 2574/164 831 - nal
Kawachi et al.'* (1997) 135/25,959 17 /6087 — ———

Case Parents ConrroLs

no. with exposure/no. without exposure
Case~-control
Lee et al.'” (1986) 70/48 269/182 - —_—
He et al.’ (1989) 25/9 30/38 — -+——
Jackson'? (1989) 18/21 87/148 R +
Dobson et al.*? (1991) 65/278 133/692 - ——
La Vecchia et al.?! (1993) 24/66 37/157 - —_—
He et al .22 (1994) 48/11 76/50 R .
Muscat and Wynder® (1995) 63/51 70/88 e -+

Al | Ciruzzi ct al.** (1998) 131,/205 117 /329 - ——
-+
T Lo -@l—!—rrrrrn

0.1

05 1
Relative Risk

10

Figure 1. Relative Risks of Coronary Heart Disease Associated with Passive Smoking among Nonsmokers in 18 Epidemiologic Studies.
The horizontal bars represent the 95 percent confidence intervals. The relative risk in the study by Garland et al.* was 14.9.

He J, et al.: Passive smoking and the risk of coronary heart disease— A meta—analysis of
epidemiologic studies. N Engl J Med. 340: 920-926, 1999.
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g 1.23 95% ClI
1.5 P=0.006 for (95% ClI, 1{21_1 42)
linear trend 1.13-1.34) : .
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1.0

0.5+

Relative Risk

0.0-

0 1-19 =20

Level of Exposure to Smoking
(cigarettes/day)

Figure 2. Pooled Relative Risks of Coronary Heart Disease As-
sociated with Various Levels of Exposure to Spouse’s Smoking
among Nonsmokers.

Data were obtained from Hirayama,?® Svendsen et al_,'® Sandler
et al.,’2 Hole et al.,’? Steenland et al., s He et al.,’®22 and La Vec-
chia et al.2? Cl denotes confidence interval.

BIESTLHREDEIFENEWVIFEEZD
7t EN AR 2B AN IE AN

1.31 1.29
1.59 p=0.01for 1.18 (95% Cl, (95% Cl,
linear trend (95% CI, 1.11-1.55)  1.16-1.43)
0.98-1.42)

1.00
1.0+

Relative Risk

0.5+

0.0-

10-19 =20
Duration of Exposure to Smoking (yr)

0 1-9

Figure 3. Pooled Relative Risks of Coronary Heart Disease As-
sociated with Various Durations of Exposure to Spouse’s Smok-
ing among Nonsmokers.

Data were obtained from Butler," Steenland et al.,'®* Kawachi et
al.,’® He et al.,’#22 Muscat and Wynder,22 and Ciruzzi et al.2¢ CI
denotes confidence interval.

He J, et al.: Passive smoking and the risk of coronary heart disease— A meta—analysis of
epidemiologic studies. N Engl J Med. 340: 920-926, 1999.
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Figure 8.1 Relative risks of coronary heart disease associated with secondhand smoke exposure among

nonsmokers* Note: The horizontal bars represent the 95% confidence intervals (Cls), and the size of the box for each study reflects each
study’s weight in the pooled estimate, with a larger box indicating a larger weight.
*Pooled estimate = 1.27 (95% CI, 1.19-1.36), the dashed line.
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Table 8.4 Studies included in the dose-response meta-analysis and pooled results
Low to moderate exposure Moderate to high exposure
Relative risk Relative risk

Study Cigarettes/day (95% confidence interval)  Cigarettes/day (95% confidence interval)
Svendsen et al. 1-19 0.90 (0.02-6.70) >19 3.21 (0.71-11.98)
1987
Hole et al. 1989 1-15 2.09 (0.60-7.23) >15 412 (1.21-14.05)
Hirayama et al. 1-19 1.08 (0.9-1.3) >19 1.3 (1.06-1.6)
1990
La Vecchia et al. 1-14 1.13 (0.45-2.82) >14 1.3 (0.5-3.4)
1993
He et al. 1994 6-20 1.61 (0.49-5.34) >20 3.56 (0.81-15.58)
Steenland et al. 1-19 1.31 (1.06-1.62) >19 1.14 (0.97-1.34)
1996
Ciruzzietal. 1998  1-20 1.24 (0.61-2.52) >20 4.03 (0.99-16.32)
Rosenlund et al. 1-19 1.02 (0.73-1.42) >19 1.58 (0.97-2.56)
2001
Pooled results Fixed effects: 1.16 (1.03-1.32) 1.26 (1.12-1.42)

Random effects: 1.16 (1.03-1.32) 1.44 (1.13-1.82)
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Figure 8.3  Pooled relative risks of coronary heart
disease associated with various levels
of exposure to secondhand smoke
among nonsmokers
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=
K
O I I I
None Low to Moderate to
moderate high

Level of secondhand smoke exposure

Note: None, low to moderate (1-14 or 1-19 cigarettes per
day), and moderate to high (=15 or =20 cigarettes per day).
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4. The scientific evidence indicates that there is no Figure 2.4  Effect of active and involuntary smoking on platelet aggregation in smokers and nonsmokers
risk-free level of exposure to secondhand smoke.
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Active smoking Involuntary smoking

Note: The sensitivity index, ST, , is defined as the inverse of the concentration of prostaglandin L, which is necessary

to inhibit adenosine disphosphate-induced platelet aggregation by 50 percent. Lower values of SIPGI indicate greater platelet
aggregation.

Source: Burghuber et al. 1986. Adapted with permission.
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Figure 2.6  Coronary flow velocity changes before
and after secondhand smoke exposure
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‘A nff
The evidence is sutticient to infer that exposure to Figure 2.7 Secondhand smoke exposure and lipid
secondhand smoke has a prothrombotic effect. deposits in rabbits
2. The evidence is sufficient to infer that exposure _
to secondhand smoke causes endothelial cell D Control Low . High
dystunctions. 60 —

%]

The evidence is sufficient to infer that exposure
to secondhand smoke causes atherosclerosis in
animal models.
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Major Conclusions 0
Aorta Pulmonary artery

4. The scientific evidence indicates that there is no

risk-free level of exposure to secondhand smoke. ) ..
I Note: Exposure to secondhand smoke increased lipid

*E/A 2 AT A SR BSR4 (2006) ) T E AT EE G deposits in arteries of rabbits in a dose-dependent manner.
SEREME(CREALAL (BHE) IXFTELALY Bars are for controls (clear air), and low doses and high
doses of secondhand smoke exposures. Error bars
represent standard error of the mean.
Source: Zhu et al. 1993b. Reprinted with permission.
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functioning of the heart, blood, and vascular systems
in ways that increase the risk of a cardiac event. Fur-
thermore, many of these acute and chronic changes in
blood and vascular function appear to be as large as
those seen in active smokers. The immediate effects
in some measures of blood and vascular functioning
among nonsmokers from even brief exposures (ie.,
30 minutes or less) to secondhand smoke are com-
parable in magnitude to the effects observed in
active smokers. Thus, the evidence reviewed in this
chapter supports the biologic plausibility of adverse
cardiovascular health outcomes that are associated
with exposure to secondhand smoke, which are
reviewed in Chapter 8.

As the portal of entry for secondhand smoke,
the respiratory system is the initial site of deposition
for the particulate and gaseous compounds found
in secondhand smoke. This chapter identifies the
multiple mechanisms by which secondhand smoke
exposure can induce both acute and chronic adverse
health effects within the respiratory tract that affect
infants, children, and adults. The evidence for under-

exposure may not exist, thus implying that any expo-

lying mechanisms of respiratory injury from exposure

to secondhand smoke suggests that a safe level of

sure carries some risk. For infants, children, and adults
with asthma or with more sensitive respiratory sys-
tems, even very brief exposures to secondhand smoke
can trigger intense bronchopulmonary responses
that could be life threatening in the most susceptible
individuals.

Animal and human studies indicate that pre-
natal and postnatal exposure to nicotine and other
toxicants in tobacco smoke may atfect the neuroregu-
lation of breathing, apneic spells, and sudden infant
death. Experimental data on the neurotoxicity of
prenatal and neonatal exposure to nicotine and sec-
ondhand smoke in animal models can be related to
several potential causal mechanisms for SIDS, includ-
ing adverse effects on brain cell development, synap-
tic development and function, and neurobehavioral
activity. Finally, studies have documented that expo-
sure to tobacco smoke from active smoking has abroad
effect on immune function and host defenses against
infectious agents. Evidence indicates that exposure to
secondhand smoke appears to also impair immune

function in both children and adult nonsmokers,
which increases susceptibility to infection.



Major Conclusions

2. Children exposed to secondhand smoke are at an
increased risk for sudden infant death syndrome
(SIDS), acute respiratory infections, ear problems,
and more severe asthma. Smoking by parents
causes respiratory symptoms and slows lung
growth in their children.
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Conclusions

1. The evidence is sutficient to infer a causal relation-
ship between parental smoking and middle ear
disease in children, including acute and recurrent
otitis media and chronic middle ear effusion.

2. The evidence is suggestive but not sufficient
to infer a causal relationship between parental
smoking and the natural history of middle ear
effusion.
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Figure 6.4

The Health Consequences of Involuntary Exposure to Tobacco Smoke

Odds ratios for the effect of smoking by either parent on middle ear disease in children
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MajO]_‘ COI]CluSiOI‘[S Figure 10.10 Cumulative frequency distributions of

weekly average nicotine concentrations
5. Many millions of Americans, both children and in nonsmokers’ work areas in shops
adults, are still exposed to secondhand smoke in and other nonoffice settings
their homes and workplaces despite substantial
progress in tobacco control.

15 7
6. Eliminating smoking in indoor spaces tully pro- | e Smoking allowed
tects nonsmokers from exposure to secondhand i ¢ Smoking restricted
smoke. Separating smokers from nonsmokers, i A Smoking banned
cleaning the air, and ventilating buildings cannot - . .
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Workplace smoking restrictions are etfective in
reducing secondhand smoke exposure.
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Workplace smoking restrictions lead to less
smoking among covered workers.

§5 DB HE R il (L BUEE DEUER B DR IEND
Establishing smoke-free workplaces is the only
effective way to ensure that secondhand smoke
exposure does not occur in the workplace.
ERNEEZEEIZBLETEHLOE—DFE

The majority of workers in the United States are
now covered by smoke-free policies.

BERT,. RKEDZLOBENERNEEEE

The extent to which workplaces are covered by
smoke-free policies varies among worker groups,
across states, and by sociodemographic factors.
Workplaces related to the entertainment and
hospitality industries have notably high potential
tor secondhand smoke exposure.
Y—EXREXROEEEELITENL TS

Evidence trom peer-reviewed studies shows that
smoke-free policies and regulations do not have

=ZBERER L ICITEEBEENDE

10.

(2006 £ &5, p649)

an adverse economic impact on the hospitality
industry.
H—EREXRZEEZELLTLERRALBSEL
Evidence suggests that exposure to secondhand
smoke varies by ethnicity and gender.
AEEEIZRYENETNS

In the United States, the home is now becoming
the predominant location for exposure of children
and adults to secondhand smoke.

RE T RENZHEDBREDISELO TS

Total bans on indoor smoking in hospitals,
restaurants, bars, and offices substantially reduce
secondhand smoke exposure, up to several orders
of magnitude with incomplete compliance, and
with full compliance, exposures are eliminated.
EEREEFATELEETRIRTFEDELH D
Exposures of nonsmokers to secondhand smoke
cannot be controlled by air cleaning or mechanical
air exchange.
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“Guidelines for implementation Article Article 5.3, 8, 9, 10, 11, 12, 13, 14” (2011)
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.11 CONVENTION ON

%Eﬂ_@f@&"ﬁif%fib\ TOBACCO CONTROL

Approaches other than 100% smoke free environments, including ventilation, air filtration and the use of oo |

designated smoking areas (whether with separate “

ventilation systems or not), have repeatedly been shown to be ineffective and there is conclusive
evidence, scientific and otherwise, that engineering approaches do not protect against exposure to

tobacco smoke. i Guide“nes

for implementation
@ EMNND100%FTEEFIEL LIS F RIS sl e

FCTCHEIML5FLIN(20105F2H278)IZ

EYINZ100%5EE 2 fE L+ 3 ®Hone
FEREICEOAIERNETEEBEIEZROHTILNS, it
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Each Party should strive to provide universal protection within five years of the
WHO FCTC'’s entry into force for that Party.

http://www.who.int/fctc/protocol/guidelines/adopted/guidel_2011/en/index.html
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Major Conclusions (20064374, 115)

3. Exposure of adults to secondhand smoke has
immediate adverse effects on the cardiovascular

system and causes coronary heart disease and
lung cancer.
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