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A7 S U, 2R S 2 Bkt AT0Y £Y S0 QI8 FHY)
AT} Felol] e Talo] AL RA FIFRO] T A4 Ee Robgont,

olg HgH 0z 9ofshs A9 B8 Holth, ke 972 B9 (g0 It

B 2ok FHzx IAIFR] FHiAl712E HECTC) Algzo] wh=rd FHjd7]
EREH BT o= 7P 71EAR] A Aol FASEL e 7}@9~°4«]
AP e, Fujelr]olo &2 HE B E o APuy) iy £E

Ae 9 11“4 4u1 ke Aot} ofn] A4 ZH=9] ol ﬂxﬂes ﬂ@gﬁ%
SolEAE Heslgon o)s FAlsh: ANS St WY AL Awsh ook,

# Dol EEACR 3 B el 29 3 Selifels 7}@;2;03 =% ARG
AR T, ZPIERS A 5t tbEe] AAe AEsle] Seete) i E
oo 2. 9] MRS AA B 1A Gt

1) 3X X L= 3} 2SS HO|Z Third-hand tobacco smoke2 £2|11 Q1O M, 2009 A0t OJA[QI
Jonathan P. Winckoff S0il 25 XS 1 8017t AZH=IUCE 24t EATHE 2| HlwX 220 SYs
JHELE, AR F LM = F 71X 0 25 AR QAT
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7t. 2xt E¥(Secondhand Smoke)
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DHEAClE ditdor FAxte] gHjdrE HIFAAPT &ske ZlE,
94 S A(Involuntary Smoking), 452 &% (Passive Smoking) T+ &7
A(Environmental Tobacco Smoke)C. & E&|7| % sttt dAY7FA] 7HEEdolgt
SHH 22 FA(secondhand smoke)E F& JujsiH o=, FHid7|o] H

=0 obd 3%+ F(thirdhand smoke)7HA] Ze5h= 7id o]t

HHEA, 5351 23 A9 Hisl7t 242 0 2 e A 7] A& A& 1980 HolH,
22F o] et Hz9 FFH A4l vl BASAEIA(Surgeon General's
Report, 1986)5 AZIE 22 &9 Hs7t 35EA 49 523 ZA=Z o+
]Itk o] KA =W HFARY] 22 FA2 HY, ©&7] FghE BRIt oY
7HA] Ar o] YRlolH, obsolAlE A7 = eI 71HA| T4 S7HAI71E SAl

o|=9] ¥ 7|5 57t £xE HHA ol BrET. o] AlA Zh=ofl A 22F S
Hsfof et AtEIA7E ETRE ]l o, 23} S A SAY TA AHARA 1
sl o= A 11 oFF3Fo] s F

HHjA7= IA FRAL FRACE FESH=, FFA(mainstream smoke)>
dutdog FAxt] JoA HiEEE A7IelH FA Al 3719 20%E ARSI
L AT 80%11 F-7A(sidestream smoke) HHll EolA moju= A7]olH, 7
o] Yo7t BrE, WAl 59 S4E40] B B2 se& EAshl gHid]
YAZF 2ot Ho] ¥ 2 /A FFS wRHY. mEbA 23F FA0) =EES
35 FRAY} FRdo] Etd A7), 1 SNk HdEdE 9 Fo slekEdol ¢
wol] 29t HRdo] 2 =& 5H0], TS HA] Yot S0 = I HiE AA
o
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2) US Department of Health and Human Services. (1986), The health consequences of involuntary
smoking.
3) AE& (2007

), ZEX9| S22, J Korean Acad Fam Med, 28(7), 493-499.
4) =27l (2012), 7+

TR JHM TN HAE K| ;2 185, 71-78.
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L}, 3xt EH(Thirdhand Smoke)

HHIA77F DS Qle SAolA = BRIA 1M &S] wshE Y 4= Q= 2o
vt=2 32} &doltt. 32k &A(Thirdhand Smoke)o|gt & A] WAYsh= FollEdo
SARY] Folu &, B, 71 5ol F&HE F vAl 7] o= HiEEHE IS 59
71753 o] ==l thA| keE e AS URtth S9] '@l ARl YE"
Bl == Aol 2 280 Qlo] AUl o] A Sl HH, 37| SO thE A=Y
A 1 RolAd2 o AR, &]10] 78]'712_]'1]4?—7—‘1% o|FolFH AU YFH
&= FHl e S 7‘]@ AT WY FEY B2 o UoH, ol o w=
YIES AAY 4 g3 Hof FH°.
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FA} QoM YoM BES A e P
o] 5~7u) ok, FA) A4 wmE 5 QhElehE 33 FAY Mo A AL L4
oAcH. 3% FAL 1 ATH AN E 4402 G 71 5 Ak oA
B2 Y 4 ACHGE 1)

(H 1) 2% EH3 3% EHO| Hm®

e 23 & 3%t £
wgaz | 272 SIS R0 31, 2, 501 S0l et 22 Euel B
[m=) [ e B =N = | =T T B4
=EAZE | EORIO|ZE 52 AF =5 | B0 BH K 450 5
=y 2712 S8 A7 AL BB Y I L ALt ZT
Hygs | - 5, 2, FHHE, H7H, AE, R, L2, 1271 S

5) Whitehead, T. P., et al. (2013), Levels of nicotine in dust from homes of smokeless tobacco users.
nicotine & tobacco research, 15(12), 2045-2052.

6) 01719.(2010), 3xt ZHIECIQ| W5t ZH2| &, St=etdE 7183, 36(2), 77-81.

7) Matt, G. E., Quintana, P. J. E., Hovell, M. F., Bernert, J. T., Song, S., Novianti, N., & Larson, S. (2004),
Households contaminated by environmental tobacco smoke: sources of infant exposures. Tobacco
control, 13(1), 29-37.

8) Ferrante, G., Simoni, M., Cibella, F., Ferrara, F., Liotta, G., Malizia, V.,&La Grutta, S. (2015), Third-
hand smoke exposure and health hazards in children. Monaldi archives for chest disease, 79(1),
38-43.
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gl 719 FR1e= Qg Bed] EHHE =l A
o A=A EA7HA v ottt A A
TFRo= ]It Aoz APt Bl FdAte A7t 607t ol EdtH, ofF /g0l
47%, OF&°] 28%F AFAIITH. H|1 A FAEC] W2 vl=of A e THEY} ek
<, A L& futtt 47 1178 0] AFgst o, o] S A= 3~11419] oF50]
HE0 7P RIHsHA| leg 5] of o] e Ak ofdo] S AT v 3iAk= A%t 40078
ohs A= YERHTH Y,

S0 HFACR op|Ee A2 AL Sl Jlon, HEleR et
AR HeF, AR Qjof = 20149 v|= BAFHAE A o= HESO
F7FE QI g0l WY 1A1E ol =& EE ofel ko] fle ofelo] Hlsh
ADHD ZAE0] 3u] o} wom 'V, FolAY, 53 S, w7l &< gE°]
EH @™ D).
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9) Oberg, M., Jaakkola, M. S., Woodward, A., Peruga, A., & Prss—Ust n, A. (2011), Worldwide burden
of disease from exposure to second-hand smoke. The Lancet, 377(9760), 139-146.

1 0) CDC. (2015), Secondhand Smoke: An unequal danger.

1 1) Padrn, A, etal. (2015), Exposure to secondhand smoke in the home and mental health in children:
a population—based study. Tobacco control, 25(3), 307-312.

1 2) US Department of Health and Human Services. (2014), The health consequences of smoking-50
years of progress: a report of the Surgeon General. Atlanta, GA.

13) 0189, Zallg, & 201 (2016), =L MRIo| RSt FAIAZO| 23 A . St A%, 42(3), 29-38.

14) 2712, BlElE, QXY, e H, srgM, 2L (2011), 2l L S21H, StetX QoiQIAT &0 HlHy
BH O A, R IRElsts|X|, 23(3), 287-297.

15) Weeks, S.G., Glantz, S. A., De Marco, T., Rosen, A. B., &Fleischmann, K. E. (2011), Second-hand
smoke exposure and quality of life in patients with heart failure. Archives of internal medicine,
171(21), 1887-1893.
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O{210(Children) 4QI(Adults)

&|ZEZ(Stroke)

SOIZeK(Middle ear disease) — =3 H|&(Nasal irritation)

T|2(Lung cancer)
SEEY, Wls &d A AL )

(Respiratory symptoms, impaired lung fuction) HetsUy = Coronary heart disease)

SIS E7|AZH(Lower respiratory illness) —

JorseNsET
(Sudden infant death syndrome) O A EEE AIS O
(Reproductive effects in women:low birth weight)

A2 020144 0|12 SSENSE E0M Q2. (2014).

obs I A TS A AAA A41A 27 Al @
A7 T AP Tt Rolst TAE BRlch AW %’Fﬂ_
OFSUFE o] ¥ | Aeetr o= HllE 5
7RI 017, 2o At = 7Y i FAE0] %:—;—%Zéikiol il H%ﬁ’i%ol &
E2 A 0E e Y,

oF2|71A] 32} F-910] Aol 22 0= u| A= FFol tit FAA A A7 vlEet
$2220| 2|9k, 33} F1 0 & Q&) WS QS BAE 11 YiS 253 4 k. Et
37 FA2 g A719] frafledol A= He A ook, Al ¥kl 2%t Tty
=E o= Ao 754 FF= v = At

1 6) Becklake, M. R., Ghezzo, H., & Emst, P. (2005), Childhood predictors of smoking in adolescence:
a follow—up study of Montreal schoolchildren. Canadian Medical Association Journal, 173(4), 377-
379.

17) Wang, M. P.,Ho,S. Y., Lo, W. S., &Lam, T. H. (2012), Smoking family, secondhand smoke exposure
at home, and nicotine addiction among adolescent smokers. Addictive Behaviors, 37(6), 743-746.

18) ATe BiEF, 284, &A™, (2017), 7H8 U 7H E210] YA E EAS0 )X = gk HAE LS|
L210IZA} (2014‘—4) EM A1t The Korean Academy of Family Medicine, 7(2), 213-217.

19) Sleiman, M., Gundel, L. A., Pankow, J. F., Jacob, P., Singer, B. C., & Destaillats, H. (2010),
Formation of carcinogens indoors by surface-mediated reactions of nicotine with nitrous acid,
leading to potential thirdhand smoke hazards. Proceedings of the National Academy of Sciences,
107(15), 6576-6581.
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3. foiUct ZFESH & o

ol

1}7} L) ‘%”ﬂ% —OrﬂLPE}PJ ‘3‘7} %%’4 FAFA 7&@%‘5 = AR 7P HIdst
AREEH, AR JIEFHE S5 2 ER9 e R ES 2ARITE o= A9
w3 AV ofel, AT B 9 FvI7ke] kW& ARA AFgo] K5t
0, BAERE 73 HR A4 #5502 Q3| Axto] tigt AlF| ot ok 4= Q).
A, B, %) E= w7t 5 BAXEbiomarken)E B-83k= T2
A7t Bt v]E Ad/g A eAdol o, Bl ML /RIS HiAtAtelof] Y=
et 58] AldgE e 73780l viAl= 371 4R 92 245 = ofir 2
(3 2).

H2) I ZHEA E KB

_E

Y | oM HISRHUAS AL 28 & 21F AU
%LH ﬁﬁ%ﬁ i%% Ol Af CHE AMH0] I|2= EHf 67| B2 28 (E?igxl—'?'—)

SIMHHIS AL 71 | S HIS A UAS AL 28 &
AU ZFEEH LEE | Ol TIE A0

L L R L - L B e
224 MY SO BB UM TR A0 TR | ToEESS
ZEEN cEE M oUIS e PS S

IR gues 2
T EEA g EEAI?J (MHRATSH)

2 0) Oberg, M, Jaakkola, MS, &Woodward, A.(2010), Secondhand smoke: assessingthe environmental
burden of disease at national and local levels. Geneva: World Health Organization.
2 1) BR8], AAAL 0ol MM & TS| (2013), ALSIEMIA X|2{0] T2 HAE 7RIS AR 2 7hA8ok
SIRAYB N,
2) L&, WRX (2011), R, ZH S0 == 0| MAX|H. L32 A5/, 2(2), 79-88.
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(B2) A%

= o o o 1y | EIE 72 SO SHo] HOWA CHE At HAEAZ e
A o _i}*: b om0l 24 S0l iz W2 1 2 250 | SatiEAl
CESSESS 20/ Ho| Y ARl 28 (A=K BT)
o | 2SAIHY 2012} PRI 7PY AL & Y OFSZEIMENZA}
S |auEee (5K 4Lt 7HE, o) CEEIE)

g2 2 RSP IR, o442 3.2%p Aast .
A BlEARRe] Y HEA =EES 20159 94 36.2%, 914 18.5%
A2 12.8%p, /442 14.3%p7F Hashltt. FAIH]ZARS]
o84 AU TS =282 201549 94 41.0%, 94 31.8%°]aL, 20129
o] ¢ FA+Y A3t 20140l ]l FA}F 15.4%p, o1&} 17.9%p #ASHATHLE 2).

[O3 2] 82l ZHHES &8 0| (E49] 1 %)
m =X & OiXt
100+ 1004
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80 804
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T 22 7L T HLOIA 7HSelu & 5ol HHE w2 w I A o ol 3l

o] Q& L 20164 28.4%(F3HY 28.2%, 1155 28.6%), I5HAY 29.9%
(E3H 31.0%, 155HY 28.9%) 0.2 2015\ 1} SARE =Zolth, 155y Hije
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FCTC Bk e] 109 47He $48 9987} 8, FCTCE 2719 gl 14 42
o] 7]olshe Ao® Yehton], £5] sxEHAT0l0] mEw e B5)o] S
A A FERRE Ao BARIT. B4 Fore] S ol WS ARz 27
AL AAoIE GRS = A0 el 828 X 57 72 29 H1
2220 2 0|3 Wk Fehgo] W 1.57%4 FASHe 202 HRIEQTk (G 2).

ol

2 3) Gravely et al. (2016), The association between increasing strong implementation of the WHO
FCTC and reductions in smoking prevalence over the first ten years of the Treaty. Manuscript in
preparation, University of Waterloo.
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1. gHiSV| =22 RE | 7HY RHHQl L2 HilH /IS 20| MAsk= A0|H i

H E-
=
CE0= e &2 Sltth

2. BE A2 ZIHEIORDE| HICA| HEE0|OF 5101, O[0] ALY ARIEHE BBHA
40| ZXI|010F BILH.

>
rr

2/} SE e AHH0| EH0|L.
= A S I B0 M1 SHIXZA F0d
SHO10F 5t0, (ES Yol SUE US=H SHHO| H0{0F et

—

6. ZHEECNY HES T 1HE2 25 F71=(0{0F ofH, HHiiA2| &S0 tHet ZHEZ

7. | 22 RH AMHSS 220t T H A2 FRE L1 2T 0{0F 5HH, A%
oM MZ2 BES Mg, st 2L A1 S5 2S00 7HI = 0{0F Sttt

’l. =819 XY

FAFH A2 FCTC Algxoll M 71 “d23h= Al B&olH, Bt o|FE ETt
88%= 2% T 7P = 8x0llA AAISHAL e AR B AU AU, HFLE
5G4, AFAE, AT 5ol FASAE Sl AHHEFAe =R E AR HS
AlgE St FADHL 91, 2016 A|5AF o] P H A o) mhaw -2juehs 718
A, WOl ES Y SolA 9] AR o2 SR H2] oF 65%E o Yottt .

FEyghs 19954 SRS AHY A Aoz ogAld, asAld, PCY
s 5508 BT AHe AeEligied, 2011 Ee 5d7 AlEY

f

2 4) BASX|E SHALSTNLY. (2014), FCTC 710|=2f21, M2,
2 5) World Health Organization. (2016), 2016 Global progress Report on implementation of the WHO
Framework Convention on Tobacco Control.
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26) 2% |4, 01F2. (2016), =L FA7 Ol AL 33T

AAE 2979z Adsiid. 5351 S43d9 4% 2013¥9= |4 150m”
ol Y4, 2014¥9f= HA 100m’ o4 d4E LR FAFHS AR,
20159 149 197 B H3of dHgle] e fA- Al AukA oM F<dol
TAIE O dAHA F 26359 S5 AT G R A - B F AL Qe
SEuete]l F8 FAGHS 35FE U S5 Al SUEST HE
Z83 AEA =AAE R AFE e, olof w2016 99 38 H% J—E-r”*
75 A F 2429] 1 ool AAshd, Bk, Ad, AeHolE % 2|5t
© AR5 ST AET 5 v B 201749 12€ 39 FHE O 75} “%
238 LR 5 AU A5A o] A4 R A 59] A4l 2016 54
HEE A5t Y SUF2HE 10m o|HE FAFHRE A)gste] A A] 109k
e 2 Fabole o, FZole NS S Al A AlbS 2 23 2
SOl 88.2%% AHE A, AR Al HHTA F 7H

% SAFA e B4
We EEES We o7 oA el WES o4t 9E 58 AH A9 oiv7} 23g
Solek

HHli A7) gl=ed S skl Sl ol M =a A3 2(Smoke-FreeCampus) 7+
A3 ek, v=e 1,713 et s FARHAS & FolH, o] & Q18| thaAy
Fde 9 e w7t %}i‘&}% ASE Yty . 28y fEvets
HATHL St == o] il S Ao et ¥A

ob#] nelE|x go} FAYWATF A2 M0 APE A Eahi
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2 7) NS AMSEAE T (2017), (REXZ)MSARIC 2 UFFo|= ‘Halls EX SKA ME
oH|:_|-_

2 8) Lupton JR, Townsend JL. (2015), A systematic review and meta—analysis of the acceptability and
effectiveness of university smoke—free policies. J Am Coll Health, 63(4), 238-243.

2 9) 0]Z40L. (2017), SUUMA SRS 2 S SIS, SHEAZE TN Weekly Issue, 3, 1-8.
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30) SRULSTNLHE =75 HRIMIE]. (2017), SHATRIC £« Y Fit FHO|F2EE, 43,
3 1) Matt, G .E.,etal. (2004), Households contaminated by environmental tobacco smoke: sources of
infant exposures. Tobacco control, 13(1), 29-37.
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5. ZEHQI ZIFHSH HIE Pl = AHA|
Y eEoll= QPAT =Eol7t glod, vol, 34, [ <jol TAglo] vt
TSR =R Hodhkg o= glojop i}, ehds] gl ] Rl 7 who] 1H 319
g AT = 2l o, S99, WA 59 A AL 22
HaA7]et aapAo)A] gdrhs . webA ZEARI ZHEEA HAIE AshA B 7HA
A} FF Lopd /gl i s Al dstaLat ek
HA, 3 FHAIE FAL obAIZHA] =] A7 w2 vk, sig AEe
Ao r S| AsiAe "l ALz QI HSiE E0)7] fl5f ol & AT
= & AT ME} s

TGRS T TP A3k B5G A4H 02 WA AL, ol S
Wol Basith. 2 AL Aok v W o) FA,
VAL ZYSHE ATE o & wlu|gt Aolc 33 AL

27 FA3} 2] WRAS 5 R d RS Boto] Qo] F4E 4 gow,
ini

ot
r
)
rr
ox
1o
ot
rH
R
=}
2
O

3 2) WHO. (2015), WHO report on the global tobacco epidemic 2015: raising taxes on tobacco.
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Ollol 115} E'—I'L

7h 917 2 TRy

32 ol HHli7F A4l 22k&-Ao] ARRPA = 2 3O Hof Sl= HHi 7]
LAEH E = Aot 32 A2 Pol& Third-Hand Tobacco SmokeZ
E2H, 2006 USA Todayzh= A0l “oto]Eo] Ftof| 27 gHfo] kEw il
QJtHBabies may absorb smoke residue in home)’2H= 7| AFS Aot} OJAF George
Matt.7} Z/dsAA 524 TAlo] =ob5al, 20099 Jonathan P. Winickoff S5-I
ol eh&4 o 2 FAI9HH Alxojth

37 & FE 222 S0l Byl W FHol= AT 717 S Wz, o7, £,

71T, WA 5 2% o] St o] ol glek. 245 o] g Ak Fol HAsh 3]
Zol mrh 715 Juigieha, 37 59 e BYL A7t0] Az BA|2] Ele]

=
=
FatEo] golglom, Tt &7]of o) A AR =t 32 FA F =22
1) Ballantyne, Coco. (2009), “What is third—hand smoke? Is it hazardous?.” Scientific American. 6.
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X P et A & ot AU ge] g2 F22 ARshe gRore] A%
VA= ar2sfiof gt 22 Aol ofshd FAAeE Z2 oA BEdhe ofdlol=
2 22 JHEE 7w st dHijl] vis) SRt Ao Hise Y
W2 oAeol A& oz 3A F19] A Hside Aokl Sdnh T, ARd
Hill 280l F 5 79 24T RES5iA A1 FufiSo ol ERAl 2 =
LA At

A FAY FA7NAS A s, B, AR R Mo 2 #AHEHY. 5, 34 302 &
Shhe TA E GEA o 54 249 23 v d i o Wt wEbA,
S7170e AdFFel duhd AR A

gegetole A2 A o AR 33 &
| b e deedt ety AR
oIt sHAR o8] SsE2 sEdd H =8 W S8 A9l tidt
4 ojde 0] A7IskaL Jlot. TRo], et ' g 2 Rl AR
SAEZ7| oA Axgoza, et S7do] Bashal 32 FAk AA 3ok gl
eSS

=

L. 17 =X

oln

Folo] e ABATGL AANAE sy 2A7L vl Aepold, 2
QAL HAY e et SHATE o 9A Atk Al i e WA,
ololl tgrst] $1et R A Al QA 2Afolck. Fule] Ql4jo] 334 Felol et
QA7 USHT YA, 3 33} Fo] B ATV ABIY AP} YA Lohus
Aol 3 WA WA WS olo] wet 4Rase) BHe 33 gado| Aol
93 Q14 33 SAUOR R B 5, 37 FAE Wely) A 21 A ANE
w7¥stn B H ot 912 et Aol

ru°l'

2) Lee, Wanhyung, etal. (2017), The Association between Involuntary Smoking Exposure with Urine
Cotinine Level and Blood Cadmium Level in General Non—Smoking Populations. Journal of Korean
Medical Science 32,4 : 568-575.
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2 At A=t T 194 o) Ayt ARl ' 3,000 tdo & Skgict. 20164
119 195 E 119 1697 A8 AERARE ottt U AERAE 4
ARAZIA7E ek Qe Hd S e & stltt. $idoA E-mail 2 AEFA
B35 Yot d2 HEA 7S 71Y ¥ o] FEE HEAEAA7 3
Skoict

JNEH HEFARe @717 Hlw A A et vl o R 5*1% g 4= Qlrk= Ao
U= W, ZAF AT 4 B 0] G Al 0] S 4= At & ATl M=
A =9 oS FHAAF FHSE QAT & th?L(ZOIGLq 109 7I9E
v O & o] thafjA A, A, Aol et Fdote] RANE AATskAT

AEAJAE 20164 11€ 712 A=t 1,179,868 9] sd-S A5l it sid
% WA 25,5627 0A WL EEotL, 1 F 5,60180] MY $=41E ot
ol ¥ A& H&EAE= 4571901901 S %'LXP— 3,355%0|90tt. @& 3o
izt B4 SEA 2 SEAIe] 2 wid 3552 Aottt #F 3,000
A= 5 o]-§-5to] HloEE 245k

AERANE 44 AR FAR S A 2 3 43 GE), 1473l #
62D, T 62D, AEZIAHIED), A% U 32 S 42D), Xé—%ﬂ
(452%), AH]-QIFeHs E4 (TR 2 E B 33T = o] Fo I 1).

BAEAL FAR} ool wE 7t ALF]-QIEtd B4 7t FEE SHHIES
Aol 5 utetst7] f15to] 7ho| A o] H|AE S o]-85H3i et 5 A1 A -2l (p-value)>
0.055 7|&90 =2 519t}

_4

r&
ok FSE
o
7

=
10
Y

22

42 =28
— _I:}'XI. =3 0;'_!?_
= 7t U EO' o SR
W =S A
=7t U IFEXF i o5
ASAU 5

- 22| £010| 0jol2] 742 9 03
- U= i0f SHIZ0] Ofolet Alole] 24 931 ol
g OA - 0 GEE w25 00| 48R 1 2293 ofe
622 CIRP} 0f0]2} 20| 2/ [ E21 A| 0[] gl
- SEAPF YOI 51 Al Ofoje]
~ otol7} &0l S T 891 Al Ofoje] et
- HA-X|5HE 0|2 A] 232 BiE
- B2 X3t 0I2 Al 23 4
] - S| 0} A Y Y
2azt (R SEF ! =
EHEOY a0 0 3 o
- SUAI 018 A| 232 YIS
- SHAJ 01 Al 23421 O
KZolA(1R8) |- 39 UL 018S SIst 371 K ol
- %z
N USHEA - XL 20
@se - X U 201K} 22
- SRl HHUME OEt EaHY 45
- 2E AU BBEL F2EH Alate] B2 0| et o7
FHOI OBt o - DE AU S2x4 02 Mol SO Al BRK0f et oA
428 17 U SerEHAE ER A0 thet of
- SR} L SOV Al B0 Chst ofz
- 4 Ry
-
. ~ L}o|
0 St E
! -z ofaE

-t ¥ AS
- 7154 Of0[9} 743 Of
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B 2) A&

| 2E | MM | HEARO) | A% | pvalue | ©
771 & : 3
1) ¢ O{50f| CI2 AL3]- 2175t EM OpIE 1,948 (64.9) | 1472 (65.2) | 476 (64.2)
IR - ChA|CH Zee 484(16.1) | 358(15.9) | 126(17.0)
A F(n=3,000) AR} HI &2 24.7%°1 Atk FA 5 FAA HI&-2 41.5%, 91 5 CHE- 7t e 238 (7.9) 183 (8.1) 55 (7.4) 0.892
FAA B2 7.2%C1 30Tt FAAF] Bl &2 FRHB85.8%: p(0.001), AE & 40~49A] CHE e 316 (10.5) | 235(10.4) 81(10.9)
(31.7%, p<0.00DY o =3t FAAY Hl&2 distn £9(59.3%, p=0.035) 7[EQIAE J|=ALS) 14.(0.5) 10(0.4) 4(0.5)
SFHA L, oto|FAFBIA] EALHS7.7%, p=0.031), ol 221 9 2 FART glS 2 A (2te/)
EUTH55.5%, p0.001). A Hl&2 A T A4 FAB A AFEA Y of (201 301 (10.0) 39 (10.6) 62 (8.4)
EUTHG6%, p<0.001). SHARE A Ao, FARFH, ¥ &5, A4 &F ofi= 201-400 1,018(33.9) | 761(33.7) | 257(34.6)
S AR vl Bo] QISITHER 2). 401-600 988(32.9) | 738(32.7) | 250(33.7) 0.172
H 2) £91 050 D12 ARSI 781 E4 601-800 413(13.8) | 320(14.2) | 93(12.5)
_ e >800 280 (920&} : 72:021 (j.g) 80 (10.8)
izt 153G | 897307 | 67Es8) | v 1.169(39.0) | 8%5(37.9) | 3144429 0031 y
%t 1466 (48.9) | 1361 (60.3) | 105(14.2) ot 1,831(61.0) | 1403 (62.1) | 428(57.7) -
%42 (M) ol 291 9| [}z BUK 92 -
19~29 643 (21.4) | 520(23.0) | 123(16.6) s 1511 (50.4) | 1,181(52.3) | 330 (44.5) 0001
. 721240 | 523(@32) | 198267 (0.001 A 1,489 (49.6) | 1,077 (47.7) | 412 (55.5)
40~49 840 (28.0) | 605(26.8) | 235(31.7) XA A9 0]
=50 796265 | 610Q7.0) | 186(25.1) g 2630(87.7) | 1,975(87.5) | 655 (88.3)
T og 370 (12.3) | 283(12.5) 87 (11.7) 0o —
Oysta =9 0|3t 1,050 (35.0) | 818(36.2) | 232(31.3) o .
CH8tn & 1,702 (56.7) | 1,262 (55.9) | 440 (59.3) 0.035 = i
P 215 83) 7809 060 SRS ] 549 (18.3) | 500 (22.1) 49 (6.6) o>
7= K| SHM 265 (8.8) 214.(9.5) 51 (6.9) =
Yy 616205 | 460(204) | 156(21.0) MEX| SR ALRE | 1,730(57.7) | 1,240 (54.9) | 490 (66.0) (0.001
Zoip| 791(26.4) | 582(25.8) | 209(28.2) . B0 - AH| A 308(103) | 208(9.2) 100 (13.5)
A 1,365 (45.5) | 1,036 (45.9) | 329 (44.3) Sk AR 148 (4.9) 96 (4.3) 52 (7.0)
5o 228 (7.6) 180 (8.0) 48 (6.5)
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‘o 82.3%, ‘oFHL’ 17.7%°] Atk o ghal -SET HE-2 B ARK84.5%)7 FAAt
(76.5%) Xt} o E=ATHp<0.001) (3£ 5). ro

2) HU 3ATE
(B 5Y ZIZH(EtD)Q] RE ALY 2N K& (2X!-=H H|Q|, n=2,451)

7D 717 L 2H7E|
SEAe] F ool w2 H W FATFAS Vb glek 2R B A 3 78.2%, _ HIZ QIR (%)
‘gﬁ —6]‘8' 218% ]Mq ‘%ﬁ 'EIL(E H] H]:g‘ X]'(Sl 9(y)7]' CHX]'(67O%)EE} 2 016 82 3) 1 486 (84 5) 530 (76 5)
o o {0.001
5 &=91tH(p<0.001) (3 3). opLe 435 (17.7) 272 (15.5) 163 (23.5)
B 3) 717 L 221172 (n=3,000)
HIZOIRE (%) | ESIXF (%) 271402 Serto] Folojro] w2 HAH(stw)o] Auo|A HAR}F SRS e
QI_|-II_-| Ell.g 2‘346 (782) 1‘849 (8'] 9) 497 (670) LHS)J\]:I— ﬁX‘" e} Oﬂ 328%7 O‘I-]"l-2 672%01 giq— ‘()1],1‘{"_—_17_ 8 61__}_- H]%’\%‘ H‘l"g‘clﬂxl-
{0.001 0 5 0, s
201 512 654 (21.8) 409 (18.1) 245 (33.0) (33.2%)7F SAAH31.9%) Bt} B =4 THp<0.001) (3L 6).
(X 6) ZIZ(stw)o| MLUoIM ECXt Q2 (RX-FEH[Q|, n=2,451)
805 (32.8) 584 (33.2) 221 (31.9)
ol = 0.528 b
ofL| 2 1,646 (67.2) 1,174 (66.8) 472 (68.1) E
1

L_

fo &

uRte] Flofo] 2 457 o FAFAL Uehiich. A4 % 94 3
H18’ 82.4%, ‘otolol 92 W BT 12.1%, B & 5.6%0I Rk WA B &

H| & AZHB8.3%)7F S ARH64.7%)E.ch B 34 THp<0.001) (GE 4).
(B 4) X152t W 373 (XISAH s AH M9, n=2,630) 3) £%11} 0}0]2] Z4Ztof| CHSH SIZHA Q1A
AT 2 2,167 (82.4) | 1,743(88.3) | 424 (64.7) 7h) 2xtE Q742 [ol ol gt Q14
ofolet g u 2 317 (12.1) 150 (7.6) 167 (25.5) €0.001 -
—— 14666 | 8242 5408) SetAe] Felojro] e Rue] Foio s W ZHEAo] ofole] A7l 43 o
7S5 YEr U X*Xﬂ I 98.7%, 1HA & 0.9%, ‘HEZT 0.4%
oltt ‘IHTFH| L2 H|ZFARK98.8%)7F TARK98.4%)E Tt T EhTHp<0.001)
Ch) =% L N 3 S} g (I 7).

SEAY] o ol e A (E )Y e AU 5 RS UER eIt A 5
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(B7) 529 0=

QI ZFdE el oo 2

2ol tist

2lay

214 (n=3,000)

JECE 2,960 (98.7) 2,230 (98.8) 730 (98.4)
JHEX| Okt 27 (0.9) 17 (0.8) 10 (1.3)
D270t 13(0.4) 11 (0.5) 2(0.3)

0.001

SEARS] F Aol w2 A Ui

UERH IS A4 5 21ZH 95.8%,

Z0| oto|et Hele] AZ

Aol E-do] ofo]ok 2le] Aol £3) ol -2

‘IR Ak 2.1%, =2AT 2.1%0| %
‘1P H|L-L Bl ZARK97.3%)7F FARK91.2%)E T} B =THp<0.001) ( 8).

2,1

il 0= (n=3,000)

Jg 2,874 (95.8) 97 (97.3) 677 (91.2)
JZER| 4t 64 (2.1) 31(1.4) 33 (4.4)
D 62 (2.1) 30(1.3) 32(4.3)

0.001

SE719] lof o] T2 ofR] FelgH o] &5 ofol 7}
Jehigle. 4 &

Bk

(2 9) ofx|

I 92.2%,

gt dof| 25 ofo|7h Y

R ) A7) ool

‘™8R] Bk 4.2%, ‘L2ATY 3.6%0] Tk
AZH94.1%)7F T-AAH86.3%)E tF B =AUTHp<0.001) (£ 9).

UZo F540{% (n=3,000)

HA (%) | HIESI (%)

64

Jzict 2,765 (92.2) 2,125 (94.1) 0(86.3)
JEX| gt 127 (4.2) 69 (3.1) 58 (7.8)
QA 108 (3.6) 64 (2.8) 44 (5.9)

0.001
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Ct) 2Xt, 3x} S0} 00| S 2| Zekate| 2HA[0fl CHEt 14|

FAxetolol7t o] UG M, AER F A ofel 5]
B NEAA EA Bt

SHA}O] F o] Ho u2
A8 o R Yehglth AAHoR 7 Aghd v gL
o £ 9ThGE 10)

E 10) SAXIL 010[7} Z0| AS W(Y, XtSX) &

o Al OL0|S2| ety of

[=]
=}
p—value

M4 2,045 (90.6) 622 (83.8) 0.001
SEHOH 1,581 (70.0) 440 (59.3) 0.001
H| 2t 541 (24.0) 143 (19.3) 0.001
27| 1,935 (85.7) 577 (77.8) 0.001
HH 2,071 (91.7) 620 (83.6) 0.001
HES 973 (43.1) 228(30.7) 0.001
e 631 (27.9) 160 (21.6) 0.001
HEME 1,923 (85.2) 581 (78.3) 0.001
k=Y 991 (43.9) 279 (37.6) 0.001

SHEAR FojRo] mE FAAE AHelA F Al ofel9] g ol RS e
Wttt A4 0 g 7 dehd wg-2 W vl F AR FAA Bk o 90 (F 11).

E 11) ST TN S Al 0t0]2] HE o]

HA| 1,753 (77.6) 417 (56.2) (0.001
RS 1,062 (47.0) 252 (34.0) (0.001
H| gt 413 (18.3) 103 (13.9) {0.001
227 1,678 (74.3) 393 (563.0) {0.001
HE 1,751 (77.5) 421 (56.7) (0.001
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E1D) AL e IS AA] S 9 4.2%, 7HE 48.8%, A 47.0%C1 T A HlES

_ HIZ IR (%) E9% (%) H1Z ARH55.0%)7F- G ARH22.8%) 2.0} B E3HEH(p0.001) (& 13) :
o5 719 (31.8) 138 (18.6) (0.001 -
EEN 532 (23.6) 107 (14.4) (0.001 (2 13) HA-XISH L AR SIS 2zt 2342 (n=3,000)
HE MY 1,583 (70.1) 387 (52.2) (0.001 _ HIZOIRH (%) | E0IXt (%)
F20| 782 (34.6) 175 (23.6) <0.001 ol 127 (4.2) 50 (2.2) 77 (10.4)
) . ) ) e 1463(488) = 967(42.8) | 496 (66.9) (0.001
S o] § 101 50| T2 o] g o] 05 olol H 48 e v ofo] o] Aghel RS
Uehfoich AAMoR 7t AgE vee wE vgdAp} S Bt o B9 " 10W0 | 168D | 1098
(3 12).
SEAS] FofFo] wE WA A5 W F AR HE A = QIS 3 A E
H12) Of%| A3 0l 25 Ot0|7+ e 1 0t0lo] 2 0% YERfieh A4 § =t 39.2%, ‘R 59.7%, 7IEF 1.1%°|30t ‘gt
BEEEEEER 882 W] ARH65.0%)71 S ARHA2.0%) 5 T B EHTH(p<0.001) GE 14).
A 1,915 (84.9) 520 (70.1) (0.001
ol 1,194 (52.9) 302 (40.7) (0.001 H 14) HA-XI5F L) B ARZH| HHEME Q15 B TR (1=2,873)
Hjat 525 (23.3) 122 (16.4) (0.001 HISHRH (%) | SA% (%) .
xo717] 1743 (77.2) 481 (64.9) (0.001 Bl 1,127 (39.2) | 742(33.6) 385 (57.9) -
12 1 819 (80.6) 506 (68.2) (0.001 mstct 1714(69.7) | 1435(65.0) 279 (42.0) (0.001 k
SRS 812 (36.0) 176 (23.7) (0.001 7|t 32.(1.1) 31 (1.4) 1(0.2)
& 632 (28.0) 135(18.2) (0.001
HE Mo 1,659 (73.5) 444 (59.8) (0.001 Lp) EnA|
220) 851 (37.7) 215 (29.0) (0.001
SEAY AR wE =AW gz At 23 H=E YRt -
A F U 152% THE 60.2% AT 24.6%019T AFHEL HIFAR} o
4) 3z} SR QIst S L (27.4%)7t FA2K16.0%)Ec} B &4THp<0.001) GE 15). g

7h) HA, XI5HE

SEARS] FRlof o] whE w2 Aok W 9 Aol gl AR Qe 2 HleE

30 31



I 15) EHA| LY SHIHALR QI8 2312t HIE (n=3,000)

SEAY] Fo ol w2 ukAl A ) SR 1t B thHE UERH AT
A ZF =tk 51.6%, ‘T9et 38.5%, 71EF 9.9%C]31tt. ‘HItc v]&-2 v|&-AAt
(41.7%)7F T-ARH29.4%)E.t} B =UTHp<0.001) (I 18).

AS 457 (15.2) 297 (13.2) 160 (21.6)
7+ 1,805 (60.2) 1,342 (59.4) 463 (62.4) 0.001
A 738 (24.6) 619 (27.4) 119 (16.0)

SEA FAofFol wE A W FuidAz <lt
AR 5 et 73.0%, ‘W 20.8%, A 6.2%C| ATt TR &

(21.5%)7F SARH18.6%)H.th B =%THp<0.001) (I 16).

OH]

=3 AE HERHAH.

A=}

(2 18) AL LY

SHHAE 15t Sl

L% (n=1,902)

I 16) EHA| L SHIHME Q15 232 X (n=2,543)

982 (51.6) 656 (46.9) 326 (64.8)
mjgtct 732 (38.5) 584 (41.7) 148 (29.4) 0.001
7|Ef 188 (9.9) 159 (11.4) 29 (5.8)
5) SUEHM 27

7h) AL @ 2 £A0|RS Y3t £THHIR KAt

F=r 1,857 (73.0) 1,407 (71.7) 450 (77.3)
gt 529 (20.8) 421 (21.5) 108 (18.6) 0.012
PAES 157 (6.2) 133(6.8) 24 (4.7)

C) &HEAA

S0 FoiHol mHE SubA A i SR Qe Bag BES Lrehyole

A & e

" 36.6%, 7HE 46.0%, AAF 17.4%C10 A H1E

(18.0%)7F SAAH15.5%)E 0t B =%THp<0.001) (I 17).

H17) S4AIY L Sz 18t 30

2 21 (n=3,000)

_ HIZORH (%) | SOXt (%)
o= 1,098 (36.6) 859 (38.0) 9(32.2)
2 1,381 (46.0) 993 (44.0) 388 (52.3)
PNES 521 (17.4) 406 (18.0) 115 (15.5)

0.000

o uEaR

p—value
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SHEA] FofFI
SHF Al o] Al) AEJARE HERA I AA 5 0
2RATEAY 17.7% 3RHATEAL 7.9%, SR
23} 0.8%°] At thA|1 4 0 = B F AR S AR FE T AU & 5

2 4 o 39

F7H1-8 21 &9 o] B #=3tH(p<0.001) (3 19).

(E 19) MLff 2+

3¢ 44 038 93t

S20188
O

o 27.0%,
A" 5.6%, ‘1

F7H|2 X|22]A} (n=3,000)

917 #7hl810%He 712 2)
TRRA7EA] 39.3%,
10RFA7HA" 1.7%, “10%9H
420188 A%

811 (27.0) 539 (23.9) 272 (36.7)
127X 1,178 (39.3) 894 (39.6) 284 (38.3)
227N 532 (17.7) 425(18.8) 107 (14.4)
Klls=VIoN 238(7.9) 208 (9.2) 30(4.0)
BRFATIX| 167 (5.6) 135 (6.0) 32(4.3)
102HRTEX] 50 (1.7) 37(1.6) 13(1.8)
1023z 24.(0.8) 20(0.9) 4(0.5)

0.001
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H 22) 7t Wi 3983 271 (n=3,000)

SEAE] FHojRo| E nE Ay TZA0] FAFH AlY HaAd] of
[FES YR AA F 9 92.6%, ‘oFH Q. 7.4%0] 1}, ‘o 2kl -SHet H]&
H|ZAZH97.1%)7F &4 AK79.0%)E cF B =3tH(p<0.001) (I 20).

rlo oL

(E 20) 2E AU I3HAQ FHYM 27k (n=3,000)

2,535 (84.5)

2,028 (89.8)

507 (68.3)

ofL| 2

465 (15.5)

230(10.2)

235 (31.7)

<0.001

ar) XrSxt L 2

A0 tiet 2+

58

2,778 (92.6) 2,192 (97.1) 6 (79.0)
0.001
ot 222 (7.4) 66 (2.9) 156 (21.0)
Ch) 2E AL S3EA QI Aol A st 27

SHAFO] Fdof ol w2 AR W FA7g 0] tit 7S YEFR I AA F
‘o] 82.8%, ‘©FJQ’ 17.2%0]itt. ‘o gar -SE3 H]-&-2 v SARK89.9%)7t S ARt
(61.3%)Et} 5 =4Hp<0.001) (3 23).

H 23) XSt W 398 27 (n=3,000)

SEHAY SR o2 BE AY 34 AT A FAHHY Aol gt
QIS YR AA F o 84.3%, ©°FHQ 15.7%°]Act. ‘o g1 Sgst
H]&-2 H]ZARH92.2%)7F FARHG0.1%)E B =4tHp<0.001) (3 21).

(E21) B AU 3382 A2 Mo SHFEH 27 (n=3,000)

2,529 (84.3) | 2,083 (92.2) 6 (60.1)
0.001

Ot 471 (15.7) 175 (7.8) 296 (39.9)

2t) 7=t W S A0 et 21
SEARY] FRloRo] wE Ve W S8 Ao Hiet 84=E YERHIT

RA| Z o 84.5%, ‘0P Q" 15.5%0] k. ‘o gk S a5t v -2 H| T ARK-9.8%) 7t
SAAH68.3%)E ) B =4 TH(p<0.001) (3 22).
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O XNAt:Hang, B. &

O HI= : Early exposure to thirdhand cigarette smoke affects body mass and the development of
immunity in mice. Scientifiz Report. 7,41915;(2017).

O O| 04-715 3XH 20| 1x} & 2xt SANUF A0 SH=2E = Ul

C10| 240 O == = FLAIZIQ1 HisHOf| Cholf 2ot 1A} SfRC]

@) Cﬂ—TLEI'T:'r Zu, 3xF 02| =E0] MA| U X HAMA ol S % |Xl= 2HF 53] L1440t 3X &
=0 g SHIE 214 70| HRoIH 0|5 HHiEC =2 AL EX2| Holo)| Cieh 2Ot ZEXQl AHE
2ZI517| 93t 2742 AT 4 ULk

= Ml 27 ZUE HIPC =2 3}

1. ME

HHio] 1ol thet BehA AL} Q1A o] Wus A A, Zefolli= 32} EA(Third-
hand smoke, |5t THS)o| A= A7 98 82102 F4sI3eh 32k AL
AUl o] R 9 gl A7I=, A3 Fo] £ o]Fof 7kA FHE
THA] HIEEAY Q4 #HO] E E80] AFfohs 2s gtV 2 A7
o5t 32} FA-2 FEH) ZRal d Y o] oAt §E-g-sto] A E = I
i Eo|YE &AM (tobacco-specific nitrosamines) 2Jof] &3} W3-8 7
= Ao A B JRE 22 AlRE sekEEE TEo] xSk

o] ofj 7tA FE = A E == 33 F0] &) 52 Sl HAaH =

= = e
42 533 (semivolatile) = H| 33 (non-volatile) 32F S AJE-2 & Fof| A

1) Matt, G. E. et al. (2011), Thirdhand tobacco smoke: emerging evidence and arguments for a
multidisciplinary research agenda. Environmental health perspectives, 119, 1218-1226.

2) Hang, B. et al. (2017), Early exposure to thirdhand cigarette smoke affects body mass and the
development of immunity in mice. Sci. Rep., 7, 41915 doi: 10.1038/srep41915.
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7 BAR :é;«aﬂ)o S5 A A 99_47} 5] PEjo] 2 o] e

Aol w=H 32} Fo|
= A4 24 Y 24 B5E XS goktt $F79 54 EEE xgeta
RowH, E/4dof thet Aol AEEA| 2 AT TSI = A0 E UER =],
ol= 32t Fdo] AF &4 F 1 9T fARE 544 E4S Sk 9loH
shetd BistE QIR A 22 ST T TRokL 912 & Atk A2 AART Y

o9 Aol A, 32t FAY] FA A A% HEiE Kol thad] AY A=Y
A= 33 F10 ZEEHQZF U= 174 1o gt Beh4] o|sfE = 5h] fisto] Kot
A1 w7 &S Est7] 913t eglo] stk AS ARt WA, Hang et
al2 Q17to] 32+ &4 ] LZ =W QI7E Al22A DNAOY 2|84 Q1 £/44-& Wh=th= A<
2= JFoI3lem™ Y, Bahl et al 2 F2F U7 A A | A 32} FAY Al Z2=/3= el
StIt > Martins-Green et al. & &4 S0l 3%} FA0| T2 44| A7) &4

O

= Woke] AE 25U B0 Xu et a2 1> WS =50 3
A R Aﬂyﬂloﬂ SR AIKITAL ASHE Zefidtehs A sttt
T, ofd obs-2 53] &Y, AF, HEASC AT 33 FANY leEof FoFRt

Ao = A )2, Ramirez et al. 2 7P W U ® Y HHjEo|UEZA]
B4 A3 1~6A] oFs9 & Y80l S7FeR= AL WA v QI 9 o] T2 A5
AT AFE 32} &<do] AlAjole} obs-9] Ao 22 4= Atk AL & 5= UAT

3) Hang, B. et al. (2017), Early exposure to thirdhand cigarette smoke affects body mass and the
development of immunity in mice. Sci. Rep., 7, 41915; doi: 10.1038/srep41915.

4) Hang, B. et al. (2013), Thirdhand smoke causes DNA damage in human cells. Mutagenesis, 28,
381391.

5) Bahl, V. et al. (2016), Cytotoxicity of thirdhand smoke and identification of acrolein as a volatile
thirdhand smoke chemical that inhibits cell proliferation. Toxicological sciences: an official journal of
the Society of Toxicology, 150, 234-246.

6) Martins-Green, M. et al. (2014), Cigarette smoke toxins deposited on surfaces: implications for
human health. PloS one, 9, e86391.

7) Xu, B. etal. (2015), Metabolomics reveals metabolic changes in male reproductive cells exposed to
thirdhand smoke. Scientific reports, 5,15512.

8) Ramirez, N. etal. (2014), Exposure to nitrosamines in thirdhand tobacco smoke increases cancer risk
in non—smokers. Environment international, 71, 139147.
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A 0.2 of w3k JeFE mX| = Ao] eI A ¥ElA w7t gick. o]o] & AT
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550 AL 71 EAIZT. EHll /1719 i 2 i 28| 1] 27 A4 2] Hof| A
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Ao £ H52 37 FA0 =2d A2 AET 7|2 AFFE olFoidl 29
A7t 37k FA k0] FRH olFde 72 AFRT Ue FE=E olEot At
32 9 e AEAES 159 o ¥4 S-2jeh A wA7} o] RojF o,
ol A& ] et ol 471019 =S ol 34 F E B EEE B, AF,
5 F57E7Rs st A 7122 AR F 0 85g(5x Sar 271)9] 32k FA =2H
A AE 2710] oH, o7]ofl= A AE 1 1989 20¢g/g2] Ui Eo] -5 AH

1
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7} @%@Oﬁ}t 7Hg stoll, 199 S5

n}7] Qof thAF A2 QI8 UHE x2S ol sl
ZZolth, RFEL 7|E 50 9= Ao
}3., 4,8, 12, 1753}o] 24311t

CERERRE RS &
50pg/kgO 2 STt ol=
Bahl et al. 99] =g} SAF
HEg At F52 AlS
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EDTA 5B 2 HAEE A (retro-orbital bleeding)s}3t}t. €+ £X&= A5
77247191 HemaVet950FSE AREsto] #4151 o e 1754}
BAIZE, TA|2E, TEHA X U TAA 2] M| 2 FH A F 2] (rat anti mouse CD3-PE;
rat anti mouse CC45R/B220PerCP; rat anti mouse CD8a antibody APC; rat
anti mouse CD4 antibody Alexa 488)5 53l &G HEA A ZEFEAH(FACS L2
EA51 . @ | Al v]&-2 BD FACS Calibur® &735191, dlo|H+= FlowJo
AL E o] E ARE-Sho] EAI5HIH

=

ot SA =4

A, @N 9 g IO T Af| 32 1] o] 2ol =
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9) Bahl, V., Jacob, P.1I1., Havel, C., Schick, S. F. &Talbot, P. (2014), Thirdhand cigarette smoke: Factors
affecting exposure and remediation. PLoS ONE 9(10), 108258.
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3. g+t 24

A% 3FA A7) F9l B 32 el 2 A2 ASol d2Z
I8l @A WA S UL, ol FAY o BFolAA S5 YT
(p€0.01). 134, 32 Fof|9 =Ee FolL Hxad FEL2 PR olF
sto] AZ|AZ] o] & AT A F9] AlFol FAH S716te] 5FAel= 223
FARE 29 AlFE Holom, 125 9 17540 = A4 Algol ZEotgitt. Solgt
2 5574 ’8%‘1_4 dz2 AlS 2 A7t Ao m 2 A Yebd=d, 943
A9l Aol Aotz AlF A7k |IlE W o He Aol
ool vl sf —r7ﬂ7}ﬁi Whe Aoz Yt D).
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(23 1] A7) L =71 Eo17] F T 3%t 29 & HE AHAT

A Birth
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Lt 3xt SS02| =2 2ot Y L MEZ 5= XI0|

32 &) eEo] @ Y| Al =of v]R|= FT
(Complete Blood Count)& —.—00‘31-04 207) =0 o

A SPAAT. A
1754000 2748 23k, 44719 33 Sl =BH U 7 B¢ Gt oy B
- i
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& 1. FNET 57 271 447190 33 F0ll =g e 944 7 2FlH=
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glo] Uehd = Qlth= & AlAShe 2ol tH (1 2).

[T 2] 1147] 3%t ¢ & o0 ME T+ A5 Ha} (B: HY, C: 0lY)
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p=0.60
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— - °
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Bl P4 AT AT o | 22 5] WebrholshA) ghe Aoz ekt
golo] AFTRBOIIE JFL vl 1 e Aoz ehiet ZLEM e
|

‘Ri?j‘a*éﬁﬁroq - oﬂﬂ}EﬂﬂE, Bdzes, 4
AEEEES W] 2451 PREAREAS Fos 7 USItHiED). 27]
- 1 50 AL ool BFARG AT HBAE

b}

47

A
HO
N
~
k=l




EEZFo] FO5HA |

LEo] 2L A

wUo oz

Ao

oX,
Aﬁ
32

A gle] 34 A9 e FFS =+

(2 1) 147] 3% &4

Cellular component

= 0f50) T2 oY

SHE 2). weA, 4

N1
NP

=T

ATkAL

M 719 x}0|

4% 5 9k

Ao 37 EAoN ]
YA A £ A9 1% 4] A

Control THS
WBC number (K/uL) 7.96(1.86)" 8.84(2.02) 7.9001.70) | 8.21(2.24) 0.96
NE number (K/uL) 0.80(0.50) 0.95(0.46) 0.19 0.53(0.36) | 0.84(0.46) | 0.005
LY number (K/uL) 6.55(1.91) 7.09(1.66) 0.59 6.74(1.44) | 6.77(1.68) 0.63
MO number (K/uL) 0.56(0.23) 0.65(0.32) 0.38 057(022) | 0.46(0.20) 0.14
EO number (K/uL) 0.0390.076) | 0.110.11) | 0016 | 0.039(0.076) | 0.100.13) | 0.023
BA number (K/uL) 0.0130.029) | 0.041(0.043) | 0011 | 0.014(0.023) | 0.033(0.047) | 0.51
NE percent (%) 1090779 | 10.81(6.10) | 052 6.66(3.90) | 10.03(3.31) | 0.006
LY percent (%) 81.28(10.51) | 80.40(6.90) | 0.2 | 8555(4.85) | 82.98(4.66) | 0.092
MO percent (%) 7.21(3.10) 7.17(3.15) 0.99 7.18(2.45) | 546(1.33) | 0.056
EO percent (%) 0.45(0.81) 117013) | 0037 | 0.43(0.77) 121031 | 0016
BA percent (%) 0.16(0.32) 0.45(0.45) | 0.007 0.16(0.25) | 0.38(0.50) 0.26
Red blood cell (M/uL) 8.61(0.41) 8.05(1.05) | 0054 | 859(0.32) | 8.41(0.61) 0.53
Hemoglobin (g/dL) 11.4201.14) | 1078(1.53) | 023 | 11.38(1.16) | 11.020.93) | 043
Hematocrit (%) 30.6202.58) | 34.52(4.27) | <0.001 | 40.13(2.68) | 36.18(2.24) | (0.001
Mean cell volume (fL) 46.31(2.40) | 42.96(1.90) | (0.001 | 46.71(2.72) | 43.08(1.76) | <(0.001
Mean cell hemoglobin (pg) 13.35(1.35) 13.40(0.85) 0.90 13.24(1.18) 13.15(1.17) 0.48
Z)iiggﬁ!g‘:{:“@%g“ 28.96(3.60) | 31.23(2.03) | 0039 | 2850@3.76) | 30.492.34) | 0.07
?,Z)d cell distribution width |17 001 g5) | 17.01(060) | 0009 | 1874163 | 16.88(059) | (0.001
Platelet count (K/uL) 843.65(252.80) | 673.69(223.56) | 0.001 | 819.55(107.94) | 710.66(171.47)| 0.020
Mean platelet volume (fL) | 4.64(0.20) 482027) | 0018 | 4700.15) | 4.86(0.24) | 0.027

$: pZt2 Mann-Whitney |24 HAHOZ X561,

# HR(BZWR),

WBC: ¥&T; NE: SEAUET,; LY: YT7; MO: ST, FO:

L: x1000/u L.
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% T suppress/ T cells 27.28(7.12) | 30.16 (5.02) 0.046 37.15(3.59) | 36.42 (3.63) 0.18

# pat2 Mann-Whitney 2802 =4, *H(EEHR})

50

[T 4] 2147] & 8217]2 3xt 02 50| BHIES S+4- XIAASHME HI20) D)X= &
70 70 : 50 @50
60 - + 60 + E] 2
K] 40 40
» ® & % X .
3 50 4 ? ] 50 * % z . z
@ 40 . @ 40 1 5 30 3 30 .
B30 . 230 T 20 @ g
= 204 ¥ 20 s i E +
5 10 10
10 - 10 2 =
04 p=0.023 0 p<0.001 0 p=0.001 0 p=0.016
Control THS Control THS Control  THS Control THS
Neonatal exposure Adult exposure Neonatal exposure Adult exposure

4, =9 L A=

7V W fob5e) AE W B 9t o 5] ALY S neista fotol
32 Fotolo] WA 915l 53] Hoke % dol gk 2L & % Utk IS 5
0}501 37 Fol 2 E oA o AR B HY WAzRE ek

=12 4218t WA o ol FUsHA I, 7Hslo|ut 7 Eole] R EEE
o 442 0.2 hto] o] 2ol 7RsAo] k. 3% AL £ Y E AT FH ol
24o] H7|% shd, AFARA Y Aot thy Aol F2t F
7%l Aljote] 2 W) Tefd, Slo]SEATE, NNALS 22 33 F4 %7}
deht 279 Felo] A3 Aol 4 glov] BAT I Aol 2AH FIHE
37 A 918 EAIHE Ho] el Bk Yk

ol
=

i

Aot 53] 32k FAde AAA HAdol Fofeitte d2 4% A= 53l
LHAAT A2 2= ofu et FE5H FF= vIAl= Aol tishA = g&otA wreal
HE7} 7494 QAT olZfet oA o] Aol 7 2 kxd WE 5 M F5T
RS2 A leg 2 IR 2200|1A 3AF SRR [Ijt A5 HolkE At =

B
lo

10) Northrup, T. F. et al. (2015), Thirdhand smoke contamination in hospital settings: assessing
exposure risk for vulnerable paediatric patients. Tobacco control.
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(E 2) & ormoflM 2Xt £ &0t & QoM 3%t EXH & (n=61,810)

0 76.8 82.9 - 83.1 - 44.8 -
1~4 12.4 13.5 - 12.3 - 39.2 -
5~7 10.8 3.6 - 4.6 - 16.1 -

CEEHERVE | 232 17.1 33.2 16.9 36.2 55.3 63.3

s o1, 49, 1) Ot BRI 201 198

(2 3) HIZH 717 ehdel & oM 2%t S B} 3%t 2 &

T etofiM 3% E e E

2E 714(%) £49 7174(%) HIEH 74(%)

(n=61,810) (n=22,588) (n=33,344)
pIEY: I oS 4.6 17.3 16
OR2ZZH | g 41.2 48.8 17.0
s 7.2 23.3 3.2

et JEe=RH
P} 48.4 48.4 33.8
s 10.7 27.8 1.8

0|RCZRH
As 47.0 71.9 16.7
els 5.7 17.6 1.3

st

As 25.9 47.8 6.3

s 1, 1, 310 Oft 1BADE 201 198
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H1521 M (n=50,762)2] 73-F-, 18.8%71 7152 = 71 E, 15.0%7} o2 0. 278 F <t

oA 22 o, 13.4%7F & QoA 3%}
S eEFJTHIE 4). Crude ZAA
A9 eZof gt 587 AT e] TA 7 5

Efl, 53.1%7F A HrollA] 24}

g 99 ZgolM e HolA 24+ F3} 33+

SAHCE ot A0 = eI

AR e 59 2 20w ATARI 29, St ZUANE BARE A9, 75

TYT oo oFt J QoA 9] 23F FAT} 557] AR vRTHAR

RelR

ANE HHTHAORS(95% CI)=1.13(1.05~1.21), 1.23(1.14~1.32)]. & <ol <]
32t FAT ©57] Aol WA JA| FolsH YEbd . ol B9Ete A &
H AL 1.22(1.12~1.34), 1~49L 1.19(1.07~1.32), 5~7¥2 1.29(1.11~1.50)]
AORs(95% CDE E A H(p for trend <0.001).

TS, (F 4)olM=

S}t 4= Qltt. crude®t adjusted 2@ HF
HA] 92 5ol HsA SE7] F4

ojA}9] QQlof &% 79 AORs g

<0.001).

(2 4) HISH Py 21, 3%t &

& oM 7HE0M 22Xt S

A =0 5t 357] 349 adjusted ORs

- SE7
T ) il
oo

9 % 8910 Hhse} uFARe] 557] Wakat BAS 4o
o B B 9910 nE B4E A8 vE

S,

| st o =2 Q=H] S Bt F 714
1.12(1.03~1.22), 3714 2219 =& ¥ 3¢
1.40(1.26~1.56), 4714 891 % =& ¥ 3¢ 1.99(1.74~2.28)FHp for trend

Crude OR
(95% CI)

Adjusted OR®
(95% CI)

% (n=50,762)

p for
trend
004

0 81.2 11.0 1 1
1~4 10.1 13.7 | 1.21(1.11~1.32)*** | 1.09(1.00~1.19)*
5~7 8.7 14.8 | 1.39(1.27~1.52)*** | 1.14(1.03~1.26)**
StAE2E =& 18.8 14.2 | 1.29(1.21~1.38)*** | 1.13(1.05~1.21)**

0ROl 2fet 2x X <.001
0 85.0 11.2 1 1
1~4 12.1 13.4 | 1.23(1.14~1.33)*** | 1.14(1.05~1.24)**

62
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5~7 2.9 | 17.2 | 1.74(1.52~1.99)*** | 1.44(1.26~1.63)***
StRRHZIE L5 | 15.0 | 14.2 | 1.33(1.24~1.42)*** | 1.23(1.14~1.32)%**
3t <.001
0 86.6 | 11.0 1 1
1~4 101 | 145 | 1.31(1.20~1.42)*** | 1.19(1.07~1.32)**
5~7 33 | 17.7 | 1.71(1.51~1.93)*** | 1.29(1.11~1.50)**
BtARRIE =5 | 134 | 153 | 1.41(1.31~1.57)%* | 1.22(1.12~1.34)***
& Bl .001
0 469 | 11.2 1 1
1~4 386 | 11.1 1.01(0.95~1.07) 0.95(0.89~1.02)
5~7 146 | 142 | 1.37(1.27~1.48)*** | 1.22(1.12~1.33)***
StapRte =5 | 532 | 12.0 | 1.11(1.05~1.17)*** | 1.02(0.96~1.09)
10.9 <.001
1 345 | 10.7 1.02(0.96~1.09) 1.04(0.97~1.11)
2 165 | 11.8 | 1.13(1.04~1.22)** | 1.12(1.03~1.22)**
3 7.1 15.1 | 1.42(1.28~1.57)*** | 1.40(1.26~1.56)***
4 2.8 | 205 | 2.02(1.77~2.31)*** | 1.99(1.74~2.28)***

@ Adjusted OR : Different exposure sources were adjusted mutually and for age, sex, housing type,
highest parental education, and school clustering effect

® Adjusted OR : Adjusted for age, sex, housing type, highest parental eduction, and school

clustering effect

*p<.05, *p<.01, ***p<.001
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2 5) Al-Delaimy WK, Crane J, Woodward A (2001), Passive smoking in children: effect of avoidance
strategies, at home as measured by hair nicotine levels. Arch Environ Health, 56(2):117-122.

2 6) Groner JA, Hoshaw-Woodard S, Koren G, Klein J, Castile R (2005), Screening for children’s
exposure to environmental tobacco smoke in a pediatric primary care setting. Arch Pediatr
Adolesc Med, 159(5):450-455.

2 7) Whitehead T, Metayer C, Ward MH, et al. (2009), Is house—dust nicotine a good surrogate for
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2 8) Matt GE, Quintana PJ, Zakarian JM, et al. (2011), When smokers move out and non-smokers
move in: residential thirdhand smoke pollution and exposure. Tob Control, 20(1):e1.

2 9) Chan EH, Tang BS, Wong WS (2002), Density control and the quality of living space: a case study
of private housing development in Hong Kong. Habitat Int, 26(2):159-175.

3 0) Wong SK, Lai LWC, Ho DCW, Chau KW, Lam CLK, Ng CHF (2009), Sick building syndrome and
perceived indoor environmental quality: A survey of apartment buildings in Hong Kong. Habitat
Int, 33(4):463-471.

3 1) Kraev TA, Adamkiewicz G, Hammond SK, Spengler JD (2009), Indoor concentrations of
nicotine in low—-income, multi-unit housing: associations with smoking behaviours and housing
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3 2) US Department of Health and Human Services (2006), The Health Consequences of Involuntary
Exposure to Tobacco Smoke: A Report of the Surgeon General. Atlanta, GA: US Department of
Health and Human Services, Centers for Disease Control and Prevention, Coordinating Center for
Health Promotion, National Center for Chronic Disease Prevention and Health Promotion, Office
on Smoking and Health.
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37) Lee A, Tsang CK, Lee SH, To CY (2001), School Health Research Support Group. Older school
children are not necessarily healthier: analysis of medical consultation pattern of school children
from a territory-wide school health surveillance. Public Health, 115(1):30-37.

38) Russo ET, Hulse TE, Adamkiewicz G, et al. (2015), Comparison of indoor air quality in smoke-
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