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Effects of Passive Smoking on Pulmonary Function in Adults

Yun Ryung Jung, Chang Ho Youn, Hae Jin Ko

Department of Family Medicine, Kyungpook National University Hospital, Kyungpook National University
School of Medicine, Daegu, Korea

Background: Passive smoking is an important worldwide public health issue. In many Korean studies, parental
smoking has been reported to be associated with reduced pulmonary function in children. But few studies have
evaluated the effects of passive smoking on pulmonary function in adults. Therefore, we looked into this associ-
ation in the study.

Methods: Participants in the study included non-smoking, healthy men (n=46) and women (n=326) from rural
Korea enrolled from June to December 2006. Exposure to passive smoking was assessed by a self-ad-
ministered questionnaire, and standardized pulmonary function tests were performed.

Results: There were significant reductions in forced expiratory volume in 1 second (FEV1, % of predicted) and
forced mean expiratory flow rate 25-75% (%) among the men exposed to passive smoke compared with those
not exposed (55.7 vs 75.8, P=0.010; 33.9 vs 58.6, P=0.029, respectively). There were significant reductions in
FEV; among men exposed at both workplace and home compared with men exposed only at either workplace
or home (42.8 vs 49.3, 64.6; P=0.034). No significant difference in pulmonary function was found between
women exposed to passive smoke compared those not exposed. There were, however, reductions in FEV; and
FEV/forced vital capacity among the women exposed at workplace. Regression analysis showed that passive
smoking negatively affected lung function, which were not statistically significant.

Conclusions: Exposure to environmental tobacco smoke, particularly at the workplace, adversely affects pul-
monary function in adults.

Korean J Health Promot 2011;11(3):115-121

Keywords: Passive smoking, Pulmonary function tests, Adults, Workplace

M = A, e £7 £9 whsigl o), Aol A%
FR/do] FHEHEA ALlof|X O =E7A] EFSto] AN
T 9leh. ZHEAL SRR RE 50| E(environmental

N

Folo] FZeo] FEtHoZ 9= Al7| 1950 TH

ZHMOI AR 7HH &4 0] %ﬁﬂ A2 g F=7] AlZFet tobacco smoke exposure)2til Ea]7| %= gich?
AL S EA] ¢ dolrh” 7k 5 A(secondhand smoke, EEA9] 252 1980t e 254 deA|7] A]

passve smoking)olh IS/} A Hlsl/1ol € s, A2 we 2ol atslan glek. 2006 o
AR wBEL Aow /2] Aeld HE 1, 1 oA HgFAd] gt 712e] A4e wWelslo] The

Health Consequences of Involuntary Exposure to Tobacco

- =i =13 [e3]
® Received : November 8, 2010 ® Accepted : August 17, 2011 Smoke@}+= A|57-9] Surgeon General Report7} &7He] E]'
® Corresponding author : Chang Ho Youn, MD, PhD 5L gole We-S AA5t, JolsdA =SS
Department of Family Medicine, Kyungpook National University ol o Ol=
A A] Zo|od Lo O dlg] S
Hospital, Kyungpook National University School of Medicine, 50 E”%]E]’ FaollAl 71124, Folds et E‘l—
Samdeok—dong 2-ga, Jung—gu, Daegu 700-721, Korea &AL HgS vE3 25 o2 o)1, g3
Tel: +82-53-420-5795, Fax: +82-53-420-5480 = -
. Fax st @ Ase] ojselzfolct HIE AL Holw o

E—mail: ychfm@knu.ac kr



116 Korean J Health Promot Vol. 11, No. 3, 2011

FS u)x 7| A gukslcly B uskal %1]:}'1)

OIE* o=re] Aol WSk el A= HE A o
gb Ax7F Ee] AP Folok. =l A7 A B
7goll A ot Aobrt I ERdel HEHo| T Jo]
3 Aol adek? e 2 Eelo] AQlel X
oll tieh A= iAo R F5et Aol 53, 1Hd
ol ARl H7lsel A= el

rl= R o] FofA|aL glou s A= olof
3 A7k Rl
weps B s Sejuete] 2E A0 wEET 9l
49l MIFAAE ez 7HE0] w715l 1))
GG T} == ool vl BRslo] B

WA 59,

rr rlr

Oy & 3E
1. CHAL

HAEA G At 2 2 374 oy
slo| FE o7 Zolslo] dH=t¢] AJolof| A whAH T
HQ ol uols Q) A3t d%%ﬂ'ﬂi EA}o] elH g
200649 6LEE 129714 RF 354 o]AF Aold=} 319
g, & 100778l A3 f& A7 AAr 2aE

A9
1o
Ak

. o]z} 688

olgsidey. Q1 A BAe] 7Rl Al T e Sof
o A, 7, A, siekiel, A48 Sol A
23} 9715 A, BAAA 5 %

2. e

1) HE2A}

HEZAE 2o Yol 2A19E 44 mde Fa)o]
Aol tiaf F5a] W8S W HEEAL] 25 AT
ol itk ARXAASS AHAHE Folo] AR5
P ol

O
A Qe A AR dEstgon, 357 dgen &
A A @Fol AL Aol Ak 7Rk Ao] Gl =
€ B5S Aol AR AT vud A
EERAF AEARRS o Ak (1) 9 45 A7
%HH% =01 2071(40078]) ol TH=7P, (2) S
A 7 A THE AbEe] B9 vl A71E Ad U
457t 31%7P (3) TG AA e FHefiAl, S =F
A A% B2 AR, () AHHEA eEE A= 512

3-4, 5-6, WY
7k

, 6) el =2E 7IZk 9 d, 2 id

2) AA AF 9 H71s AA

AA HALE HAHEO = Zoljlal ST A A5
<= Aol o] &5 H7|s HAbs AR =4 9 4
A5 AYsta #7]s £47]|(Pneumotrac, Vitalograph,
Buckingham, UK)E o]-§5}o] A HQl & Z45H3ich
TR AAE Qfo] Fal A Zoll= AAAHA TF5Hth}
Z|oigt S04 ok gk e Yl s 627t 74
skl thA] 0|4l AL Foho] forced vital capacity
(FVQO), forced expiratory volume in 1 second (FEVy), FEVy/

FVC, forced mean expiratory flow rate (FEFs.750,)5 33
ol SBNel B TP e e AT,

3. SAEA

SPSS for window version 18.0 (PASW statistics 18.0)=
ol gtol BASGTE W EelA i 220] whE 1S
AL H|eE72] EA v E ¢34 independent t-test,
Pearson's * testS 0|85} Y & 7HE 0| &H
AFEE] leEE o] whE H|wE 9I5ke] Kruskal-Wallis
test oL &1k, 7B 0] 371 50] AL B o
otH7] {54 linear regression analysisE ARE-5}%.0™,
P Fko] 0.05 w|gte|H SAA 2 on] §l= Ao= Ao
shich

= it
1. gukx E4

10074 9] At At &, #7116 BAE AlsHA] g2
48551} FHAAHAZEAL A7 HHlE 207H4007}H])
ol T A FHAE ) 13198E Akl
AR E= A HE@Ee] BAZo] Q= 19 (A 81, A
Al 6%, THMY71 A A 59)S AQlstaint F A iRt
L uEd7} 372(GA} 468, o]} 32678) 0.2 AASFIch

AT WA T HAd2 467 0 & ot Lo|= 56.44], 1t
5o 2E AFRFS 157(32.6%)0] 9tk o412 3261
O & PGt Yol= 53.74], P&l =EE AR 1341
(41.1%)©] tHTable 1).

WA EEFAA 157 & HollA Skl et of



Yun Ryung Jung, et al, Effects of Passive Smoking on Pulmonary Function in Adults 117

A= 7o)Qal 47.9%7F F 1-23] AEo| wmZoln
28.6%1= BHF 108 o2 wEHTtT didatglch 2%
oAl ZHEFA =EEE A2 12909 en 50%7t
T 1-23] A, 33.3%7}F Sk 102 o|lizhal thieskeich
o THIF AR 1349 5 HollA Ao =EEe= o
A= 103 0] 9T 63.1%7F i wEEH 27.2%7} 3}
F 107 oW =ZE ek Aol =EE= di A= 63
go|a Y keEEE v 31.7%IL 5 108 o
L2 H|&o] 19%2 714 wottHTable 2).

2. FE0M ZHHEN =5 H| = EF0| IV S Hw

FEV; (% of predicted)2 7H& k0] 55702 H|&
75.80f| vl8l| §-2J3tA RkaL(P=0.010), FEFys75%, (%)=
HETo] 33.90 2 HleE 58.60] v G-2J5HA W
EFTHP=0.029). FVC (% of predicted)®} FEV/FVC
(%)ollA = BlFAel vl IS ATollA W A&
uglon BANOR $olalli Rkeh(Table 3)

2 o

3. oM ZHEES =5 EA 0 W2 7 [S Hlw

A HHFATS =238 wet HolA kw3d o
(HAW-), 4ol a] gl 2H-W+), 13} 4% mro A
eEH HHAWH o2 o] v =S (H-W-)2} Bl s}
Gt H+W-o] 39, H-W+o] 8%, H+W+o] 4T S22 XA}
H it} FEV) (% of predicted)2 H|=Et-2 75.821 | H]
3 HeW-, H-W4, HeW4o0] 217} 493, 64.6, 42.8%, 714

Table 1. General characteristics of study subjects’

Male (n=46) Female (n=326)

Age, y 56.4+7.9 53.7+8.1
Height, cm 167.4+5.4 154.945.2
Weight, kg 70.147.9 58.247.8
Regular exercise®

No 20 (43.5) 144 (44.2)

Yes 26 (56.5) 182 (55.8)
PFT

FVC, % of pred 89.7+19.4 88.8+17.0

FEVi, % of pred 69.3+25.4 68.6+23.9

FEVV/FVC, % 77.8+£23.6 77.6£24.4

FEF25.75%, % 50.5+36.3 50.4+36.5
Passive smoking

Non-exposed 31 (67.4) 92 (58.9)

Exposed 15 (32.6) 134 (41.1)

Abbreviations: PFT, pulmonary function tests; FVC, forced vital
capacity; pred, predicted value; FEV;, forced expiratory volume in 1
second; FEF.s.75%, forced mean expiratory flow rate 25-75%.

“Data are presented as mean+SD or N (%) unless otherwise indicated.
"Defined as exercising regularly, more than 30 minutes a day and more
than 3 times a week.
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Table 2. Characteristics of passive smoking
Male, N (%)

Frequency of passive smoking at home

Female, N (%)

1-2 times/wk 3/7 (429)  18/103 (17.5)
3-4 times/wk 2/7 (28.6) 11/103 (10.7)
5-6 times/wk 2/7 (28.6) 6/103 (5.8)
Everyday 0/7 (0.0) 65/103 (63.1)
Unknown 0/7 (0.0) 3/103 (2.9)
Duration of passive smoking at home
<10 min/day 27 (286)  28/103 (27.2)
1160 min/day 0/7 (0.0) 11/103 (107)
61-600 min/day 1/7 (143) 9/103 (87)
Unknown 4/7 (57.1) 55/103 (53.4)

Frequency of passive smoking at work place

1-2 times/wk 6/12 (50.0) 16/63 (25.4)
3-4 times/wk 5/12 (41.7) 12/63 (19.0)
5-6 times/wk 0/12 (0.0) 2/63 (3.2)
Everyday 1/12 (8.3) 20/63 (31.7)
Unknown 0/12 (0.0) 13/63 (20.6)
Duration of passive smoking at work place
<10 min/day 412 (33.3) 12/63 (19.0)
11-60 min/day 1/12 (83) 6/63 (9.5)
61-600 min/day 212 (167) 4/63 (6.3)
Unknown 5/12 (417) 41/63 (65.1)
Total duration of passive smoking
<10 yr 115 (67) 11/134 (8.2)
1120 yr 215 (133)  17/134 (12.7)
21-30 yr 3/15 (200)  24/134 (17.9)
3140 yr 115 (6.7) 8/134 (6.0)
41-50 yr 0/15 (0.0) 3/134 (22)
Unknown 8/15 (53.3)  69/134 (51.5)

Table 3. Comparison of pulmonary function test values of
passive smokers and non-exposed males®

Non-exposed ~ Passive smokers

b

(n=31) (n=15) P
Age, y 58.4+8.2 52.3+5.7 0.013
FVC, % of pred 92.1£14.9 84.9+26.3 0.337
FEVi, % of pred 75.8+24.9 55.7+21.4 0.010
FEV/FVC, % 82.5+23.4 68.1£21.6 0.051
FEF2s.759, % 58.6+37.6 33.9+£27.5 0.029

Abbreviations: FVC, forced vital capacity; pred, predicted value;
FEV,, forced expiratory volume in 1 second; FEFos7s«, forced mean
expiratory flow rate 25-75%.

“Data are presented as mean+SD unless otherwise indicated.
"Calculated by independent t-test.
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Table 4. Comparison of pulmonary function test values of non-exposed and subgroups of passive smokers in males®

Non-exposed (n=31) H+W-" (n=3) H-W+° (n=8) H+W+! (n=4) pPe
Age, y 58.4+8.2 54.7£2.1 48.4+4.7 58.5+1.3 0.010
FVC, % of pred 92.1+£14.9 75.7+40.8 92.8+20.5 76.0+28.1 0.554
FEVi, % of pred 75.8+24.8 49.3+37.9 64.6+13.1 42.8+17.3 0.034
FEV/FVC, % 82.5+23.4 73.7+43.1 71.9+14.6 56.3+13.8 0.154
FEF)s5.750, % 58.6+37.6 47.0+£58.1 36.8+17.4 18.3+7.5a 0.062

Abbreviations: FVC, forced vital capacity; pred, predicted value; FEV), forced expiratory volume in 1 second; FEF,s 75y, forced mean expiratory

flow rate 25-75%.

‘Data are presented as mean+SD unless otherwise indicated.
PH+W- denotes passive smokers exposed at home only.

‘H-W+ denotes passive smokers exposed at work only.

*H+W+ denotes passive smokers exposed both at home and work.
‘Calculated by Kruskal-Wallis test.

Table 5. Comparison of pulmonary function test values of passive smokers and non-exposed females®

Non-exposed (n=192) Passive smokers (n=134) PP
Age, y 54.6+8.4 52.547.4 0.033
FVC, % of pred 88.0+17.2 89.8+16.6 0.343
FEVi, % of pred 69.5+23.6 67.3+24.2 0.394
FEVi/FVC, % 79.5+24.3 74.8+24.3 0.092
FEF»s 759, % 52.1+36.2 48.1+37.0 0.330

Abbreviations: FVC, forced vital capacity; pred, predicted value; FEV), forced expiratory volume in 1 second; FEF,s7se, forced mean expiratory

flow rate 25-75%.
“Data are presented as mean+SD unless otherwise indicated.
PCalculated by independent t-test.

Table 6. Comparison of pulmonary function test values of non-exposed and subgroups of passive smokers in females®

Non-exposed (n=192) ~ H+W-" (n=71) H-W+° (n=31) H+W+* (n=32) Pt
Age, v 54.5+8.4 54.5+7.8 49.3+6.9 51.7+5.2 0.004
FVC, % of pred 88.0+17.2 92.5+15.2 81.8+15.7 91.7+18.2 0.019
FEVi, % of pred 69.5+£23.6 73.2+£20.3 57.8+£29.8 63.3+23.3 0.029
FEV/FVC, % 79.524.3 79.8+20.8 68.4+29.5 7012233 0.064
FEF>s 754, % 52.136.2 53.2436.4 41.4236.9 4324377 0.066

Abbreviations; FVC, forced vital capacity; pred, predicted value; FEV), forced expiratory volume in 1 second; FEF,s7s¢, forced mean expiratory

flow rate 25-75%.

“Data are presented as mean+SD unless otherwise indicated.
"H+W- denotes passive smokers exposed at home only.
‘H-W+ denotes passive smokers exposed at work only.

*H+W+ denotes passive smokers exposed both at home and work.
‘Calculated by Kruskal-Wallis test.
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Table 7. Effects of passive smoking on pulmonary function in adults

Men Women
B SE P B SE P

Simple linear regression analysis

FvC -7.198 6.070 0.242 1.810 1.908 0.343

FEV, -20.073 7.482 0.010 -2.295 2.688 0.394

FEV/FVC -14.417 7.188 0.051 -4.612 2.7332 0.092

FEFs.75% -24.682 10.912 0.029 -4.006 4.107 0.330
Multiple linear regression analysis®

FVC -5.282 6.955 0.452 1.804 1.904 0.344

FEV; -16.152 8.202 0.056 -2.444 2.703 0.367

FEV/FVC -11.262 7.921 0.163 -4.691 2.755 0.090

FEFs.759, -18.868 12.068 0.126 -4.167 4.125 0.313

Abbreviations: S.E, standard error; FVC, forced vital capacity; FEV), forced expiratory volume in 1 second; FEFas.75%, forced mean expiratory flow

rate 25-75%.
*Adjusted for age, height, weight, and exercise.
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