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ABSTRACT

Objectives: This study examined the impact of a smoke-free policy on indoor air quality at indoor recreation
facilities by assessing PM,; concentrations before and after the implementation of the new policy.

Methods: Using real-time monitors, PM,; concentrations were measured in 50 billiard rooms and 50 golf
simulator rooms in Seoul, Korea. The characteristics of the indoor recreation facilities, smoking status, and
atmospheric conditions were recorded at the same time.After the enforcement of a smoke-free policy, PM,

concentrations, installation of smoking room, and smoking status were examined when the facilities were
revisited.

Results: Almost a half of the billiard rooms and over 80% of golf simulator rooms were located underground.
Seventy percent of the billiard rooms and one hundred percent of the golf simulator rooms were equipped with
a local exhaust ventilation system. After the implementation of the smoke-free policy, 46% of the billiard rooms
and 20% of the golf simulator rooms newly installed a smoking room. In the billiard rooms with a newly-
installed smoking room, the PM, 5 concentrations decreased from 97.9 to 45.6 ug/m® after the implementation
of the smoke-free policy. The same change of 29.0 to 26.3 ug/m’® was not statistically significant in golf simulator
rooms. Indoor PM, 5 concentrations were correlated with outdoor PM, 5 concentrations, number of smokers, and
number of people in the room.

Conclusions: The smoke-free policy forindoor recreationfacilities was not effective atmaking the indoor spaces
free fromsecondhand smoke. Although a few billiard rooms installed a smoking room, indoor PM,;
concentrations were still higher than those of outdoor PM, s or atmospheric PM, . Stricter enforcement of the
smoke-free policy should be achieved to prevent secondhand smoke exposure.
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Table 1. Location and volume of indoor sports facilities

Billiard room

Golf simulator room

Location
n Volume, m® (mean+SD) n Volume, m® (mean+SD)
Underground 23 7761075 41 97+71
Overground 27 744+834 9 66+8
Total 50 759+953 50 92468

Table 2. Type of ventilation and their condition in indoor sports facilities

Type of ventilation

Number of facilities (average number of LEVs*)

Ventilation condition Billiard room Golf simulator room Total
Natural ventilation 4 4
Ventilated 2 2
Not ventilated 1 1
Not checkable 1 1
Local exhausted ventilation (LEV) 35 (15.4) 50 (3.3) 85
Ventilated 11 (10.6) 11 3.7) 22
Not ventilated 4 (7.5) 8 (2.8) 12
Not checkable 20 (19.7) 31 3.2) 51
Combination of both 11 (5.5) 11
Ventilated 10 (5.8) 10
Not ventilated 0
Not checkable 1 (3.0) 1
Total 50 (13.0) 50 (3.3) 100
*LEVs: local exhaust ventilations
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Table 3. Changes of indoor PM, 5 concentrations before
and after smoking free policy by the installation
of smoking room and by the presence of
smoker in billiard rooms

Smoking room Indoor PM, 5

before smoking ~ Smoking n (ng/m’)
free policy ‘Before After
Installed 7 50.7
o 5 66.7 575
X 2 10.5 NA
Not installed 43 92.7
(0] 40 979 456
X 3 224 NA
Total 50 86.8 47.2%
*average of 45 instead of 50
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Table 4. Comparison of indoor PM, 5 concentrations before and after smoking free policy by the presence of smoker in

indoor sports facilities

Average of indoor PM, s, ug/m’

Average of

Type of facilities ~ Smoking n (indoor PM, s-outdoor PM, ), pg/m’
Before After p-value Before After p-value
. (0] 37 82.0 25.7 <0.01 47.7 0.6 <0.01
Billiard room
X 5 15.9 - - 0.1 - -
. 0] 16 23.0 13.8 <0.05 1.3 0.1 0.13
Golf simulator room

X 31 13.5 - - 0.1 - -
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Table 5. Pearson correlation coefficients between some variables before and after (shaded) smoking free policy

Volume Number Smokers People

Correlation  Indoor Outdoor Atmospheric Indoor Indoor Outdoor Outdoor of the of in the in the
coefficient PM,s PM,; PM, 5 temperature humidity temperaturehumidity room  floors  room  room
Indoor PM,s  1.00 0.63**  0.14 0.18 022 011 -004 -0.09 -024 -0.11
Outdoor PM,s  0.52%% 1.00  0.42%* 0.14 0.42%% 025 005 -003 -0.10 -0.05
I’j&mwher‘c 0.11 061%  1.00 001  0.55%% 048%** 0.66%* 025% -004 042 043*
2.5
fndoor 2001 014 -0.30%* 1.00 011  -002 006 -0.10 022 043*
temperature
Indoor 025% 024*  026%*  -0.11 038** 0.82%* 020 -002 031 017
humidity
Outdoor 2020 -0.02 0.14 0.46%* 100 023 005 -005 017 017
temperature
Outdoor 0.22%  0.05 0.11 007  0.82% 021* 100 041* 004 029 029
humidity
Volume of ) soun (340 o1 0.02 007 011 100 018 053* 021
the room
Number of

0.28%% (.26 0.05 2007 -004 -005 003 018 100 -028 -0.03
floors
Smokers in - yexx 3% 0.20 -0.28 016 002 -0.04 026 1.00 0.59%*
the room
People in 035% -002  -0.16 0.06 2007 025 023 011 047** 1.00
the room

#4p<0.01, *p<0.05
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