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— Abstract —

The effect of Residential Environments on the Bronchial
Hyperresponsiveness

Sang Sup Kim, Hyung Joon Chun, Domyung Paek, Rokho Kim, Ho Kim*

Department of Occupational and Environmental Medicine, Department of Biostatistics™,
School of Public Health, Seoul National University Institute of
Health and Environment

Objectives : The increased prevalence of asthma over the last 30 years has been
reported from many different countries, including Korea. The increased prevalence may
be due to increased exposure to indoor air pollutants.

Methods : In this study, the relationship between residential environments and airway
hyper-responsiveness has been examined among 280 family members. The bronchial
hyper-responsiveness was expressed as the log-transformed slope of FEV, decrease over
the log-transformed dose of methacholine concentration(BRindex). Simple regression
analysis was done for the effect of sex, age, atopic status, and residential environments
including active and passive smoking exposures on airway responsiveness. Based on simple
regression results, multiple rwegression analysis was performed for total group and also
according to sex.

Results : The mean of BRindex of residents living in gas boiler heating houses was
higher than that of central heating system (p=0.014). Smoking status was a significant
determinant of bronchial hyper-responsiveness in both genders: male(p=0.017), female
(p=0.022). In the male group the mean of BRindex of current smokers was significantly
higher than those of ex-smokers and non-smokers, and the mean of BRindex of passive
smokers was higher than that of non-smokers, but statistical significance was border—
line(p=0.069). In female group. the mean of BRindex of kerosene stove users was higher
than that of non-users(p=0.057).

Conclusions @ This study suggests that indoor air pollutants including type of heating,
passive smoking and kerosene stove use can contribute to the increase in asthma preva-
lence in Korea.

AQlef: Z1AA ARG, A Agried, HEA

Key Words @ Bronchial hyper-responsiveness, Asthma, Indoor air pollution, Passive
smoking
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Table 1. Variables in self-administered questionnaire
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Questions Examples
Demographic factors
Gender Male/Female
Age Year

Smoking status
Indoor air pollution source
Smoker living in same house
Kerosene stove
Humidifier
Air conditioner
Air cleaner
Carpet
Pets such as dogs, cats, others
Housing environment
Housing type

Heating type
Kitchen connected with dinning room

Current smoker/Ex-smoker/Non-smoker

Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

A house with stores/Independent house/
A house with some household/
A low-rise apartment ((5-stories)/
A middle-rise apartment (5-10)/
A high-rise apartment ()16 )/Basement,
Oil/Briquet/Central heating/Gas

Yes/No
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Table 2. General characteristics of the study 3, PR EE B35} FrolA e Hal A3} vlwd FEV,
population o 7H2d %5 AR I Fel 3% 93 £ e
Frequency(%) 2 g AlA BRindex® At (Figure 1).
— B 9%y A%z B TEWEE o83
Male 426(501)
Female 402(49) Table 3. Simple regression analysis for major
Age confounders
(13 105(12.6) Variables Means of BRindex P-value
14-19 69(8.3) S 0.0424
20-29 85(10.2) - '
30-39 190(22.9) female 1.64+0.40
’ male 1.69+0.40
40-49 if(fil) Age 0.0001
50-59 (14.6) (13 1.88=0.38
60~ 69(8.3) 1419 1.6440.39
Atopy 20-29 1.62+0.40
Positive 212(48) 30-39 1.6040.40
Strong positive' 392(26) 40-49 1.6040.37
Metacholline Provocation test(+) 83(10) 50-59 1.64+0.42
* — The mean of longest and shortest diameter of 60- 1.77+0.37
wheal)3mm Coefficient
' - The mean of longest and shortest diameter of Atopy index 0.013 0.02
wheal)3mm and allergen/histamine ratioy1
2 ]

- 2
Y 2
g m H
o 3
3 3
(7] 0
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£ £
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Slope BRindzx
ke 4 f FEV
vofall of FEV, g o o4 fall o : 3
log,(last conc.ofmeth) Log 19 log, (last conc. of meth)
transformation

Fig. 1. To make the overall distribution in normal, the log,, transformation of the slope value(after adding
a constant of 3) was determined
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Table 4. Mean and standard deviation(SD) of BRindex in relation to environmental factors

female male both
ndependent variables freq mean+=SD freq mean+SD freq mean+SD
(BRindex) (BRindex) (BRindex)

Smoking state o o o

current smoker 9 2.03£0.37 176 1.66+0.37 185 1.68+0.38

ex-smoker 0 58 1.52+0.29 58 1.52+0.29

passive smoker 233 1.69+0.40 7 1.74+0.39 310 1.70+0.39

non-smoker 141 1.69+0.40 93 1.55+0.46 234 1.63+0.43
Housing type

house with store 19 1.73£0.40 17 1.60£0.52 36 1.67+0.46

independent house 60 1.64+0.41 64 1.69+ 0.36 124 1.67+0.38

with some a houshold 137 1.67£0.37 138 1.63+ 0.41 275 1.66+0.39

apartment 121 1.68+0.39 133 1.62+ 0.38 254 1.65+0.39
basement 12 1.67+0.64 9 1.69+ 0.24 21 1.68+0.50

others 9 1.70+0.24 18 1.67£ 0.47 27 1.68+0.41
Heating system * *

gas 101 1.66+0.42 118 1.65+0.36 219 1.65+0.39

oil 5 1.37£0.23 3 1.44+0.21 8 1.40+0.21

briquet 140 1.67£0.38 132 1.61+0.38 272 1.64+0.38

center heating 111 1.72+0.37 125 1.67+0.44 236 1.70+0.41
Kitchen connects with dining room

yes 31 1.66+0.41 34 1.64+0.39 65 1.65+0.39

no 327 1.68+0.39 345 1.64+0.39 672 1.66+0.39
Kerosene stove o *

yes 218 1.64+0.38 220 1.62+0.41 438 1.63+0.40

no 157 1.74+0.40 172 1.64+0.37 329 1.69+0.39
Humidifier

yes 241 1.67£0.39 248 1.63£0.39 489 1.65+0.39

no 134 1.70£0.40 144 1.62+0.39 278 1.66+0.40
Air conditioner

yes 259 1.70£0.39 268 1.64+0.40 527 1.67+0.40

no 116 1.64+0.40 124 1.61+0.37 240 1.63+0.38
Carpet

yes 301 1.69+0.39 303 1.63£0.40 604 1.66+0.39

no 74 1.65+0.41 89 1.64+0.37 163 1.64+0.39
Dog

yes 320 1.69+0.40 345 1.63£0.40 665 1.66+0.40

no 55 1.63£0.34 47 1.68+0.36 102 1.65+0.35

+* P<0.2 . ** P<0.05
of 7t Y WPHE SedRAARANS AAE A FUSFE 0.2 vwe] WSS MANA A% o
I ES NS A AT B FHFAARY S APSt. BB PEs
o714 FreleE 0.2 Wkl BiesS Hddsie] o FAE 99 WEEItd waAgo] 7] W&
FAFINARA S AT, AP AR o AAR T A8 9o BN S JEE F3)
A deE RFER 0539 242 sk HelA & 3y F A s HEAHT
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Table 5. Multiple regression analysis in total(n=694, R’ =0.101)

Independent variables Coefficient SE P-value

Atopy index 0.012 0.006 0.047

Age
(13 0.144 0.068 0.034
13-19 -0.150 0.073 0.041
20-29 -0.191 0.068 0.005
30-39 -0.175 0.059 0.003
40-49 -0.190 0.059 0.001
50-59 -0.122 0.064 0.057
60- reference

Sex
female 0.115 0.038 0.003
male reference

Smoking state
current smoker 0.158 0.047 0.001
ex-smoker 0.027 0.065 0.691
passive smoker 0.023 0.035 0.527
non-smoker reference

Heating system
oil -0.042 0.036 0.275
briquet -0.219 0.136 0.083
center -0.081 0.035 0.014
gas reference

Kerosene stove

yes 0.037 0.029 0.201
no reference

MODEL BRindex = Atopy index Age Sex Smoking state Heating system Kerosene stove

Table 6. P-values for differences of the the LSmeans of BRindex in each smokig state(in total)

current smoker ex-smoker passive smoker non-smoker
current smoker . 0.029 0.006 0.001
ex-smoker 0.029 . 0.958 0.691
passive smoker 0.006 0.958 . 0.527
non-smoker 0.001 0.691 0.527
A (P=0.042), 109 =2 YT ol
2 o (P=0.0001), °FEdA|4=(P=0.02)¢} 71#A| 24

ZA A 5 AL 4268 (51 %)olH oA
4027 (49 %)°19et. tiddTe] FidH-2 36.5
+ 16.841% 3 HAhA= 5A|, HAGA = 7541
th wEEY Al s JA9 10 %<1 83
oA Fdoldtt(Table 2).
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Table 7. P-values for differences of the LSmeans

UNE S - YUEAEZO| I BABRINY OIXs ST

of BRindex in each heating system type(in total)

oil briquet center gas
oil . 0.150 0.196 0.275
briquet 0.150 0.271 . 0.083
center 0.196 0.271 . 0.014
gas 0.275 0.083 0.014

Table 8. Multiple regression analysis in male(n=403, R*=0.103)

Coefficient SE P-value
Age
(13 0.232 0.094 0.014
13-19 0.006 0.102 0.948
20-29 -0.050 0.090 0.608
30-39 -0.129 0.081 0.115
40-49 -0.139 0.079 0.081
50-59 -0.022 0.086 0.800
60- reference
Smoking state
current smoker 0.201 0.053 0.0002
ex-smoker 0.066 0.067 0.328
passive smoker 0.109 0.062 0.081
non-smoker reference

MODEL BRindex = Age Smoking state

Table 9. P-values for differences of the LSmeans

of BRindex in each smokig state(in male)

current smoker ex-smoker passive smoker non-smoker
current smoker . 0.0158 0.1684 0.0001
ex-smoker 0.0158 . 0.5508 0.3311
passive smoker 0.1684 0.5508 . 0.0695
non-smoker 0.0001 0.3311 0.0695
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Table 10. Multiple regression analysis in female(n=339, R* =0.137)

Independent variables Coefficient SE P-value
Atopy index 0.017 0.0101 0.092
Age
(13 0.083 0.093 0.375
13-19 -0.242 0.103 0.019
20-29 -0.247 0.098 0.012
30-39 -0.204 0.083 0.014
40-49 -0.180 0.086 0.037
50-59 -0.186 0.091 0.042
60- reference
Smoking state
current smoker 0.333 0.131 0.012
passive smoker -0.016 0.042 0.704
non-smoker reference
Heating system
oil -0.098 0.054 0.066
briquet -0.252 0.172 0.141
center -0.072 0.050 0.149
gas reference
Kerosene stove
yes 0.081 0.04273067 0.057
no reference
MODEL BRindex = Atopy index Age Smoking state Heating system Kerosene stove
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