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Abstract 

Indoor, outdoor pollutants and climatic conditions in the growing environment can develop childhood asthma and 
atopic dermatitis. Therefore, it is important to identify the environmental burden of the community on the risk of 
childhood asthma and atopic dermatitis.  

To clarify the relationship between regional prevalence rate of childhood asthma and atopic dermatitis among the first 
grade elementary school students and preschool indoor and outdoor conditions such as smoking rate, photochemical 
oxidants concentration, ambient temperature and relative humidity, multiple linear regression analysis was performed. 

Stepwise multiple regression analysis with asthma rate as the objective variable, atopic dermatitis rate, smoking rate, 
photochemical oxidants, ambient temperature and relative humidity as explanatory variables, revealed that atopic 
dermatitis rate and smoking rate were significant independent variables. This result suggests that tobacco smoke is a 
risk factor for non-atopic asthma rather than atopic asthma. 

Stepwise multiple regression analysis with atopic dermatitis rate among first grade elementary school students as the 
objective variable, smoking rate, photochemical oxidants, ambient temperature and relative humidity as explanatory 
variables, revealed that photochemical oxidants and ambient temperature were significant independent variable. 

Present study suggests that preschool indoor and outdoor conditions such as environmental tobacco smoke, 
photochemical oxidants, and ambient temperature may be associated with the development of childhood asthma and 
atopic dermatitis.  

Keywords: Childhood asthma; Atopic dermatitis; Smoking rate; Photochemical oxidants; Ambient temperature; 
Relative humidity 

1. Introduction

Indoor, outdoor pollutants and climatic conditions in the growing environment can develop childhood asthma and 
atopic dermatitis [1-7]. Therefore, it is important to identify the environmental burden of the community on the risk of 
childhood asthma and atopic dermatitis.  

The aim of this study is to clarify the relationship between the regional prevalence rate of childhood asthma and atopic 
dermatitis among the first grade of elementary school students in Japan and the preschool environmental conditions 
such as smoking rate, photochemical oxidants concentration, ambient temperature and relative humidity.  
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2. Material and methods 

2.1. Prevalence rate of childhood asthma and atopic dermatitis  

Prefectural prevalence rate of childhood asthma and atopic dermatitis among the first grade of elementary school were 
from School Health Statistics Survey by the Ministry of Education, Culture, Sports, Science and Technology 
(https://www.e-stat.go.jp/stat-search/files?page=1&toukei=00400002&tstat=000001011648). 

2.2. Air pollutants 

Smoking rate by prefecture, as an indicator of regional indoor air pollution was obtained from Cancer Information 
Service, National Cancer Center, Japan. 

 (https://ganjoho.jp/reg_stat/statistics/dl/index.html#smoking). The smoking rate is the ratio of the total number of 
people (men and women over 20 years old) who answered "smoking daily" or "sometimes smoked" as a numerator and 
the "total number of respondents" as a denominator.  

The annual average value of prefectural photochemical oxidants concentration was obtained from National Institute for 
Environmental Studies.  

(https://tenbou.nies.go.jp/gis/monitor/?map_mode=jpn_env_atmosphere) 

2.3. Climatic conditions 

The annual average values of relative humidity and ambient temperature by prefecture were from Social Indicators by 
Prefecture. The values were downloaded from e-Stat (https://www.e-stat.go.jp/dbview?sid=0000010102). 

2.4. Statistical analysis 

Stepwise multiple linear regression analysis was performed to determine the relationship between prevalence rate of 
childhood asthma and atopic dermatitis and preschool environmental conditions. p <0.05 was considered as statistically 
significant. The first investigation was for first grade elementary school students from 2008 to 2010, and the second 
was for first grade elementary school students from 2017 to 2019.  

3. Results  

3.1. Prevalence rate of childhood asthma and atopic dermatitis  

Table 1and 2 show percentage of asthma among first grade elementary school students from 2008 to 2010 and from 
2017 to 2019. Table 3 and Table 4 shows percentage of atopic dermatitis among first grade elementary school students 
from 2008 to 2010 and from 2017 to 2019.  

Table 1 Prevalence rate of asthma among first grade elementary school students from 2008 to 2010 

Prefecture Asthma (%) Prefecture Asthma (%) 
2008 2009 2010 2008 2009 2010 

Hokkaido 2.6 4.1 2.5 Shiga 2.9 1.7 3.2 
Aomori 2.6 2.5 2.1 Kyoto 3.6 3.3 4.5 
Iwate 3.8 2.0 3.9 Osaka 3.4 4.4 3.9 
Miyagi 6.4 5.9 6.8 Hyogo 3.8 2.7 3.0 
Akita 5.3 4.1 6.5 Nara 1.1 1.6 1.2 
Yamagata 4.5 3.5 6.3 Wakayama 1.1 1.5 1.7 
Fukushima 3.5 3.3 3.1 Tottori 7.5 7.9 8.3 
Ibaraki 4.8 4.1 7.3 Shimane 4.3 5.6 6.3 
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Tochigi 3.0 4.1 5.1 Okayama 3.9 3.5 6.5 
Gunma 5.1 4.7 4.2 Hiroshima 3.4 4.1 3.8 
Saitama 4.1 3.9 6.0 Yamaguchi 3.2 3.3 5.1 
Chiba 5.7 4.8 5.6 Tokushima 4.0 4.1 3.8 
Tokyo 6.6 7.0 6.6 Kagawa 4.4 2.1 4.5 
Kanagawa 5.4 3.5 5.9 Ehime 3.1 2.9 2.9 
Niigata 7.5 6.2 7.9 Kochi 3.0 2.9 3.3 
Toyama 3.8 2.3 5.9 Fukuoka 2.7 2.0 4.2 
Ishikawa 2.0 2.1 3.1 Saga 1.9 1.2 3.5 
Fukui 5.3 3.2 5.1 Nagasaki 2.7 2.0 2.7 
Yamanashi 4.4 3.3 4.5 Kumamoto 2.8 1.8 2.8 
Nagano 4.8 4.7 7.3 Oita 1.1 1.9 2.7 
Gifu 2.9 2.1 2.4 Miyazaki 3.2 2.2 3.3 
Shizuoka 5.0 3.5 3.6 Kagoshima 2.5 1.7 2.3 
Aichi 5.2 4.1 5.3 Okinawa 2.2 2.1 3.4 
Mie 3.2 2.4 4.0 mean (SD) 3.9 (1.6) 

 

Table 2 Prevalence rate of asthma among first grade elementary school students from 2017 to 2019 

Prefecture Asthma (%) Prefecture Asthma (%) 
2017 2018 2019 2017 2018 2019 

Hokkaido 5.8 3.9 4.0 Shiga 3.3 2.2 2.0 
Aomori 1.5 1.2 1.8 Kyoto 4.0 3.5 2.6 
Iwate 5.3 3.0 3.8 Osaka 2.6 2.5 2.4 
Miyagi 6.2 5.4 5.1 Hyogo 4.1 3.5 3.2 
Akita 4.5 3.2 3.3 Nara 1.1 1.0 2.0 
Yamagata 5.9 4.6 4.6 Wakayama 1.6 2.6 1.8 
Fukushima 3.6 3.9 1.4 Tottori 6.1 5.4 5.3 
Ibaraki 6.5 5.3 6.2 Shimane 4.5 3.5 6.1 
Tochigi 6.3 4.6 4.7 Okayama 3.7 3.6 5.3 
Gunma 3.5 4.3 4.5 Hiroshima 2.5 2.6 2.4 
Saitama 3.7 2.3 3.3 Yamaguchi 3.1 4.6 2.1 
Chiba 5.3 6.6 5.6 Tokushima 3.0 3.4 2.6 
Tokyo 4.3 4.3 3.7 Kagawa 4.0 3.9 2.7 
Kanagawa 5.8 4.7 5.3 Ehime 2.7 2.8 3.0 
Niigata 7.8 6.2 6.7 Kochi 2.8 4.2 1.4 
Toyama 3.9  4.8  4.1  Fukuoka 4.2 2.0 1.9 
Ishikawa 1.9  1.9  2.6  Saga 2.7 4.2 2.9 
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Fukui 2.2  2.9  2.2  Nagasaki 3.4 3.2 4.0 
Yamanashi 3.6  3.9  2.5  Kumamoto 3.1 1.2 1.2 
Nagano 5.2  5.8  4.9  Oita 2.7 2.5 3.4 
Gifu 1.7  2.6  2.0  Miyazaki 3.5 3.0 3.4 
Shizuoka 3.1  3.1  2.3  Kagoshima 2.7 2.1 3.1 
Aichi 3.5  4.3  4.3  Okinawa 2.5 2.2 1.7 
Mie 3.3  3.1  2.7  mean (SD) 3.5 (1.4) 

 

Table3 Prevalence rate of atopic dermatitis among first grade elementary school students from 2008 to 2010 

Prefecture Atopic dermatitis (%) Prefecture Atopic dermatitis (%) 
2008 2009 2010 2008 2009 2010 

Hokkaido 2.4 3.7 1.8 Shiga 4.3 2.7 3.3 
Aomori 1.5 1.5 1.6 Kyoto 4.6 4.6 4.9 
Iwate 3.7 2.8 2.2 Osaka 2.8 2.9 2.6 
Miyagi 4.9 5.6 4.8 Hyogo 3.9 3.4 3.0 
Akita 5.3 4.1 3.7 Nara 2.1 2.2 3.3 
Yamagata 4.1 4.0 2.8 Wakayama 3.3 2.2 2.2 
Fukushima 2.9 3.6 2.9 Tottori 8.1 7.1 7.6 
Ibaraki 3.9 3.7 5.5 Shimane 5.9 6.3 5.6 
Tochigi 3.3 2.1 2.7 Okayama 2.9 2.5 4.0 
Gunma 3.2 3.0 2.3 Hiroshima 2.6 3.5 3.4 
Saitama 3.2 2.6 3.5 Yamaguchi 3.1 2.1 2.8 
Chiba 2.8 2.6 2.9 Tokushima 3.8 3.9 5.0 
Tokyo 6.0 4.2 4.8 Kagawa 4.1 2.9 4.3 
Kanagawa 2.4 2.0 3.1 Ehime 2.0 1.8 1.7 
Niigata 6.2 5.5 4.4 Kochi 2.9 2.8 2.5 
Toyama 4.5 4.0 4.0 Fukuoka 3.4 1.8 3.5 
Ishikawa 3.0 4.1 3.6 Saga 2.8 2.4 2.9 
Fukui 7.4 8.5 7.3 Nagasaki 3.4 3.0 5.1 
Yamanashi 4.4 2.5 2.9 Kumamoto 1.9 1.3 2.4 
Nagano 4.4 4.5 5.5 Oita 1.8 2.3 1.9 
Gifu 4.0 3.3 4.5 Miyazaki 3.1 1.8 2.2 
Shizuoka 4.1 3.8 3.1 Kagoshima 1.9 0.9 1.9 
Aichi 6.2 4.0 5.0 Okinawa 2.1 2.3 2.8 
Mie 4.0 2.8 3.3 mean (SD) 3.5 (1.4) 
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Table 4 Prevalence rate of atopic dermatitis among first grade elementary school students from 2017 to 2019 

Prefecture Atopic dermatitis (%) Prefecture Atopic dermatitis (%) 
2017 2018 2019 2017 2018 2019 

Hokkaido 4.8 4.0 4.5 Shiga 3.2 2.8 3.0 
Aomori 1.6 1.5 1.0 Kyoto 5.0 5.0 3.5 
Iwate 2.5 3.9 3.7 Osaka 1.7 3.0 2.7 
Miyagi 4.3 5.4 3.3 Hyogo 3.4 3.0 2.5 
Akita 5.2 3.9 3.8 Nara 3.4 1.9 3.9 
Yamagata 4.2 3.4 3.0 Wakayama 2.9 2.9 2.8 
Fukushima 2.4 2.9 1.3 Tottori 5.9 6.0 5.7 
Ibaraki 6.9 5.4 4.6 Shimane 4.6 5.5 6.3 
Tochigi 3.1 4.3 4.0 Okayama 2.9 4.1 4.1 
Gunma 2.0 2.7 3.6 Hiroshima 3.0 2.7 2.5 
Saitama 3.3 2.8 2.3 Yamaguchi 2.2 3.8 1.4 
Chiba 3.0 3.6 3.8 Tokushima 2.2 3.0 3.4 
Tokyo 3.9 3.7 3.9 Kagawa 2.4 2.7 3.1 
Kanagawa 2.5 3.1 2.8 Ehime 2.7 2.0 2.7 
Niigata 4.9 4.7 6.3 Kochi 2.7 2.7 2.4 
Toyama 2.6 2.7 2.9 Fukuoka 2.8 1.7 1.5 
Ishikawa 2.2 2.8 2.3 Saga 2.7 2.6 3.1 
Fukui 5.7 4.3 4.0 Nagasaki 3.6 3.3 4.5 
Yamanashi 3.6 2.5 2.4 Kumamoto 1.7 2.1 2.2 
Nagano 3.0 5.1 3.9 Oita 1.5 1.1 1.7 
Gifu 3.4 3.5 3.8 Miyazaki 1.6 1.5 1.6 
Shizuoka 2.5 4.3 2.3 Kagoshima 1.9 1.7 2.2 
Aichi 4.9 6.7 6.3 Okinawa 1.6 2.6 1.7 
Mie 2.6 2.9 2.7 mean (SD) 3.3 (1.3) 

 

3.2. Air pollutants and climatic conditions in the preschool environment 

Table 5 and 6 show average values of photochemical oxidants in the preschool environment. Table 7and 8 show smoking 
rate, ambient temperature and relative humidity.  
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Table 5 Average concentration of photochemical oxidants in the preschool environment for first grade elementary 
school students from 2007 to 2019 

Prefecture Average concentration of 
photochemical oxidants (ppm) 

Prefecture Average concentration of 
photochemical oxidants (ppm) 

2003-
2007 

2004-
2008 

2005-
2009 

2003-
2007 

2004-
2008 

2005-
2009 

Hokkaido 0.028 0.029 0.029 Shiga 0.034 0.035 0.035 
Aomori 0.035 0.035 0.034 Kyoto 0.031 0.032 0.033 
Iwate 0.028 0.029 0.029 Osaka 0.031 0.031 0.031 
Miyagi 0.030 0.030 0.031 Hyogo 0.031 0.032 0.032 
Akita 0.037 0.037 0.037 Nara 0.031 0.031 0.031 
Yamagata 0.034 0.034 0.033 Wakayama 0.032 0.033 0.033 
Fukushima 0.031 0.031 0.032 Tottori 0.033 0.033 0.034 
Ibaraki 0.032 0.032 0.032 Shimane 0.038 0.038 0.038 
Tochigi 0.029 0.030 0.031 Okayama 0.029 0.030 0.031 
Gunma 0.032 0.032 0.033 Hiroshima 0.033 0.033 0.034 
Saitama 0.029 0.030 0.030 Yamaguchi 0.031 0.032 0.033 
Chiba 0.031 0.031 0.030 Tokushima 0.036 0.036 0.036 
Tokyo 0.028 0.028 0.029 Kagawa 0.029 0.029 0.030 
Kanagawa 0.026 0.027 0.027 Ehime 0.029 0.029 0.030 
Niigata 0.033 0.034 0.035 Kochi 0.029 0.030 0.030 
Toyama 0.036 0.036 0.036 Fukuoka 0.031 0.031 0.031 
Ishikawa 0.035 0.036 0.036 Saga 0.031 0.032 0.033 
Fukui 0.031 0.031 0.032 Nagasaki 0.033 0.034 0.035 
Yamanashi 0.032 0.032 0.032 Kumamoto 0.028 0.029 0.030 
Nagano 0.031 0.032 0.032 Oita 0.028 0.028 0.029 
Gifu 0.029 0.031 0.032 Miyazaki 0.032 0.032 0.032 
Shizuoka 0.030 0.031 0.032 Kagoshima 0.034 0.034 0.034 
Aichi 0.028 0.029 0.030 Okinawa 0.026 0.026 0.027 
Mie 0.031 0.032 0.032 mean (SD) 0.032 (0,003) 

 

Table 6 Average concentration of photochemical oxidants in the pre-school environment for first grade elementary 
school students from 2017 to 2019 

Prefecture Average concentration of 
photochemical oxidants (ppm) 

Prefecture Average concentration of 
photochemical oxidants (ppm) 

2012-2016 2013-2017 2014-2018 2012-2016 2013-2017 2014-2018 
Hokkaido 0.031 0.031 0.031 Shiga 0.036 0.036 0.036 
Aomori 0.033 0.033 0.034 Kyoto 0.034 0.034 0.034 
Iwate 0.031 0.031 0.032 Osaka 0.032 0.032 0.033 
Miyagi 0.032 0.032 0.033 Hyogo 0.032 0.032 0.033 
Akita 0.036 0.036 0.036 Nara 0.032 0.032 0.033 
Yamagata 0.035 0.035 0.035 Wakayama 0.036 0.036 0.036 
Fukushima 0.033 0.033 0.034 Tottori 0.036 0.036 0.036 
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Ibaraki 0.033 0.033 0.033 Shimane 0.039 0.039 0.040 
Tochigi 0.032 0.032 0.033 Okayama 0.032 0.032 0.032 
Gunma 0.037 0.037 0.037 Hiroshima 0.033 0.033 0.033 
Saitama 0.033 0.033 0.033 Yamaguchi 0.035 0.035 0.035 
Chiba 0.032 0.032 0.033 Tokushima 0.035 0.035 0.036 
Tokyo 0.031 0.031 0.031 Kagawa 0.033 0.033 0.034 
Kanagawa 0.031 0.031 0.031 Ehime 0.032 0.032 0.033 
Niigata 0.037 0.037 0.037 Kochi 0.034 0.034 0.034 
Toyama 0.037 0.037 0.037 Fukuoka 0.033 0.033 0.034 
Ishikawa 0.038 0.038 0.038 Saga 0.036 0.036 0.037 
Fukui 0.037 0.037 0.037 Nagasaki 0.036 0.036 0.036 
Yamanashi 0.033 0.033 0.033 Kumamoto 0.034 0.034 0.034 
Nagano 0.034 0.034 0.035 Oita 0.032 0.032 0.033 
Gifu 0.034 0.034 0.034 Miyazaki 0.029 0.029 0.029 
Shizuoka 0.034 0.034 0.034 Kagoshima 0.031 0.031 0.031 
Aichi 0.032 0.032 0.032 Okinawa 0.030 0.031 0.030 
Mie 0.035 0.035 0.035 mean (SD) 0.034 (0.002) 

 

Table 7 Smoking rate and climatic conditions in the pre-school environment for first grade elementary school students 
from 2008 to 2010 

Prefecture #
Smoking 
rate (%) 

##
Ambient 

temperature 
(℃) 

###
Relative 

humidity 
(%) 

Prefecture #
Smoking 
rate (%) 

##
Ambient 

temperature 
(℃) 

###
Relative 

humidity 
(%) 

Hokkaido 30.5 9.3 68 Shiga 23.8 15.1 74 

Aomori 28.5 10.7 75 Kyoto 23.3 16.2 63 

Iwate 25.0 10.5 72 Osaka 25.9 17.4 63 

Miyagi 26.8 12.7 72 Hyogo 22.9 17.2 65 

Akita 25.3 12.1 73 Nara 21.4 15.2 71 

Yamagata 24.3 12.0 75 Wakayama 23.3 17.1 62 

Fukushima 26.5 13.3 69 Tottori 22.2 15.3 72 

Ibaraki 25.7 14.0 73 Shimane 20.9 15.4 73 

Tochigi 26.5 14.4 69 Okayama 23.4 16.7 66 

Gunma 26.4 15.0 61 Hiroshima 23.2 16.6 68 

Saitama 26.7 15.6 63 Yamaguchi 22.2 16.0 69 

Chiba 26.3 16.3 68 Tokushima 22.5 17.1 65 

Tokyo 24.8 16.7 59 Kagawa 23.6 16.9 65 

Kanagawa 26.0 16.3 64 Ehime 22.0 17.0 66 

Niigata 24.7 14.2 69 Kochi 23.6 17.6 68 
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Toyama 23.5 14.6 78 Fukuoka 25.9 17.6 65 

Ishikawa 24.6 15.1 70 Saga 24.8 17.1 68 

Fukui 23.2 14.9 74 Nagasaki 23.2 17.7 67 

Yamanashi 25.4 15.3 62 Kumamoto 23.3 17.7 67 

Nagano 23.3 12.2 71 Oita 23.3 17.1 66 

Gifu 23.6 16.3 65 Miyazaki 23.5 17.9 71 

Shizuoka 24.6 17.0 69 Kagoshima 21.3 19.1 66 

Aichi 26.1 16.3 65 Okinawa 23.0 23.4 72 

Mie 23.4 16.4 68 mean (SD) 24.3 (1.9) 15.6 (2.4) 68 (4) 
# 

Average smoking rate of 2004 and 2007 surveys, 
## 

Average temperature from 2004 to 2007, 
### 

Average humidity from 2004 to 2007. 

 

Table 8 Average concentration of photochemical oxidantss in the pre-school environment for first grade elementary 
school students from 2017 to 2019 

Prefecture #
Smoking 
rate (%) 

##
Ambient 

temperature 
(℃) 

###
Relative 

humidity 
(%) 

Prefecture #
Smoking 
rate (%) 

##
Ambient 

temperature 
(℃) 

###
Relative 

humidity 
(%) 

Hokkaido 20.7 9.5 75 Shiga 18.5 15.3 73 
Aomori 26.1 10.9 75 Kyoto 19.3 16.5 66 
Iwate 24.9 11.0 70 Osaka 18.0 17.2 64 
Miyagi 23.0 13.2 73 Hyogo 21.1 17.2 64 
Akita 22.6 12.3 72 Nara 19.1 15.4 75 
Yamagata 21.9 12.3 69 Wakayama 17.0 17.2 67 
Fukushima 20.1 13.8 73 Tottori 19.3 15.5 74 
Ibaraki 23.8 14.5 67 Shimane 18.9 15.4 77 
Tochigi 22.5 14.6 61 Okayama 18.8 16.3 68 
Gunma 22.3 15.3 63 Hiroshima 19.2 16.7 66 
Saitama 22.6 15.7 65 Yamaguchi 19.3 15.9 75 
Chiba 21.9 16.6 65 Tokushima 19.4 17.0 69 
Tokyo 21.4 16.6 69 Kagawa 17.7 16.9 67 
Kanagawa 19.6 16.6 73 Ehime 18.4 16.9 69 
Niigata 19.9 14.1 73 Kochi 18.1 17.5 70 
Toyama 20.9 14.7 70 Fukuoka 20.6 17.6 70 
Ishikawa 19.6 15.2 74 Saga 22.0 17.2 72 
Fukui 20.5 15.1 62 Nagasaki 22.4 17.5 73 
Yamanashi 20.1 15.4 73 Kumamoto 20.6 17.3 73 
Nagano 21.9 12.5 65 Oita 20.9 16.9 71 
Gifu 19.8 16.5 68 Miyazaki 20.4 17.9 76 
Shizuoka 19.1 17.2 65 Kagoshima 20.7 19.0 73 
Aichi 20.8 16.5 67 Okinawa 18.6 23.5 73 
Mie 20.0 16.5 68 mean (SD) 20.5 (1.9) 15.8 (2.3) 70 (4) 

# 
Average smoking rate of 2013 and 2016 surveys, 

## 
Average temperature from 2013 to 2016, 

### 
Average humidity from 2013 to 2016. 
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3.3. Stepwise multiple linear regression analysis 

As shown in Table 9, stepwise multiple regression analysis with asthma rate as the objective variable, atopic dermatitis 
rate, smoking rate, photochemical oxidants, ambient temperature and relative humidity as explanatory variables, 
revealed that atopic dermatitis rate and smoking rate are significant independent variables. 

Table 9 Stepwise multiple regression analysis with asthma rate as the objective variable, atopic dermatitis rate, 
smoking rate, photochemical oxidants, ambient temperature and relative humidity as explanatory variables 

 Independent 
variables 

Estimated 
regression 
coefficient  

B 

95% 
confidence 

interval 

Partial 
regression 
coefficient  

β 

Cumulative 

R
2 

P-
value 

Lower 
bound 

Upper 
bound 

First 
investigation 

Intercept -3.780 -6.571 -0.990 - - 0.008 
Atopic 
dermatitis 
rate 

0.757 0.614 0.900 0.667 0.398 0.000 

Smoking rate 0.204 0.095 0.314 0.236 0.452 0.000 
Second 
investigation 

Intercept -1.818 -3.885 0.249 - - 0.084 
Atopic 
dermatitis 
rate 

0.643 0.496 0.790 0.574 0.351 0.000 

Smoking rate 0.160 0.060 0.260 0.211 0.395 0.002 
 

As shown in Table 10, in the first investigation of stepwise multiple regression analysis with atopic dermatitis rate 
among first grade elementary school students as the objective variable, smoking rate, photochemical oxidants, ambient 
temperature and relative humidity as explanatory variables, photochemical oxidants were significant independent 
variable. Ambient temperature and photochemical oxidants were significant independent variables in the second 
investigation.  

Table 10 Stepwise multiple regression analysis with atopic dermatitis rate as the objective variable, smoking rate, 
photochemical oxidants, ambient temperature and relative humidity as explanatory variables 

 Independent 
variables 

Estimated 
regression 
coefficient  

B 

95% confidence 
interval 

Partial 
regression 
coefficient  

β 

Cumulative 

R
2 

P-
value 

Lower 
bound 

Upper 
bound 

First 
investigation 

Intercept -1.019 0.013 0.054 - - 0.478 
Photochemical 
oxidants 

143.527 54.433 232.621 0.261 0.068 0.002 

Second 
investigation 

Intercept 1.549 -2.005 5.103 - - 0.390 
Ambient 
Temperature  

-0.146 -0.233 -0.059 -0.267 0.092 0.001 

Photochemical 
oxidants 

118.685 28.625 208.744 0.210 0.135 0.010 

 

Figure 1 shows the relationship between photochemical oxidants and atopic dermatitis based on the results of the first 
investigation. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 09(01), 027–038 

36 

 

Figure 1 Relationship between photochemical oxidants and atopic dermatitis based on the results of the first 
investigation 

4. Discussion 

Air pollutants and climatic conditions are potential factors in the development of childhood asthma and atopic 
dermatitis [8, 9]. Asthma is usually classified as atopic and non-atopic [10]. Atopy is associated with allergens that cause 
allergic reactions [11]. The results shown in Table 5 suggest that the tobacco smoke is a risk factor for non-atopic asthma 
rather than atopic asthma [12-17]. Tobacco smoke is an irritant that irritates the airways and can exacerbate asthma 
and cause those asthma symptoms [18-20]. Photochemical oxidants and ambient temperature were significant 
independent variables for atopic dermatitis. The relationship between the photochemical oxidant concentration in 
Figure 1 and the incidence of atopic dermatitis may suggest a dose-response relationship. However, there is a limitation 
that the results of regression analysis cannot prove a causal relationship. 

 

Figure 2 Relationship between childhood asthma, atopic dermatitis and environmental factors 

Photochemical oxidants are strong oxidative stressors that produce reactive oxygen species (ROS), such as superoxide 
(O2−) and hydrogen peroxide (H2O2). ROS causes skin barrier dysfunction and inflammation that develops atopic 
dermatitis [21-24]. Cold temperatures can cause allergic reactions such as cold urticarial, leading to a reproducible and 
significant increase in histamine-induced itching [25-27]. Itching is a major symptom of many allergic or inflammatory 
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skin disorders. In addition, low humidity and low temperatures lead to a general reduction in skin barrier function, 
making them more susceptible to mechanical stress [28]. 

When the results obtained in this study and the research results reported by the author [29, 30] are combined, the 
relationship between childhood asthma and atopic dermatitis and environmental factors such as tobacco smoke, 
temperature, and humidity is as follows (Figure 2).  

5. Conclusion 

Present study suggests that preschool indoor and outdoor conditions such as environmental tobacco smoke, 
photochemical oxidants, and ambient temperature may be associated with the development of childhood asthma and 
atopic dermatitis.  
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