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[Abstract] Objective:To explore the potential impact of early-life environmental exposure on childhood asthma in Chongqing,

China. Methods-A case-control study was designed. The cases with asthma diagnosis were enrolled from outpatients of the
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respiratory medicine departments and the healthy children without history of asthma were enrolled from health check-up clinics of
the child health care departments in two tertiary children’s hospitals in Chongqing from September 2020 to January 2022. The
children in the two groups had all lived in Chongqing since birth and their home addresses had not changed before they were 3 years
old. A self-developed “Children’s Early-Life Environment Survey” was used to collect general personal data, family information,
child health status, birth history, and indoor environment from birth to 3 years old (second-hand smoke, dampness and mold points
in bedroom, seen cockroaches in bedroom, bedroom cleaning frequency, air conditioning and air purifier use, and decoration). Based
on the home address information before 3 years old, annual particular matter 2.5 (PM, ;) exposure levels were estimated by using a
high spatiotemporal resolution model. Univariate and multivariate Logistic regression models were used to analyze the early-life
environmental factors affecting the development of childhood asthma. The risk factors which were statistically significant in
univariate Logistic regression or had clinical significance were included in the multivariate model. Results- A total of 220 asthma
cases and 636 healthy control children were enrolled. The mean age of the asthma cases and the controls were (7.4+2.1) and (7.6t
2.1) years old, respectively. There were no statistically significant differences in age, gender, gestational age, birth weight, mode of
delivery, family size, annual family income, maternal education level and living space per person. Multivariate Logistic regression
analysis showed that early-life bedroom dampness and mold exposure [odds ratio (OR)=2.155, 95% confidence interval (CI)
1.304-3.559, P=0.003], bedroom cockroach exposure (OR=1.830, 95%CI 1.287-2.601, P=0.001), bedroom air conditioner use (OR=
2.328, 95%CI 1.098—-4.937, P=0.028), second-hand smoke exposure (OR=1.762, 95%CI 1.272—-2.440, P=0.001), and long term
exposure to PM,  at one year old (OR=1.063, 95%CI 1.034-1.093, P=0.000) increased the risk of childhood asthma. Daily use of air
purifier (OR=0.416, 95%CI 0.213 — 0.812, P=0.010) could reduce the risk of childhood asthma.

environmental exposure is of great significance for the development of childhood asthma. Early-life bedroom dampness and mold

Conclusion - Early-life

exposure, cockroach exposure, second-hand smoke, incorrect use of air conditioner, and long-term exposure of children to PM, ; in

the first year after birth are independent risk factors for the development of childhood asthma.

[Key words] asthma; child; early-life; environment; particular matter 2.5 (PM, ;)
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Tab 1 Comparison of general data between the asthma group and the control group

Item Asthma (n=220)

Age 7.4+2.1
Gender/n (%)

Male 114 (51.8)

Female 106 (48.2)
Gestational age/n (%)

<37 weeks 8 (3.6)

>37 weeks and <42 weeks 210 (95.5)

>42 weeks 2(0.9)
Birth weight/n (%)

<1500 g 2(0.9)

>1500 g and <2 500 g 24 (10.9)

2500 g and <4 000 g 185 (84.1)

>4 000 g 9(4.1)
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Control (n=636) X'/t value P value
7.6+£2.1 1.299 0.194
0.216 0.642
318 (50.0)
318 (50.0)
0.520 0.771
23 (3.6)
603 (94.8)
10 (1.6)
5.896 0.117
7(1.1)
53(8.3)
521 (81.9)
55(8.6)
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Item
Delivery mode/n (%)
Vaginal delivery
Assisted delivery
Caesarean delivery
Family sizeV/n (%)
2-3 people
4-5 people
=6 people
Maternal education level/n (%)
<9 years
10-12 years
13-16 years
>17 years
Household annual income/n (%)
<100 000 yuan
=100 000 yuan and <150 000 yuan
>150 000 yuan and <200 000 yuan
=200 000 yuan and <400 000 yuan
=400 000 yuan
Living space per person/n (%)
<10 m’
>10 m” and <20 m’
>20 m’ and <40 m’

>40 m?

Asthma (n=220)

91 (41.4)
3(1.4)
126 (57.3)

105 (47.7)
97 (44.1)
18 (8.2)

14 (6.4)
28 (12.7)
165 (75.0)
13 (5.9)

36 (16.4)
47 (21.4)
50 (22.7)
62 (28.2)
25(11.4)

6(2.7)
38 (17.3)
69 (31.4)
107 (48.6)
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Control (n=636)

265 (41.7)
7(1.1)
364 (57.2)

254 (39.9)
314 (49.4)
68 (10.7)

33(5.2)
66 (10.4)
472 (74.2)
65 (10.2)

98 (15.4)
116 (18.2)
130 (20.4)
166 (26.1)
126 (19.8)

10 (1.6)
84 (13.2)
223 (35.1)
319 (50.2)

Continued Tab

X'/t value P value
0.100 0.951
4339 0.114
4.580 0.205
8.218 0.084
3.794 0.285

Note: J’Family size was defined as people who lived at home regularly or for more than 6 months throughout the year.
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Tab 2 Univariate Logistic regression of early-life in-door environment exposure for childhood asthma in Chongqing

Exposure item

Family second-hand smoke exposure/n (%)
Second-hand smoke exposure level/n (%)

0 cig per day

>1 cig per day and <5 cig per day

=5 cig per day and <10 cig per day

>10 cig per day and <20 cig per day

>20 cig per day
Bedroom air conditioner use/n (%)
Dampness and mold points in bedroom/n (%)
Seen cockroaches in bedroom/n (%)
Room cleaning frequency/n (%)

6—7 times per week

3-5 times per week

<3 times per week

http://xuebao.shsmu.edu.cn

Asthma (n=220)
122 (55.5)

98 (44.5)
52 (23.6)
30 (13.6)
31 (14.1)

9 (4.1)
211 (95.9)
37 (16.8)
84 (38.2)

95 (43.2)
114 (51.8)
11 (5.0)

Control (n=636)
251(39.5)

385 (60.5)
120 (18.9)
61 (9.6)
62 (9.7)
8(1.3)
575 (90.4)
47 (7.0)
145 (21.6)

359 (53.4)
294 (43.8)
19 (2.8)

OR (95%CI)
1.910 (1.401-2.603)

Reference
1.702 (1.148-2.524)
1.932 (1.184-3.154)
1.964 (1.210-3.190)
4.420 (1.662-11.751)
2.487 (1.214-5.097)
2.689 (1.695-4.264)
2.245 (1.617-3.117)

Reference
1.469 (1.071-2.015)
2.271 (1.064-4.846)

I =R5==)

ESiay=en

g, L

P value

0.000

0.008
0.008
0.006
0.003
0.013
0.000
0.000

0.017
0.034
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Exposure item Asthma (n=220)

Air purifier using frequency/n (%)

Never 164 (74.5)

Only haze days 44 (20.0)

Every day 12 (5.5)
Home interior decoration/n (%) 32 (14.5)

Note: OR—odds ratio; CI—confidence interval; cig—cigarette.
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Continued Tab

Control (n=636) OR (95%CI) P value
435 (64.7) Reference -
171 (25.5) 0.691 (0.473-1.010) 0.056

66 (9.8) 0.471 (0.248-0.896) 0.022
64 (9.5) 1.617 (1.026-2.548) 0.038

BE G BL 12 B PM, 88 KR (57.71+8.96)
pg/m®, XTRRZLR (56.16£9.81) pg/m’, PM, ZE#EK
- e 38 n L 2 i 1) 2 U: (OR=1.017, 95%CI
1.001~1.034, P=0.040), /x4y 531 PM, R 757
A RE SR JLEE PR AR T AL I 2R (R3).
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Tab 3 Univariate Logistic regression analysis of PM, ; exposure in early-life of children in Chongqing

Exposure item Asthma (n=220) Control (n=636) OR (95%CI) P value
PM, . in utero/(pg-m™) 61.02+10.86 60.08+10.63 1008 (0.994-1.023) 0.262
PM,  atage 1/(pg-m™) 57.71£8.96 56.16£9.81 1.017 (1.001-1.034) 0.040
PM, _ at age 2/(pg-m™) 52.78+10.13 515141127 1.010 (0.996-1.025) 0.144
PM, ; at age 3/( pgem>) 48.36+9.67 46.94+10.45 1.013 (0.998-1.029) 0.079

2.3 7k LI ERBE DA A 5% R L S R Y i 1 %
P4 & Logistic P11 7y By
ZIRESHr (Ff4) KIN, LR LERNEEE
B RMVEIREEREE | RhESIRMH . T HEEL
R4 EHRPRERERESILEREN S EE Logistic B3 247

Tab 4 Multivariate Logistic regression of early-life environment exposure for childhood asthma

KL 1 % i) PM, 25 28 25 36 0 ) L 38 0 i 1) 2 9 XU
(¥1P<0.05); % HIFJE 2 KA o] DAREAR ) L 2 R iy
B A& IS (147 P<0.05) .

Ttem OR 95%CI P value

Dampness and mold points in bedroom 2.155 1.304-3.559 0.003
Seen cockroaches in bedroom 1.830 1.287-2.601 0.001
Bedroom air conditioner use 2.328 1.098-4.937 0.028
Air purifier using frequency

Never Reference - -

Only haze days 0.673 0.451-1.005 0.053

Every day 0.416 0.213-0.812 0.010
Family second-hand smoke exposure 1.762 1.272-2.440 0.001
PM, , exposure at age 1 1.063 1.034-1.093 0.000
Home interior decoration 2.082 0.946-4.581 0.068

Note: Adjusted for age and gender.
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