
Supplementary Text
Performance of the ISAAC and DBH screening questionnaire items in investigate influencing factors of respiratory and allergic diseases

International Study of Asthma and Allergies in Childhood (ISAAC)1 and Dampness in Building and health (DBH)2 screening questionnaire have been verified by
relevant research institutes,3-5 and have been translated into Chinese and used in research group China, Children, Homes, Health (CCHH), and we conducted
a follow-up survey on 300 respondents in Chongqing and collected 206 copies. The short questionnaire contains five questions, including
home address, gender, wheezing in the past 12 months, whether there are visible wet spots at home and family smoking. The results showed
that there was no significant difference between the short questionnaire participants and the long questionnaire participants (Table).6 Of
course, this survey has unavoidable limitations of all questionnaires. The collected data analyzed depends on the parents' retrospective reports,
which may contain bias caused by memory bias. For discussion of some biases, please refer to the research results of each city.7-16

Table: Comparison of long questionnaire and short questionnaire in Chongqing in 2011 [6 ]

short questionnaire long questionnaire p value
Sample size 206 5299
Questionnaire recovery rate 68.7 74.5
Residential location 0.070

Rural 11.2 10.4
Suburb 24.7 18.7
Urban 54.1 70.9

Gender 0.478
Boys 53.9 51.3
Gilrs 46.1 48.7

Wheezing in the past 12 months 26.3 20.6 0.054
Visible wet spots at home 10.8 8.1 0.181
Members of the family smoke 71.4 65.6 0.099
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Table S1: Age-specific and age-adjusted prevalence of pneumonia among preschool children in the Chinese seven cities in 2011 and
2019 by gender

2011 2019
Boys Girls Total Boys Girls Total

Age (years)
2-4 34.3%(32.3-36.3) 29.1%(27.1-31.1) 31.7%(30.3-33.2) 29.1%(27.7-30.6) 25.6%(24.2-27.1) 27.5%(26.4-28.5)
4-6 35.7%(34.8-36.7) 32.8%(31.8-33.7) 34.3%(33.6-35.0) 29.1%(28.2-30.0) 26.7%(25.8-27.6) 27.9%(27.3-28.5)
6-8 33.8%(32.3-35.2) 30.1%(28.6-31.6) 32.0%(31.0-33.1) 29.7%(28.1-31.4) 26.1%(24.4-27.8) 28.0%(26.8-29.2)

p value for trend 0.3290 0.8560 0.4410 0.6318 0.5686 0.4490
Urbanisation

Urban 35.6%(34.8-36.5) 31.7%(30.9-32.6) 33.7%(33.1-34.3) 29.0%(28.3-29.8) 26.0%(25.3-26.8) 27.6%(27.1-28.2)
Suburb 32.2%(30.6-33.8) 28.8%(27.2-30.4) 30.6%(29.4-31.7) 31.0%(29.2-32.8) 27.1%(25.3-28.9) 29.2%(27.9-30.5)
Rural 25.4%(21.9-29.1) 21.5%(18.0-25.4) 23.6%(21.1-26.2) 27.2%(23.7-30.8) 23.5%(19.8-27.5) 25.6%(23.0-28.2)

p value for difference <0.0001 <0.0001 <0.0001 0.0680 0.2406 0.0169
Duration of
breastfeeding

＜6 months 37.8%(36.7-38.8) 32.9%(31.8-34.0) 35.4%(34.7-36.2) 31.3%(30.2-32.5) 27.4%(26.2-28.6) 29.5%(28.7-30.3)
≥6 months 31.5%(30.5-32.5) 28.5%(27.4-29.5) 30.0%(29.3-30.8) 28.0%(27.2-28.9) 25.4%(24.5-26.2) 26.7%(26.1-27.4)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 0.0061 <0.0001
Premature birth



Yes 35.4%(31.8-39.0) 34.5%(30.6-38.5) 32.6%(32.1-33.1) 29.1%(28.4-29.8) 34.7%(29.1-40.5) 36.2%(32.5-40.0)
No 34.5%(33.8-35.3) 30.5%(29.8-31.3) 34.9%(32.3-37.6) 37.5%(32.5-42.6) 26.0%(25.3-26.7) 27.6%(27.1-28.1)

p value for difference 0.6800 0.0468 0.0922 0.0006 0.0012 <0.0001
Birth weight (g)

<2500 35.0%(31.0-39.0) 34.8%(31.4-38.4) 34.9%(32.3-37.6) 34.0%(30.1-38.1) 30.5%(26.8-34.5) 32.3%(29.6-35.1)

2500-4000 34.9%(34.1-35.7) 30.5%(29.8-31.3) 32.8%(32.2-33.3) 29.3%(28.5-30.1) 26.3%(25.5-27.1) 27.8%(27.3-28.4)

≥4000 31.1%(28.7-33.7) 29.0%(25.9-32.2) 30.3%(28.4-32.3) 28.6%(27.1-30.2) 24.1%(22.3-25.9) 26.9%(25.7-28.0)
p value for trend 0.0195 0.0143 0.0036 0.0566 0.0019 0.0030
Parental smoking

None 33.0%(32.0-34.0) 30.2%(29.2-31.2) 31.6%(30.9-32.3) 27.1%(26.3-27.9) 24.7%(23.9-25.5) 25.9%(25.4-26.5)
One 36.4%(35.3-37.5) 31.2%(30.1-32.3) 33.9%(33.1-34.7) 34.7%(33.3-36.1) 29.6%(28.3-31.0) 32.3%(31.3-33.3)
Two 36.7%(27.0-47.3) 31.8%(21.9-43.1) 34.3%(27.3-41.8) 32.9%(21.8-45.6) 29.2%(17.4-43.4) 31.6%(23.4-40.8)

p value for trend <0.0001 0.1650 <0.0001 <0.0001 <0.0001 <0.0001
Used antibiotics

Yes 39.8%(39.0-40.7) 35.5%(34.7-36.4) 37.8%(37.2-38.4) 10.1%(9.2-11.0) 8.9%(8.0-9.8) 9.5%(8.9-10.2)
No 16.8%(15.6-18.0) 15.2%(14.1-16.4) 16.0%(15.2-16.9) 36.2%(35.4-37.1) 32.5%(31.7-33.4) 34.5%(33.9-35.1)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
History of parental asthma

None 34.2%(33.5-35.0) 30.3%(29.6-31.1) 32.3%(31.8-32.9) 28.9%(28.2-29.6) 25.9%(25.2-26.6) 27.5%(27.0-28.0)
One 45.6%(41.1-50.1) 41.9%(37.1-46.8) 43.9%(40.6-47.1) 47.3%(42.1-52.5) 35.8%(30.3-41.6) 42.2%(38.4-46.0)
Two 19.4%(1.2-62.9) 65.6%(37.3-87.5) 49.1%(27.5-71.0) 25.9%(13.1-42.6) 19.2%(9.2-33.4) 22.3%(13.9-32.6)

p value for trend <0.0001 <0.0001 <0.0001 <0.0001 0.0204 <0.0001
History of parental allergy

None 33.1%(32.4-33.9) 29.5%(28.7-30.3) 31.4%(30.8-31.9) 26.2%(25.4-27.0) 23.2%(22.4-24.0) 24.8%(24.2-25.3)
One 46.3%(43.8-48.8) 41.0%(38.4-43.6) 43.8%(42.0-45.6) 36.1%(34.6-37.5) 32.7%(31.2-34.3) 34.5%(33.5-35.6)
Two 55.4%(47.4-63.2) 41.2%(33.0-49.8) 48.6%(42.9-54.4) 39.0%(35.5-42.5) 35.5%(32.0-39.1) 37.3%(34.8-39.8)



p value for trend <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Residence area

＜75m2 34.3%(33.2-35.5) 29.6%(28.5-30.8) 32.1%(31.2-32.9) 29.2%(27.8-30.6) 25.3%(23.9-26.8) 27.3%(26.3-28.3)
≥75m2 34.8%(33.8-35.7) 31.3%(30.3-32.2) 33.1%(32.4-33.8) 29.4%(28.6-30.2) 26.4%(25.6-27.2) 27.9%(27.4-28.5)

p value for difference 0.5830 0.0348 0.0609 0.8401 0.2296 0.2811
Frequency of putting
bedding to sunshine

Never 38.3%(34.0-42.8) 34.0%(29.9-38.3) 36.2%(33.2-39.2) 26.5%(22.4-30.8) 23.8%(19.7-28.3) 25.1%(22.2-28.2)
Sometimes 37.0%(35.7-38.4) 34.1%(32.8-35.5) 35.6%(34.7-36.6) 32.6%(31.4-33.8) 28.7%(27.5-29.9) 30.7%(29.9-31.6)

Often 33.2%(32.3-34.1) 28.7%(27.8-29.6) 31.0%(30.4-31.6) 27.6%(26.8-28.5) 24.8%(24.0-25.7) 26.3%(25.7-26.9)
p value for trend <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001
Frequency of clean
children's rooms

Rarely 32.2%(26.1-38.8) 29.3%(23.3-36.0) 30.8%(26.5-35.4) 30.8%(26.5-35.4) 28.6%(24.1-33.4) 29.8%(26.7-33.0)
Sometimes 35.9%(34.0-37.8) 32.9%(31.0-34.8) 34.4%(33.1-35.8) 31.8%(30.2-33.5) 28.3%(26.6-29.9) 30.1%(29.0-31.3)

Often 34.4%(33.6-35.2) 30.3%(29.5-31.1) 32.4%(31.8-33.0) 28.7%(27.9-29.5) 25.5%(24.8-26.3) 27.2%(26.6-27.7)
p value for trend 0.4010 0.0550 0.0533 0.0015 0.0022 <0.0001
Cooking fuel type

Natural gas/coal gas 35.3%(34.5-36.2) 31.3%(30.5-32.2) 33.4%(32.8-34.0) 29.7%(29.0-30.4) 26.3%(25.6-27.0) 28.1%(27.6-28.6)
Coal 37.2%(34.1-40.3) 30.5%(27.6-33.6) 33.9%(31.8-36.1) 34.7%(23.1-47.9) 37.6%(23.7-53.3) 36.9%(27.8-46.8)

Electricity 28.9%(26.9-30.9) 26.2%(24.3-28.3) 27.6%(26.2-29.0) 23.9%(20.8-27.1) 24.1%(21.0-27.4) 24.0%(21.8-26.2)
Wood 27.8%(18.8-38.3) 24.0%(15.8-33.9) 25.8%(19.7-32.8) 23.3%(3.7-59.0) 33.3%(1.9-85.5) 29.2%(8.7-58.7)
Other 36.5%(33.0-40.1) 33.3%(29.7-37.0) 34.9%(32.4-37.5) 10.0%(5.2-17.0) 12.2%(6.1-21.2) 11.0%(7.0-16.2)

p value for difference <0.0001 0.0001 <0.0001 <0.0001 0.0099 <0.0001
Indoor dampness

Yes 41.4%(39.3-43.5) 37.5%(35.3-39.6) 39.5%(38.0-41.0) 35.3%(33.4-37.3) 32.2%(30.3-34.2) 33.9%(32.5-35.2)



No 33.6%(32.8-34.3) 29.7%(28.9-30.4) 31.7%(31.1-32.2) 28.3%(27.6-29.1) 25.1%(24.4-25.9) 26.8%(26.3-27.3)
p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Home interior decoration

Yes 37.7%(35.9-39.5) 34.0%(32.1-35.8) 35.9%(34.6-37.2) 27.7%(25.7-29.8) 24.4%(22.3-26.6) 26.2%(24.7-27.7)
No 33.9%(33.1-34.7) 29.9%(29.1-30.7) 32.0%(31.4-32.6) 29.5%(28.7-30.2) 26.3%(25.6-27.1) 28.0%(27.4-28.5)

p value for difference 0.0001 <0.0001 0.0001 0.1217 0.0914 0.0265
Home interior purchase new
furniture

Yes 36.2%(34.9-37.4) 33.0%(31.7-34.3) 31.7%(31.0-32.3) 29.3%(27.9-30.8) 24.9%(23.5-26.5) 27.3%(26.2-28.4)
No 33.8%(32.9-34.7) 29.4%(28.5-30.3) 34.6%(33.7-35.5) 29.2%(28.5-30.0) 26.4%(25.6-27.2) 27.9%(27.3-28.4)

p value for difference 0.0024 <0.0001 <0.0001 0.9544 0.0898 0.3308
Wall painting materials

Wall paper 31.4%(29.1-33.8) 33.2%(30.8-35.7) 32.3%(30.6-34.0) 28.2%(26.8-29.6) 26.3%(24.9-27.7) 27.3%(26.3-28.3)
Emulsion paint 36.4%(35.4-37.3) 31.2%(30.2-32.1) 33.8%(33.1-34.5) 31.1%(30.0-32.3) 26.8%(25.7-28.0) 29.1%(28.3-29.9)

Paint 38.0%(35.7-40.3) 33.0%(30.7-35.3) 35.6%(34.0-37.2) 27.0%(22.9-31.5) 28.6%(23.8-33.8) 27.7%(24.6-31.0)
Wood 22.2%(16.0-29.5) 23.9%(17.7-30.9) 23.0%(18.6-27.9) 12.2%(7.0-19.4) 17.1%(9.7-27.0) 14.5%(10.0-20.1)

Lime / cement 29.8%(28.0-31.7) 27.1%(25.2-29.0) 28.6%(27.3-29.9) 24.0%(19.7-28.6) 24.8%(20.3-29.8) 24.4%(21.3-27.7)
Other 30.4%(27.3-33.6) 27.1%(24.2-30.3) 28.9%(26.7-31.1) 28.7%(27.4-29.9) 25.1%(23.8-26.4) 27.0%(26.1-27.9)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 0.1028 <0.0001
Flooring materials

Solid wood /
multi-layer solid wood

34.0%(32.9-35.1) 30.2%(29.1-31.2) 32.1%(31.4-32.9) 27.8%(26.7-28.9) 26.5%(25.4-27.6) 27.2%(26.4-27.9)

Laminate / Composite wood 38.9%(37.3-40.5) 34.8%(33.2-36.5) 37.0%(35.9-38.1) 31.8%(30.6-33.1) 27.6%(26.3-28.8) 29.8%(28.9-30.7)
Bamboo 32.4%(26.3-38.9) 27.3%(21.5-33.6) 30.0%(25.8-34.5) 27.1%(19.8-35.5) 20.5%(14.2-28.0) 23.9%(19.0-29.3)

Ceramic tile / stone / cement 32.2%(30.8-33.6) 28.2%(26.8-29.7) 30.4%(29.4-31.4) 29.2%(27.8-30.6) 24.4%(23.1-25.7) 26.9%(25.9-27.8)
PVC / plastics / plastic 37.9%(31.2-45.1) 21.8%(16.1-28.3) 28.9%(24.5-33.7) 29.4%(19.1-41.4) 24.6%(11.2-43.0) 27.9%(19.4-37.6)



leather
Other 32.3%(26.7-38.4) 29.7%(24.2-35.6) 30.9%(26.9-35.0) 20.8%(16.4-25.7) 22.8%(17.8-28.3) 21.7%(18.3-25.3)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 0.0074 <0.0001
Indoor heating mode

No heating 34.0%(31.9-36.0) 27.6%(25.7-29.7) 31.0%(29.5-32.4) 28.6%(27.4-29.9) 26.1%(24.8-27.5) 27.5%(26.6-28.4)
Individual household heating 34.0%(33.1-34.9) 30.8%(29.9-31.7) 32.4%(31.8-33.1) 30.5%(29.5-31.6) 26.6%(25.6-27.6) 28.7%(27.9-29.4)

Central heating 38.0%(36.4-39.7) 33.0%(31.3-34.7) 35.7%(34.5-36.9) 28.1%(26.6-29.6) 25.2%(23.8-26.7) 26.7%(25.6-27.7)
Other 29.1%(23.7-35.0) 29.0%(23.8-34.7) 29.1%(25.3-33.1) 26.5%(23.1-30.1) 24.9%(21.3-28.7) 25.7%(23.2-28.3)

p value for difference <0.0001 0.0010 <0.0001 0.0098 0.4250 0.0052
Indoor use air-conditioning

Yes 33.6%(32.8-34.5) 30.7%(29.8-31.6) 33.4%(32.5-34.3) 29.6%(28.8-30.4) 26.4%(25.6-27.2) 28.1%(27.5-28.6)
No 36.2%(35.0-37.6) 30.1%(28.8-31.4) 32.2%(31.6-32.8) 28.0%(26.5-29.6) 25.0%(23.5-26.6) 26.6%(25.5-27.7)

p value for difference 0.0011 0.5000 0.0327 0.0789 0.1334 0.0193
Indoor use air purifier

Yes 36.3%(33.0-39.6) 32.9%(29.7-36.3) 34.7%(32.4-37.1) 29.5%(28.4-30.7) 26.9%(25.8-28.1) 28.3%(27.5-29.1)
No 34.5%(33.7-35.2) 30.5%(29.8-31.3) 32.6%(32.0-33.1) 29.2%(28.3-30.1) 25.8%(24.9-26.6) 27.6%(26.9-28.2)

p value for difference 0.3040 0.1600 0.0780 0.6483 0.1210 0.1681
Indoor keeping furry pets

Yes 34.4%(32.2-36.6) 29.7%(27.6-31.9) 32.1%(30.6-33.7) 30.2%(28.1-32.4) 28.7%(26.7-30.8) 29.4%(28.0-30.9)
No 34.6%(33.9-35.4) 30.8%(30.0-31.6) 32.8%(32.3-33.4) 29.2%(28.5-29.9) 25.7%(25.0-26.5) 27.6%(27.1-28.1)

p value for difference 0.8370 0.3520 0.4220 0.4000 0.0062 0.0179
Asthma

Yes 62.2%(59.7-64.6) 62.3%(59.1-65.4) 62.2%(60.3-64.1) 59.1%(55.5-62.6) 60.0%(55.3-64.5) 59.5%(56.6-62.2)
No 31.9%(31.1-32.6) 28.7%(27.9-29.4) 30.3%(29.8-30.8) 27.9%(27.2-28.6) 25.0%(24.3-25.7) 26.5%(26.0-27.0)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Allergic rhinitis



Yes 49.6%(47.3-51.9) 44.8%(42.0-47.5) 47.6%(45.9-49.4) 44.5%(42.4-46.6) 43.5%(41.0-46.0) 44.1%(42.5-45.7)
No 32.7%(32.0-33.5) 29.4%(28.6-30.2) 31.1%(30.6-31.6) 27.0%(26.3-27.8) 24.2%(23.5-24.9) 25.6%(25.1-26.2)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Wheezing

Yes 48.2%(46.8-49.7) 45.7%(44.1-47.4) 47.1%(46.0-48.2) 57.6%(55.0-60.3) 57.1%(53.7-60.5) 57.3%(55.2-59.4)
No 29.9%(29.0-30.7) 26.9%(26.1-27.7) 28.4%(27.8-29.0) 26.8%(26.0-27.5) 24.3%(23.6-25.0) 25.6%(25.1-26.1)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Values are % (95% CI). p value for difference refers to the comparison of binary variables. Pneumonia, asthma, allergic rhinitis were defined as
physician-diagnosed since birth of children. Wheezing was defined as parents reported that the child has great difficulty breathing or the respiratory muscles of the
child are all involved in breathing, and the respiratory rate of the child is faster than normal since birth. Premature birth was defined as delivery under 37 weeks of
pregnancy. Used antibiotics was defined as child has been injected or taken since birth, such as but not limited to penicillin, azithromycin, cephalosporin, etc.
Parental smoking was defined as parents smoked equal to or more than 100 cigarettes in the lifetime. All calculations of p values are weighted, accounting for the
number of people sampled in two surveys in 2011 and 2019 and based on the χ² test.

Table S2: Multiple adjusted odds ratios of pneumonia in the Chinese seven cities of preschool children in 2011 and 2019 by duration of breastfeeding and
antibiotics use

Duration of
breastfeeding ≥

6 months

Never used
antibiotics

Used antibiotics Duration of
breastfeeding ≥

6 months

Never used
antibiotics

Used antibiotics

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

Girls 0.93(0.86-0.
99)

0.03
50

0.94(0.83-1.
07)

0.34
37

0.91(0.86-0.
96)

0.00
04

0.96(0.90-1.
02)

0.196
9

0.92(0.87-0.
97)

0.00
25

0.93(0.80-1.
09)

0.374
5

Age .. .. .. .. .. ..
2-4 1.00 1.00 1.00 .. .. .. .. .. ..
4-6 1.13(1.02-1. 0.02 1.15(0.94-1. 0.17 1.11(1.02-1. 0.01 .. .. .. .. .. ..



26) 56 42) 16 20) 31
6-8 0.95(0.84-1.

07)
0.40
57

0.92(0.73-1.
16)

0.49
09

0.99(0.90-1.
09)

0.81
81

.. .. .. .. .. ..

Urbanisation
Urban 1.00 1.00 1.00 1.00 1.00 1.00

Suburb 0.97(0.89-1.
06)

0.53
27

1.02(0.86-1.
19)

0.86
0

0.94(0.88-1.
01)

0.110
0

1.10(1.00-1.
20)

0.046
5

1.09(1.01-1.
18)

0.02
29

1.15(0.95-1.
40)

0.150
0

Rural 1.00(0.81-1.
22)

0.98
41

1.09(0.80-1.
45)

0.58
13

0.78(0.65-0.
93)

0.00
73

1.15(0.95-1.
38)

0.134
8

1.15(0.97-1.
36)

0.09
56

1.09(0.77-1.
51)

0.597
9

Duration of
breastfeeding ≥ 6
months

.. .. 0.85(0.75-0.
97)

0.01
64

0.83(0.79-0.
88)

＜

0.00
01

.. .. 0.92(0.86-0.
97)

0.00
28

0.96(0.82-1.
12)

0.588
6

Premature birth .. .. .. .. .. .. 1.32(1.02-1.
70)

0.032
3

1.28(1.05-1.
55)

0.01
28

1.34(0.77-2.
21)

0.269
3

Birth weight (g)
＜2500 0.99(0.81-1.

21)
0.93
51

0.85(0.60-1.
17)

0.32
12

1.16(1.02-1.
32)

0.02
85

1.21(0.99-1.
47)

0.055
1

1.24(1.06-1.
44)

0.00
72

0.83(0.54-1.
24)

0.389
0

2500~4000 1.00 1.00 1.00 1.00 1.00 1.00
≥4000 0.93(0.81-1.

06)
0.28
17

0.90(0.70-1.
16)

0.43
09

0.88(0.79-0.
98)

0.01
86

0.87-1.04 0.246
6

0.98(0.90-1.
05)

0.54
07

0.92(0.76-1.
12)

0.432
2

Parental smoking
None 1.00 1.00 1.00 1.00 1.00 1.00
One 1.13(1.05-1.

21)
0.00
10

1.31(1.15-1.
49)

＜

0.00
01

1.09(1.03-1.
15)

0.00
15

1.34(0.25-1.
44)

＜

0.000
1

1.27(1.19-1.
35)

＜

0.00
01

1.53(1.30-1.
79)

＜

0.000
1

Two 0.91(0.52-1. 0.73 0.99(0.42-2. 0.97 1.04(0.71-1. 0.84 1.28(0.74-2. 0.362 1.30(0.82-2. 0.24 1.92(0.71-4. 0.160



54) 43 03) 23 51) 19 13) 5 04) 99 50) 5
Used antibiotics 2.66(2.41-2.

93)
＜

0.00
01

.. .. .. .. 0.23(0.20-0.
25)

＜

0.000
1

.. .. .. ..

History of parental
asthma

.. .. .. .. .. ..

None .. .. .. .. .. .. 1.00 1.00 1.00
One .. .. .. .. .. .. 1.24(0.98-1.

55)
0.067
8

1.20(1.00-1.
45)

0.04
63

1.38(0.81-2.
24)

0.214
8

Two .. .. .. .. .. .. 1.20(0.66-2.
13)

0.542
3

1.00(0.60-1.
61)

0.98
80

0.76(0.04-4.
26)

0.755
1

History of parental
allergy

None 1.00 1.00 1.00 1.00 1.00 1.00
One 1.15(1.02-1.

31)
0.02
61

1.37(1.05-1.
79)

0.01
95

1.19(1.09-1.
30)

＜

0.00
01

1.20(1.11-1.
30)

＜

0.000
1

1.20(1.13-1.
28)

＜

0.00
01

1.12(0.92-1.
35)

0.255
1

Two 1.84(1.28-2.
66)

0.00
10

2.37(1.22-4.
53)

0.00
96

1.20(0.93-1.
55)

0.16
14

1.17(1.00-1.
36)

0.045
4

1.17(1.03-1.
33)

0.01
40

1.83(1.26-2.
61)

0.001
1

Frequency of putting
bedding to sunshine

.. .. .. .. .. ..

Never 1.00 1.00 1.00 .. .. .. .. .. ..
Sometimes 0.98(0.80-1.

21)
0.87
57

0.82(0.59-1.
14)

0.22
75

0.94(0.80-1.
10)

0.44
97

.. .. .. .. .. ..

Often 0.87(0.71-1.
08)

0.20
03

0.67(0.49-0.
93)

0.01
42

0.85(0.73-0.
99)

0.04
24

.. .. .. .. .. ..



Cooking fuel type
Natural gas/coal gas 1.00 1.00 1.00 1.00 1.00 1.00

Coal 0.93(0.79-1.
10)

0.42
31

0.86(0.66-1.
12)

0.28
51

1.03(0.92-1.
16)

0.57
74

1.83(1.01-3.
21)

0.039
8

1.33(0.80-2.
18)

0.25
46

2.52(1.07-5.
35)

0.023
3

Electricity 0.83(0.74-0.
93)

0.00
19

0.92(0.76-1.
11)

0.37
50

0.86(0.78-0.
93)

0.00
05

1.03(0.88-1.
22)

0.686
4

0.98(0.85-1.
13)

0.76
67

0.83(0.58-1.
15)

0.829
5

Wood 0.67(0.39-1.
09)

0.118
2

0.80(0.36-1.
59)

0.54
63

0.82(0.55-1.
21)

0.32
52

-- 0.903
5*

0.69(0.12-3.
27)

0.65
47

-- 0.957
7*

Other 1.05(0.89-1.
24)

0.54
73

0.97(0.70-1.
31)

0.84
22

1.15(1.01-1.
31)

0.03
31

0.33(0.14-0.
66)

0.003
6

0.45(0.25-0.
76)

0.00
50

0.28(0.07-0.
75)

0.031
1

Indoor dampness 1.24(1.12-1.
38)

＜

0.00
01

1.34(1.10-1.
63)

0.00
28

1.22(1.13-1.
32)

＜

0.00
01

1.20(1.09-1.
31)

0.000
1

1.16(1.07-1.
25)

0.00
02

1.13(0.90-1.
41)

0.288
0

Home interior
decoration

1.02(0.93-1.
12)

0.67
47

1.15(0.96-1.
38)

0.12
34

1.11(1.03-1.
19)

0.00
42

.. .. .. .. .. ..

Wall painting materials .. .. .. .. .. ..
Wall paper 1.00 1.00 .. .. .. .. .. ..

Emulsion paint 1.09(0.96-1.
25)

0.17
64

1.09(0.88-1.
37)

0.42
29

1.06(0.96-1.
16)

0.23
99

.. .. .. .. .. ..

Paint 1.16(0.98-1.
25)

0.09
10

0.99(0.74-1.
31)

0.92
83

1.19(1.06-1.
34)

0.00
43

.. .. .. .. .. ..

Wood 0.92(0.62-1.
34)

0.67
84

0.54(0.28-0.
97)

0.05
29

0.95(0.69-1.
29)

0.72
96

.. .. .. .. .. ..

Lime / cement 0.98(0.84-1.
15)

0.80
31

1.04(0.80-1.
35)

0.76
21

0.98(0.87-1.
10)

0.68
49

.. .. .. .. .. ..

Other 0.99(0.81-1. 0.93 0.85(0.61-1. 0.33 0.97(0.83-1. 0.65 .. .. .. .. .. ..



21) 20 18) 51 13) 70
Flooring materials .. .. .. .. .. ..

Solid wood /
multi-layer solid wood

1.00 1.00 1.00 .. .. .. .. .. ..

Laminate /
Composite wood

1.07(0.97-1.
18)

0.16
42

1.15(0.97-1.
38)

0.112
3

1.07(1.00-1.
15)

0.04
59

.. .. .. .. .. ..

Bamboo 0.86(0.63-1.
15)

0.32
15

0.96(0.53-1.
63)

0.88
86

0.79(0.62-0.
99)

0.04
44

.. .. .. .. .. ..

Ceramic tile / stone /
cement

0.96(0.87-1.
05)

0.38
45

0.96(0.81-1.
14)

0.65
92

1.01(0.94-1.
09)

0.72
51

.. .. .. .. .. ..

PVC / plastics /
plastic leather

0.83(0.59-1.
14)

0.25
78

1.31(0.76-2.
16)

0.30
20

0.90(0.70-1.
16)

0.42
70

.. .. .. .. .. ..

Other 1.17(0.88-1.
54)

0.26
53

0.90(0.57-1.
37)

0.62
72

1.15(0.91-1.
44)

0.23
38

.. .. .. .. .. ..

Indoor heating mode .. .. .. .. .. ..
No heating 1.00 1.00 1.00 .. .. .. .. .. ..

Individual household h
eating

1.05(0.93-1.
17)

0.43
91

1.02(0.84-1.
25)

0.82
18

1.04(0.96-1.
14)

0.33
00

.. .. .. .. .. ..

Central heating 1.18(1.04-1.
35)

0.01
34

1.06(0.84-1.
35)

0.61
79

1.20(1.08-1.
33)

0.00
07

.. .. .. .. .. ..

Other 0.83(0.61-1.
11)

0.21
84

0.92(0.57-1.
43)

0.71
79

1.08(0.86-1.
36)

0.51
20

.. .. .. .. .. ..

Indoor use
air-conditioning

0.82(0.76-0.
90)

＜

0.00
01

0.84(0.72-0.
98)

0.02
15

0.85(0.79-0.
91)

＜

0.00
01

0.87(0.80-0.
95)

0.001
7

0.88(0.82-0.
95)

0.00
08

0.95(0.80-1.
13)

0.548
4

Asthma 2.66(2.30-3. ＜ 3.89(2.98-5. ＜ 2.24(2.03-2. ＜ 2.05(1.71-2. ＜ 1.72(1.50-1. ＜ 4.47(2.90-6. ＜



07) 0.00
01

09) 0.00
01

47) 0.00
01

46) 0.000
1

98) 0.00
01

84) 0.000
1

Allergic rhinitis 1.41(1.24-1.
60)

＜

0.00
01

1.30(1.00-1.
68)

0.04
82

1.37(1.25-1.
49)

＜

0.00
01

1.54(0.39-1.
71)

＜

0.000
1

1.56(1.44-1.
69)

＜

0.00
01

1.56(1.17-2.
05)

0.001
8

Wheezing 1.69(1.55-1.
83)

＜

0.00
01

1.90(1.62-2.
22)

＜

0.00
01

1.61(1.51-1.
71)

＜

0.00
01

2.40(2.10-2.
75)

＜

0.000
1

2.41(2.17-2.
67)

＜

0.00
01

2.75(1.91-3.
89)

＜

0.000
1

After a multivariate logistic stepwise regression analysis, the co-variates that were finally included in the analysis are listed in the table. ORs
of 1.00 indicate reference values. Pneumonia, asthma, allergic rhinitis were defined as physician-diagnosed since birth of children. Wheezing was defined as
parents reported that the child has great difficulty breathing or the respiratory muscles of the child are all involved in breathing, and the respiratory rate of the child is
faster than normal since birth. Premature birth was defined as delivery under 37 weeks of pregnancy. Used antibiotics was defined as child has been injected or taken
since birth, such as but not limited to penicillin, azithromycin, cephalosporin, etc. Parental smoking was defined as parents smoked equal to or more than 100
cigarettes in the lifetime. OR=odds ratio. *p value were OR ＜0.0001 maybe due to too few subjects for these co-variates.

Table S3: Multiple adjusted odds ratios of asthma, allergic rhinitis and wheezing and in the Chinese seven cities of preschool children
in 2011 and 2019

2011 2019
Asthma Allergic rhinitis Wheezing Asthma Allergic rhinitis Wheezing

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

OR(95%CI) p
value

Girls 0.74(0.67-
0.81)

<0.0
001

0.75(0.69-
0.81)

<0.0
001

0.86(0.81-
0.91)

<0.0
001

0.81(0.71-0.
93)

0.00
22

0.81(0.75-
0.87)

<0.0
001

0.72(0.65-0.
80)

<0.0
001

Age
2-4 .. .. 1.00 1.00 .. .. .. .. .. ..
4-6 .. .. 1.60(1.39- <0.0 1.14(1.04- 0.00 .. .. .. .. .. ..



1.86) 001 1.25) 47
6-8 .. .. 2.25(1.93-

2.64)
<0.0
001

2.24(2.04-
2.47)

<0.0
001

.. .. .. .. .. ..

Urbanisation
Urban 1.00 1.00 1.00 1.00 1.00 .. ..

Suburb 0.85(0.75-
0.95)

0.00
56

0.84(0.76-
0.93)

0.00
13

1.14(1.07-
1.22)

0.00
01

1.34(1.13-1.
58)

0.00
07

0.82(0.73-
0.91)

0.00
02

.. ..

Rural 0.63(0.44-
0.88)

0.00
96

0.44(0.29-
0.62)

<0.0
001

0.90(0.76-
1.05)

0.19
10

1.16(0.78-1.
67)

0.44
43

0.69(0.52-
0.90)

0.00
72

.. ..

Duration of
breastfeeding
≥6 months

0.84(0.76-
0.92)

0.00
02

0.85(0.78-
0.92)

<0.0
001

1.05(1.00-
1.11)

0.07
24

0.87(0.77-1.
00)

0.04
37

0.80(0.75-
0.87)

<0.0
001

0.81(0.73-0.
89)

<0.0
001

Birth weight (g)
＜2500 .. .. .. .. .. .. .. .. 1.00 .. ..
2500~4000 .. .. .. .. .. .. .. .. 1.30(1.06-

1.62)
0.01
52

.. ..

≥4000 .. .. .. .. .. .. .. .. 1.35(1.08-
1.70)

0.01
1

.. ..

Parental smoking
None .. .. .. .. .. .. .. .. 1.00 1.00
One .. .. .. .. .. .. .. .. 1.10(1.01-

1.19)
0.02
84

1.16(1.04-1.
29)

0.00
72

Two .. .. .. .. .. .. .. .. 0.53(0.47-
0.58)

<0.0
001

1.85(0.95-3.
36)

0.05
70

Used antibiotics 1.46(1.27-
1.69)

<0.0
001

1.61(1.44-
1.82)

<0.0
001

1.46(1.36-
1.57)

<0.0
001

0.62(0.50-0.
77)

<0.0
001

0.53(0.47-
0.58)

<0.0
001

0.47(0.40-0.
55)

<0.0
001



History of parental
asthma

None 1.00 1.00 1.00 1.00 1.00 1.00
One 2.67(2.23-

3.18)
<0.0
001

1.34(1.11-
1.59)

0.00
16

2.00(1.72-
2.32)

<0.0
001

2.95(2.29-3.
80)

<0.0
001

0.96(0.78-
1.18)

0.70
60

2.71(2.16-3.
38)

<0.0
001

Two 5.81(2.11-
15.58)

0.00
05

1.53(0.47-
4.19)

0.43
91

3.23(1.21-
9.20)

0.02
2

1.48(0.42-3.
92)

0.48
12

0.20(0.08-
0.41)

<0.0
001

0.44(0.12-1.
16)

0.14
27

History of parental
allergy

None 1.00 1.00 1.00 1.00 1.00 1.00
One 1.32(1.17-

1.50)
<0.0
001

4.11(3.73-
4.52)

<0.0
001

1.41(1.29-
1.55)

<0.0
001

1.23(1.07-1.
42)

0.00
40

3.00(2.78-
3.24)

<0.0
001

1.48(1.33-1.
65)

<0.0
001

Two 1.22(0.87-
1.69)

0.25
03

7.04(5.49-
9.00)

<0.0
001

1.85(1.44-
2.39)

<0.0
001

1.30(1.00-1.
67)

0.04
4

5.56(4.89-
6.32)

<0.0
001

1.62(1.33-1.
96)

<0.0
001

Residence area ≥

75m2

.. .. 1.16(1.06-
1.26)

0.001
0

1.10(1.04-
1.16)

0.00
13

.. ..

Frequency of clean
children's rooms

Rarely .. .. .. .. 1.00 .. .. .. .. 1.00
Sometimes .. .. .. .. 0.92(0.73-

1.17)
0.50
54

.. .. .. .. 0.78(0.60-1.
03)

0.07
25

Often .. .. .. .. 0.79(0.63-
0.99)

0.04
01

.. .. .. .. 0.67(0.52-0.
87)

0.00
20

Indoor dampness .. .. 1.20(1.07-
1.33)

0.00
11

1.32(1.22-
1.43)

<0.0
001

.. .. 1.12(1.02-
1.24)

0.01
59

1.42(1.26-1.
60)

<0.0
001

Home interior .. .. .. .. 1.11(1.05- 0.00 .. .. .. .. .. ..



purchase new
furniture

1.18) 03

Wall painting
materials

Wall paper .. .. 1.00 .. .. .. .. 1.00 .. ..
Emulsion paint .. .. 1.05(0.92-

1.20)
0.50
04

.. .. .. .. 1.01(0.93-
1.11)

0.76
92

.. ..

Paint .. .. 1.09(0.92-
1.29)

0.30
78

.. .. .. .. 0.74(0.56-
0.96)

0.02
85

.. ..

Wood .. .. 0.84(0.52-
1.30)

0.45
28

.. .. .. .. 0.96(0.55-
1.59)

0.89
25

.. ..

Lime / cement .. .. 0.81(0.67-
0.97)

0.02
42

.. .. .. .. 0.98(0.72-
1.29)

0.86
41

.. ..

Other .. .. 0.82(0.64-
1.04)

0.10
48

.. .. .. .. 0.83(0.75-
0.92)

0.00
06

.. ..

Flooring materials
Solid wood /

multi-layer solid w
ood

1.00 1.00 .. .. 1.00 1.00 1.00

Laminate /
Composite wood

0.91(0.81-
1.01)

0.08
52

1.04(0.95-
1.15)

0.41
42

.. .. 0.87(0.75-1.
01)

0.07
06

1.14(1.05-
1.24)

0.00
17

1.06(0.95-1.
19)

0.28
62

Bamboo 1.09(0.73-
1.60)

0.66
26

1.12(0.80-
1.54)

0.48
85

.. .. 1.08(0.50-2.
11)

0.82
49

1.05(0.67-
1.57)

0.83
42

1.10(0.62-1.
84)

0.72
80

Ceramic tile / stone
/ cement

0.77(0.67-
0.88)

0.00
01

0.74(0.65-
0.84)

<0.0
001

.. .. 0.96(0.79-1.
15)

0.64
91

0.79(0.71-
0.88)

<0.0
001

0.75(0.65-0.
87)

<0.0
001

PVC / plastics / 0.83(0.53- 0.41 0.61(0.38- 0.02 .. .. 0.18(0.01-0. 0.10 1.36(0.70- 0.33 1.30(0.52-2. 0.53



plastic leather 1.27) 79 0.92) 55 94) 49 2.48) 41 74) 18
Other 0.98(0.67-

1.40)
0.90
19

0.72(0.49-
1.03)

0.08
01

.. .. 0.88(0.50-1.
47)

0.65
30

0.80(0.56-
1.10)

0.18
02

1.03(0.68-1.
52)

0.87
47

Indoor heating
mode

No heating 1.00 .. .. .. .. 1.00 1.00 1.00
Individual househo

ld heating
0.88(0.77-

1.01)
0.07
55

.. .. .. .. 0.88(0.76-1.
02)

0.08
49

1.05(0.96-
1.14)

0.28
58

0.97(0.87-1.
09)

0.61
17

Central heating 0.48(0.39-
0.57)

<0.0
001

.. .. .. .. 0.53(0.42-0.
67)

<0.0
001

0.65(0.57-
0.74)

<0.0
001

0.74(0.62-0.
87)

0.00
05

Other 1.19(0.83-
1.69)

0.33
73

.. .. .. .. 0.95(0.63-1.
40)

0.81
02

0.99(0.79-
1.23)

0.92
90

0.50(0.35-0.
71)

0.00
02

Indoor use
air-conditioning

1.32(1.17-
1.49)

<0.0
001

.. .. .. .. .. .. 1.26(1.11-
1.42)

0.00
03

0.83(0.71-0.
98)

0.02
19

Indoor use
air purifier

.. .. 1.42(1.22-
1.65)

<0.0
001

1.29(1.15-
1.46)

<0.0
001

.. .. 1.26(1.16-
1.35)

<0.0
001

.. ..

Indoor keeping furry
pets

.. .. .. .. 1.13(1.04-
1.23)

0.004
0

.. .. .. .. .. ..

Asthma .. .. 2.78(2.49-
3.11)

<0.0
001

7.48(6.78-
8.26)

<0.0
001

.. .. 1.84(1.58-
2.14)

<0.0
001

17.97(15.70-
20.58)

<0.0
001

Allergic rhinitis 2.75(2.46-
3.07)

<0.0
001

.. .. 1.45(1.33-
1.58)

<0.0
001

1.84(1.58-2.
14)

<0.0
001

.. .. 1.81(1.60-2.
04)

<0.0
001

Wheezing 7.34(6.66-
8.10)

<0.0
001

1.48(1.36-
1.62)

<0.0
001

.. .. 17.98(15.71-
20.60)

<0.0
001

1.80(1.59-
2.02)

<0.0
001

.. ..

Pneumonia 2.53(2.31-
2.78)

<0.0
001

1.41(1.29-
1.53)

<0.0
001

1.64(1.55-
1.74)

<0.0
001

1.96(1.72-2.
25)

<0.0
001

1.60(1.48-
1.73)

<0.0
001

2.49(2.25-2.
75)

<0.0
001



After a multivariate logistic stepwise regression analysis, the co-variates that were finally included in the analysis are listed in the table. ORs
of 1.00 indicate reference values. Pneumonia, asthma, allergic rhinitis were defined as physician-diagnosed since birth of children. Wheezing was defined as
parents reported that the child has great difficulty breathing or the respiratory muscles of the child are all involved in breathing, and the respiratory rate of the child is
faster than normal since birth. Premature birth was defined as delivery under 37 weeks of pregnancy. Used antibiotics was defined as child has been injected or taken
since birth, such as but not limited to penicillin, azithromycin, cephalosporin, etc. Parental smoking was defined as parents smoked equal to or more than 100
cigarettes in the lifetime. OR=odds ratio. *p value were OR ＜0.0001 maybe due to too few subjects for these co-variates.

Table S4: Age-specific and age-adjusted prevalence of pneumonia among preschool children in the Chinese seven cities in 2011 and
2019 by duration of breastfeeding

2011 2019
Duration of

breastfeeding ＜

6 months

Duration of
breastfeeding ≥

6 months
Total

Duration of
breastfeeding ＜

6 months

Duration of
breastfeeding ≥

6 months
Total

Age (years)
2-4 34.3%(32.2-36.4) 29.5%(27.6-31.4) 31.7%(30.3-33.2) 28.9%(27.2-30.6) 26.6%(25.3-27.9) 27.5%(26.4-28.5)
4-6 36.5%(35.6-37.5) 31.9%(30.9-32.8) 34.3%(33.6-35.0) 30.1%(29.1-31.2) 26.6%(25.8-27.4) 27.9%(27.3-28.5)
6-8 35.4%(33.9-37.0) 28.8%(27.4-30.2) 32.0%(31.0-33.1) 29.4%(27.5-31.4) 27.1%(25.6-28.6) 28.0%(26.8-29.2)

p value for difference 0.7315 0.1533 0.4410 0.6289 0.6632 0.4490
Gender

Boys 37.8%(36.7-38.8) 31.5%(30.5-32.5) 34.6%(33.8-35.3) 31.3%(30.2-32.5) 28.0%(27.2-28.9) 29.3%(28.6-30.0)
Girls 32.9%(31.8-34.0) 28.5%(27.4-29.5) 30.6%(29.9-31.4) 27.4%(26.2-28.6) 25.4%(24.5-26.2) 26.1%(25.4-26.8)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Urbanisation

Urban 36.4%(35.5-37.2) 31.0%(30.1-31.8) 33.7%(33.1-34.3) 29.3%(28.4-30.2) 26.5%(25.9-27.2) 27.6%(27.1-28.2)
Suburb 32.4%(30.8-34.1) 28.9%(27.4-30.4) 30.6%(29.4-31.7) 31.4%(29.2-33.6) 28.1%(26.5-29.6) 29.2%(27.9-30.5)



Rural 26.3%(22.2-30.8) 21.8%(18.7-25.1) 23.6%(21.1-26.2) 26.0%(21.8-30.5) 25.3%(22.2-28.7) 25.6%(23.0-28.2)
p value for difference <0.0001 <0.0001 <0.0001 0.0601 0.1387 0.0169
Premature birth

Yes 37.7%(34.4-41.1) 29.7%(25.5-34.0) 32.6%(32.1-33.1) 38.7%(33.4-44.3) 33.8%(28.7-39.2) 36.2%(32.5-40.0)
No 35.3%(34.5-36.1) 30.0%(29.3-30.8) 34.9%(32.3-37.6) 29.2%(28.4-30.1) 26.6%(26.0-27.2) 27.6%(27.1-28.1)

p value for difference 0.1741 0.8972 0.0922 0.0003 0.0045 <0.0001
Birth weight (g)

<2500 38.6%(35.2-42.0) 29.3%(25.3-33.5) 34.9%(32.3-37.6) 32.4%(28.5-36.6) 32.3%(28.5-36.3) 32.3%(29.6-35.1)
2500-4000 35.4%(34.6-36.2) 30.2%(29.4-31.0) 32.8%(32.2-33.3) 29.2%(28.3-30.1) 27.0%(26.3-27.7) 27.8%(27.3-28.4)

≥4000 33.0%(30.1-36.0) 28.5%(25.9-31.2) 30.3%(28.4-32.3) 30.5%(28.4-32.6) 24.9%(23.5-26.3) 26.9%(25.7-28.0)
p value for trend 0.0154 0.4345 0.0036 0.9208 0.0002 0.0030
Parental smoking

None 34.0%(33.0-35.0) 29.3%(28.3-30.3) 31.6%(30.9-32.3) 27.7%(26.7-28.6) 24.9%(24.2-25.6) 25.9%(25.4-26.5)
One 37.2%(36.0-38.3) 30.9%(29.8-32.0) 33.9%(33.1-34.7) 33.7%(32.1-35.3) 31.4%(30.2-32.6) 32.3%(31.3-33.3)
Two 36.1%(26.9-46.2) 31.9%(21.4-44.0) 34.3%(27.3-41.8) 39.1%(25.2-54.4) 26.4%(16.7-38.2) 31.6%(23.4-40.8)

p value for trend <0.0001 0.0261 <0.0001 <0.0001 <0.0001 <0.0001
Used antibiotics

Yes 40.5%(39.6-41.4) 35.0%(34.1-35.9) 37.8%(37.2-38.4) 9.8%(8.8-10.9) 9.3%(8.6-10.1) 9.5%(8.9-10.2)
No 17.2%(15.9-18.5) 15.0%(13.0-16.2) 16.0%(15.2-16.9) 36.2%(35.2-37.2) 33.4%(32.6-34.2) 34.4%(33.9-35.1)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
History of parental asthma

None 35.1%(34.3-35.8) 29.7%(29.0-30.5) 32.3%(31.8-32.9) 29.1%(28.3-30.0) 26.5%(25.8-27.1) 27.5%(27.0-28.0)
One 46.0%(41.7-50.4) 40.8%(35.9-45.9) 43.9%(40.6-47.1) 44.9%(39.0-59.0) 40.2%(35.3-45.4) 42.2%(38.4-46.0)
Two 22.2%(3.3-57.9) 53.2%(23.5-81.3) 49.1%(27.5-71.0) 16.9%(5.9-34.7) 25.2%(14.4-38.9) 22.3%(13.9-32.6)

p value for trend <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001



History of parental allergy
None 34.0%(33.2-34.7) 29.0%(28.2-29.7) 31.4%(30.8-31.9) 26.3%(25.4-27.3) 23.9%(23.2-24.6) 24.8%(24.2-25.3)
One 46.8%(44.4-49.2) 39.9%(37.3-42.6) 43.8%(42.0-45.6) 36.3%(34.7-38.1) 33.3%(32.0-34.6) 34.5%(33.5-35.6)
Two 46.5%(38.8-54.3) 51.9%(43.1-60.6) 48.6%(42.9-54.4) 39.4%(35.3-43.6) 36.0%(32.9-39.2) 37.3%(34.8-39.8)

p value for trend <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Residence area

＜75m2 34.8%(33.6-36.1) 29.6%(28.4-30.7) 32.1%(31.2-32.9) 30.5%(28.9-32.3) 25.2%(24.0-26.5) 27.3%(26.3-28.3)
≥75m2 35.8%(34.8-36.7) 30.4%(29.4-31.3) 33.1%(32.4-33.8) 29.1%(28.2-30.1) 27.2%(26.5-27.9) 27.9%(27.4-28.5)

p value for difference 0.2411 0.2968 0.0609 0.1534 0.0072 0.2811
Frequency of putting bedding
to sunshine

Never 39.3%(35.0-43.6) 33.0%(28.8-37.4) 36.2%(33.2-39.2) 23.7%(19.7-28.2) 26.3%(22.2-30.7) 25.1%(22.2-28.2)
Sometimes 38.9%(37.5-43.0) 32.7%(31.4-34.0) 35.6%(34.7-36.6) 31.8%(30.3-33.2) 30.1%(29.0-31.2) 30.7%(29.9-31.6)

Often 33.4%(32.5-34.4) 28.6%(27.7-29.5) 31.0%(30.4-31.6) 28.5%(27.5-29.6) 25.0%(24.2-25.7) 26.3%(25.7-26.9)
p value for trend <0.0001 <0.0001 <0.0001 0.0799 <0.0001 <0.0001
Frequency of clean children's
rooms

Rarely 32.7%(26.5-39.4) 29.7%(23.7-36.2) 30.8%(26.5-35.4) 30.8%(26.0-35.8) 28.9%(24.8-33.2) 29.8%(26.7-33.0)
Sometimes 36.3%(34.4-38.2) 32.4%(30.5-34.3) 34.4%(33.1-35.8) 32.0%(30.1-33.9) 28.9%(27.4-30.4) 30.1%(29.0-31.3)

Often 35.3%(34.5-36.1) 29.6%(28.9-30.4) 32.4%(31.8-33.0) 28.8%(27.9-29.8) 26.2%(25.5-26.9) 27.2%(26.6-27.7)
p value for trend 0.6781 0.0280 0.0533 0.0067 0.0010 <0.0001
Cooking fuel type

Natural gas/coal gas 35.8%(34.9-36.7) 31.1%(30.3-31.9) 33.4%(32.8-34.0) 29.9%(29.1-30.8) 26.9%(26.3-27.6) 28.1%(27.6-28.6)
Coal 37.4%(34.6-40.3) 29.3%(26.1-32.6) 33.9%(31.8-36.1) 33.6%(20.6-48.7) 39.7%(27.2-53.3) 36.9%(27.8-46.8)

Electricity 30.8%(38.7-32.9) 25.0%(23.1-26.9) 27.6%(26.2-29.0) 23.7%(20.3-27.4) 23.7%(20.9-26.7) 24.0%(21.8-26.2)



Wood 29.8%(20.2-40.9) 24.7%(16.7-34.2) 25.8%(19.7-32.8) 51.1%(18.1-83.4) 0.0%(0.0-52.2) 29.2%(8.7-58.7)
Other 39.8%(36.0-43.7) 30.9%(27.6-34.3) 34.9%(32.4-37.5) 12.6%(6.9-20.4) 9.6%(4.5-17.5) 11.0%(7.0-16.2)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Indoor dampness

Yes 42.0%(39.9-44.1) 37.0%(34.8-39.1) 39.5%(38.0-41.0) 36.3%(34.0-38.6) 32.4%(30.7-34.2) 33.9%(32.5-35.2)
No 34.4%(33.6-35.2) 29.0%(28.3-29.8) 31.7%(31.1-32.2) 28.4%(27.6-29.3) 25.8%(25.1-26.5) 26.8%(26.3-27.3)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Home interior decoration

Yes 39.0%(37.2-40.8) 32.7%(31.0-34.6) 35.9%(34.6-37.2) 27.6%(25.1-30.1) 25.3%(23.4-27.2) 26.2%(24.7-27.7)
No 34.7%(33.8-35.5) 29.5%(28.7-30.2) 32.0%(31.4-32.6) 29.7%(28.9-30.6) 26.9%(26.3-27.6) 28.0%(27.4-28.5)

p value for difference <0.0001 0.0007 0.0001 0.1113 0.1143 0.0265
Home interior purchase new
furniture

Yes 38.2%(36.9-39.5) 31.2%(29.9-32.4) 31.7%(31.0-32.3) 28.7%(27.0-30.5) 26.4%(25.1-27.7) 27.3%(26.2-28.4)
No 34.0%(33.1-34.9) 29.4%(28.5-30.3) 34.6%(33.7-35.5) 29.7%(28.7-30.6) 26.8%(26.1-27.5) 27.9%(27.3-28.4)

p value for difference <0.0001 0.0227 <0.0001 0.3672 0.6198 0.3308
Wall painting materials

Wall paper 34.7%(32.4-37.1) 29.5%(27.1-32.0) 32.3%(30.6-34.0) 28.0%(26.4-29.7) 26.8%(25.6-28.1) 27.3%(26.3-28.3)
Emulsion paint 36.3%(35.3-37.3) 31.4%(30.4-32.4) 33.8%(33.1-34.5) 32.0%(30.7-33.3) 27.3%(26.4-28.3) 29.1%(28.3-29.9)

Paint 38.5%(36.3-40.7) 31.9%(29.5-34.4) 35.6%(34.0-37.2) 31.9%(26.5-37.6) 25.1%(21.3-29.2) 27.7%(24.6-31.0)
Wood 20.8%(14.7-28.0) 24.2%(18.1-31.2) 23.0%(18.6-27.9) 14.1%(7.5-23.3) 14.6%(8.8-22.3) 14.5%(10.0-20.1)

Lime / cement 31.7%(29.6-33.8) 26.3%(24.7-28.0) 28.6%(27.3-29.9) 26.4%(21.0-32.5) 23.4%(19.6-27.5) 24.4%(21.3-27.7)
Other 30.8%(27.5-34.3) 27.3%(24.5-30.3) 28.9%(26.7-31.1) 27.6%(26.2-29.1) 26.5%(25.4-27.7) 27.0%(26.1-27.9)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 0.0177 <0.0001
Flooring materials



Solid wood /
multi-layer solid wood 34.4%(33.4-35.4) 29.4%(28.3-30.5) 32.1%(31.4-32.9) 29.4%(28.1-30.7) 25.7%(24.7-26.7) 27.2%(26.4-27.9)

Laminate / Composite wood 39.5%(37.9-41.1) 34.5%(32.9-36.1) 37.0%(35.9-38.1) 31.2%(29.8-32.7) 28.9%(27.8-30.1) 29.8%(28.9-30.7)
Bamboo 28.9%(22.9-35.6) 30.8%(25.0-37.1) 30.0%(25.8-34.5) 21.8%(14.4-30.9) 25.1%(18.9-32.2) 23.9%(19.0-29.3)

Ceramic tile / stone / cement 33.7%(32.1-35.4) 28.2%(27.0-29.5) 30.4%(29.4-31.4) 28.8%(27.1-30.5) 25.9%(24.8-27.1) 26.9%(25.9-27.8)
PVC / plastics / plastic

leather 35.1%(28.2-42.4) 24.1%(18.4-30.6) 28.9%(24.5-33.7) 21.7%(10.2-37.5) 29.6%(18.7-42.6) 27.9%(19.4-37.6)

Other 32.7%(26.9-38.9) 29.2%(23.9-34.9) 30.9%(26.9-35.0) 20.2%(15.3-25.8) 22.5%(18.1-27.4) 21.7%(18.3-25.3)
p value for difference <0.0001 <0.0001 <0.0001 0.0011 0.0002 <0.0001
Indoor heating mode

No heating 33.6%(31.5-35.8) 28.6%(26.7-30.6) 31.0%(29.5-32.4) 29.6%(28.1-31.1) 26.1%(24.9-27.2) 27.5%(26.6-28.4)
Individual household heating 35.0%(34.1-35.9) 29.6%(28.6-30.5) 32.4%(31.8-33.1) 30.2%(29.0-31.4) 27.6%(26.7-28.6) 28.7%(27.9-29.4)

Central heating 38.7%(36.9-40.5) 33.6%(32.1-35.2) 35.7%(34.5-36.9) 27.7%(25.9-29.6) 26.2%(24.9-27.5) 26.7%(25.6-27.7)
Other 37.7%(31.6-44.1) 22.5%(17.9-27.7) 29.1%(25.3-33.1) 28.7%(24.3-33.4) 24.2%(21.2-27.3) 25.7%(23.2-28.3)

p value for difference 0.0007 <0.0001 <0.0001 0.1608 0.0384 0.0052
Indoor use air-conditioning

Yes 34.8%(33.9-35.6) 29.4%(28.5-30.3) 33.4%(32.5-34.3) 30.0%(29.1-31.0) 26.8%(26.1-27.5) 28.1%(27.5-28.6)
No 36.6%(35.1-38.0) 31.0%(29.8-32.2) 32.2%(31.6-32.8) 27.1%(25.2-29.0) 26.4%(25.0-27.7) 26.6%(25.5-27.7)

p value for difference 0.0347 0.0324 0.0327 0.0065 0.5690 0.0193
Indoor use air purifier

Yes 36.2%(33.1-39.3) 33.0%(29.4-36.6) 34.7%(32.4-37.1) 30.2%(28.9-31.6) 27.1%(26.1-28.2) 28.3%(27.5-29.1)
No 35.4%(34.6-36.2) 29.9%(29.2-30.7) 32.6%(32.0-33.1) 29.1%(28.1-30.1) 26.6%(25.8-27.4) 27.6%(26.9-28.2)

p value for difference 0.6361 0.0969 0.0780 0.1957 0.4028 0.1681
Indoor keeping furry pets

Yes 35.5%(33.2-37.8) 29.0%(27.0-31.1) 32.1%(30.6-33.7) 31.2%(28.8-33.7) 28.4%(26.6-30.3) 29.4%(28.0-30.9)



No 35.5%(33.2-37.8) 30.2%(29.4-31.0) 32.8%(32.3-33.4) 29.3%(28.4-30.1) 26.5%(25.9-27.2) 27.6%(27.1-28.1)
p value for difference 0.9918 0.3070 0.4220 0.1485 0.0607 0.0179
Asthma

Yes 62.6%(60.1-65.1) 61.6%(58.5-64.6) 62.2%(60.3-64.1) 59.0%(54.8-63.1) 59.8%(56.0-63.6) 59.5%(56.6-62.2)
No 32.8%(32.0-33.6) 28.0%(27.2-28.7) 30.3%(29.8-30.8) 28.0%(27.2-28.9) 25.6%(25.0-26.2) 26.5%(26.0-27.0)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Allergic rhinitis

Yes 48.9%(46.5-51.2) 46.0%(43.2-48.7) 47.6%(45.9-49.4) 46.1%(43.7-48.6) 42.4%(40.3-44.6) 44.1%(42.5-45.7)
No 33.7%(32.9-34.5) 28.7%(27.9-29.4) 31.1%(30.6-31.6) 26.9%(26.1-27.8) 24.9%(24.3-25.6) 25.6%(25.1-26.2)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Wheezing

Yes 50.0%(48.5-51.6) 44.4%(42.8-45.9) 47.1%(46.0-48.2) 58.3%(55.2-61.3) 58.3%(55.2-61.3) 57.3%(55.2-59.4)
No 30.7%(29.8-31.5) 26.2%(25.4-27.0) 28.4%(27.8-29.0) 26.8%(26.0-27.6) 26.8%(26.0-27.6) 25.6%(25.1-26.1)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Values are % (95% CI). p value for difference refers to the comparison of binary variables. Pneumonia, asthma, allergic rhinitis were defined as
physician-diagnosed since birth of children. Wheezing was defined as parents reported that the child has great difficulty breathing or the respiratory muscles of the
child are all involved in breathing, and the respiratory rate of the child is faster than normal since birth. Premature birth was defined as delivery under 37 weeks of
pregnancy. Used antibiotics was defined as child has been injected or taken since birth, such as but not limited to penicillin, azithromycin, cephalosporin, etc.
Parental smoking was defined as parents smoked equal to or more than 100 cigarettes in the lifetime. All calculations of p values are weighted, accounting for the
number of people sampled in two surveys in 2011 and 2019 and based on the χ² test.

Table S5: Age-specific and age-adjusted prevalence of pneumonia among preschool children in the Chinese seven cities in 2011 and
2019 by antibiotics use

2011 2019
Never used Used antibiotics Total Never used Used antibiotics Total



antibiotics antibiotics
Age (years)

2-4 15.2%(12.9-17.7) 36.4%(34.7-38.1) 31.7%(30.3-33.2) 33.7%(32.5-35.0) 10.2%(9.0-11.6) 27.5%(26.4-28.5)
4-6 17.3%(16.2-18.4) 39.5%(38.7-40.3) 34.3%(33.6-35.0) 34.7%(33.9-35.5) 9.0%(8.2-9.8) 27.9%(27.3-28.5)
6-8 15.6%(14.0-17.3) 37.5%(36.2-38.7) 32.0%(31.0-33.1) 35.0%(33.5-36.4) 9.3%(7.9-10.9) 28.0%(26.8-29.2)

p value for trend 0.7255 0.8968 0.4410 0.1857 0.2672 0.4490
Gender

Boys 16.8%(15.6-18.0) 39.8%(39.0-40.7) 34.6%(33.8-35.3) 36.2%(35.4-37.1) 10.1%(9.2-11.0) 29.3%(28.6-30.0)
Girls 15.2%(14.1-16.4) 35.5%(34.7-36.4) 30.6%(29.9-31.4) 32.5%(31.7-33.4) 8.9%(8.0-9.8) 26.1%(25.4-26.8)

p value for difference 0.0682 <0.0001 <0.0001 <0.0001 0.0641 <0.0001
Urbanisation

Urban 16.2%(15.2-17.2) 38.7%(38.0-39.5) 33.7%(33.1-34.3) 34.0%(33.4-34.7) 9.3%(8.6-10.0) 27.6%(27.1-28.2)
Suburb 15.8%(14.1-17.7) 35.4%(34.1-36.8) 30.6%(29.4-31.7) 36.5%(34.9-38.1) 10.6%(9.0-12.3) 29.2%(27.9-30.5)
Rural 13.2%(10.1-16.8) 30.5%(27.0-34.1) 23.6%(21.1-26.2) 36.1%(32.5-39.9) 9.6%(7.0-12.7) 25.6%(23.0-28.2)

p value for difference 0.2712 <0.0001 <0.0001 0.0108 0.3197 0.0169
Duration of breastfeeding

＜6 months 17.2%(15.9-18.5) 40.5%(39.6-41.4) 35.4%(34.7-36.2) 36.2%(35.2-37.2) 9.8%(8.7-10.9) 29.5%(28.7-30.3)
≥6 months 15.0%(13.9-16.2) 35.0%(34.1-35.9) 30.0%(29.3-30.8) 33.4%(32.6-34.2) 9.3%(8.6-10.1) 26.7%(26.1-27.4)

p value for difference 0.0117 <0.0001 <0.0001 <0.0001 0.5074 <0.0001
Premature birth

Yes 16.0%(12.2-20.5) 41.2%(38.1-44.4) 32.6%(32.1-33.1) 44.0%(39.6-48.5) 11.0%(6.4-17.1) 36.2%(32.5-40.0)
No 16.0%(15.2-16.9) 37.6%(37.0-38.3) 34.9%(32.3-37.6) 34.3%(33.6-34.9) 9.5%(8.7-10.1) 27.6%(27.1-28.1)

p value for difference 1.0000 0.0278 0.0922 <0.0001 0.6409 <0.0001
Birth weight (g)

<2500 15.7%(11.8-20.2) 41.2%(38.1-44.3) 34.9%(32.3-37.6) 41.8%(38.3-45.2) 8.5%(5.7-12.1) 32.3%(29.6-35.1)



2500-4000 16.0%(15.1-16.9) 37.9%(37.2-38.5) 32.8%(32.2-33.3) 34.3%(33.6-35.0) 9.5%(8.8-10.2) 27.8%(27.3-28.4)
≥4000 16.3%(13.2-19.8) 34.6%(32.2-36.9) 30.3%(28.4-32.3) 34.0%(32.5-35.5) 9.7%(8.3-11.3) 26.9%(25.7-28.0)

p value for trend 0.8207 0.0005 0.0036 0.0111 0.5785 0.0030
Parental smoking

None 14.4%(13.4-15.6) 36.8%(36.0-37.6) 31.6%(30.9-32.3) 32.6%(31.9-33.3) 8.5%(7.8-9.2) 25.9%(25.4-26.5)
One 17.9%(16.6-19.3) 38.9%(38.0-39.8) 33.9%(33.1-34.7) 38.9%(37.7-40.1) 12.2%(10.8-13.6) 32.3%(31.3-33.3)
Two 13.1%(5.3-25.3) 42.8%(33.9-52.0) 34.3%(27.3-41.8) 36.7%(26.3-48.0) 21.4%(9.5-38.2) 31.6%(23.4-40.8)

p value for trend 0.0002 0.0004 <0.0001 <0.0001 <0.0001 <0.0001
History of parental asthma

None 15.7%(14.9-16.6) 37.5%(36.9-38.1) 32.3%(31.8-32.9) 34.2%(33.5-34.8) 9.4%(8.8-10.0) 27.5%(27.0-28.0)
One 31.6%(24.1-39.8) 46.2%(42.6-49.8) 43.9%(40.6-47.1) 47.7%(43.4-52.0) 17.4%(11.1-25.2) 42.2%(38.4-46.0)
Two 0(0-60.2) 53.7%(29.2-77.0) 49.1%(27.5-71.0) 24.3%(15.2-35.6) 5.6%(0.0-38.9) 22.3%(13.9-32.6)

p value for trend <0.0001 <0.0001 <0.0001 <0.0001 0.0165 <0.0001
History of parental allergy

None 15.2%(14.4-16.1) 36.6%(36.0-37.3) 31.4%(30.8-31.9) 31.7%(31.0-32.4) 8.8%(8.2-9.5) 24.8%(24.2-25.3)
One 27.3%(22.8-32.2) 46.1%(44.1-48.0) 43.8%(42.0-45.6) 39.8%(38.6-41.0) 11.3%(9.7-13.0) 34.5%(33.5-35.6)
Two 36.9%(22.7-52.9) 50.7%(44.5-56.9) 48.6%(42.9-54.4) 41.5%(38.7-44.3) 16.8%(12.3-22.0) 37.3%(34.8-39.8)

p value for trend <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Residence area

＜75m2 15.8%(14.5-17.1) 37.5%(36.5-38.5) 32.1%(31.2-32.9) 33.5%(32.3-34.8) 10.3%(9.0-11.7) 27.3%(26.3-28.3)
≥75m2 16.2%(15.1-17.3) 37.9%(37.1-38.7) 33.1%(32.4-33.8) 34.7%(34.0-35.5) 9.3%(8.6-10.0) 27.9%(27.4-28.5)

p value for difference 0.7040 0.5652 0.0609 0.1009 0.1722 0.2811
Frequency of putting bedding to
sunshine

Never 20.3%(15.5-25.7) 41.5%(37.9-45.1) 36.2%(33.2-39.2) 37.1%(32.8-41.6) 9.0%(6.3-12.5) 25.1%(22.2-28.2)



Sometimes 18.0%(16.3-19.8) 40.1%(39.0-41.2) 35.6%(34.7-36.6) 36.7%(35.7-37.7) 11.4%(10.2-12.7) 30.7%(29.9-31.6)
Often 14.9%(14.0-16.0) 36.3%(35.6-37.1) 31.0%(30.4-31.6) 33.1%(32.3-33.8) 8.7%(7.9-9.4) 26.3%(25.7-26.9)

p value for trend 0.0002 <0.0001 <0.0001 <0.0001 0.0032 <0.0001
Frequency of clean children's rooms

Rarely 11.0%(6.0-18.0) 39.0%(33.6-44.6) 30.8%(26.5-35.4) 36.6%(32.8-40.5) 8.3%(4.8-13.1) 29.8%(26.7-33.0)
Sometimes 14.8%(12.6-17.2) 39.1%(37.5-40.6) 34.4%(33.1-35.8) 36.0%(34.6-37.4) 10.2%(8.6-11.9) 30.1%(29.0-31.3)

Often 16.3%(15.4-17.3) 37.5%(36.8-38.2) 32.4%(31.8-33.0) 34.0%(33.3-34.7) 9.5%(8.8-10.2) 27.2%(26.6-27.7)
p value for trend 0.0669 0.0659 0.0533 0.0084 0.8033 <0.0001
Cooking fuel type

Natural gas/coal gas 16.3%(15.3-17.4) 38.3%(37.6-39.0) 33.4%(32.8-34.0) 34.6%(34.0-35.2) 9.6%(9.0-10.3) 28.1%(27.6-28.6)
Coal 15.5%(12.5-19.1) 40.3%(37.8-42.9) 33.9%(31.8-36.1) 45.3%(33.1-58.0) 25.1%(12.7-41.3) 36.9%(27.8-46.8)

Electricity 15.0%(13.1-17.2) 32.9%(31.1-34.6) 27.6%(26.2-29.0) 32.3%(29.4-35.4) 7.8%(5.6-10.5) 24.0%(21.8-26.2)
Wood 13.5%(6.2-24.5) 33.5%(25.2-42.7) 25.8%(19.7-32.8) 38.9%(9.2-76.6) 0.0%(0.0-45.9) 29.2%(8.7-58.7)
Other 15.6%(11.8-20.0) 40.4%(37.4-43.3) 34.9%(32.4-37.5) 18.2%(10.5-28.2) 5.9%(2.4-11.8) 11.0%(7.0-16.2)

p value for difference <0.0001 0.0041 0.0038 <0.0001
Indoor dampness

Yes 21.2%(18.3-24.3) 43.5%(41.8-45.2) 39.5%(38.0-41.0) 39.6%(38.0-41.2) 11.4%(9.5-13.6) 33.9%(32.5-35.2)
No 15.4%(14.6-16.3) 36.9%(36.2-37.5) 31.7%(31.1-32.2) 33.5%(32.9-34.2) 9.3%(8.6-9.9) 26.8%(26.3-27.3)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 0.0349 <0.0001
Home interior decoration

Yes 16.9%(14.7-19.4) 40.3%(38.8-41.7) 35.9%(34.6-37.2) 32.2%(30.4-34.1) 9.0%(7.2-11.1) 26.2%(24.7-27.7)
No 15.8%(14.9-16.7) 37.2%(36.5-37.9) 32.0%(31.4-32.6) 34.7%(34.1-35.4) 9.5%(8.9-10.2) 28.0%(27.4-28.5)

p value for difference 0.3613 0.0002 0.0001 0.0128 0.6091 0.0265
Home interior purchase new
furniture



Yes 17.6%(16.0-19.2) 38.8%(37.8-39.9) 31.7%(31.0-32.3) 33.4%(32.1-34.7) 8.8%(7.5-10.2) 27.3%(26.2-28.4)
No 15.4%(14.4-16.4) 37.2%(36.4-37.9) 34.6%(33.7-35.5) 34.7%(34.0-35.4) 9.6%(9.0-10.4) 27.9%(27.3-28.4)

p value for difference 0.0234 0.0102 <0.0001 0.0803 0.2884 0.3308
Wall painting materials

Wall paper 14.4%(12.0-17.2) 38.1%(36.1-40.1) 32.3%(30.6-34.0) 34.4%(33.1-35.6) 9.1%(7.9-10.4) 27.3%(26.3-28.3)
Emulsion paint 17.2%(16.0-18.5) 38.3%(37.5-39.1) 33.8%(33.1-34.5) 34.5%(33.6-35.5) 9.5%(8.4-10.6) 29.1%(28.3-29.9)

Paint 15.9%(13.4-18.7) 40.9%(39.1-42.8) 35.6%(34.0-37.2) 35.1%(31.1-39.3) 11.0%(7.9-10.4) 27.7%(24.6-31.0)
Wood 6.5%(2.9-12.2) 34.0%(27.4-41.0) 23.0%(18.6-27.9) 22.7%(15.0-32.1) 5.6%(2.1-12.0) 14.5%(10.0-20.1)

Lime / cement 15.2%(13.3-17.2) 34.0%(32.4-35.6) 28.6%(27.3-29.9) 33.2%(28.7-37.8) 10.7%(7.3-15.0) 24.4%(21.3-27.7)
Other 14.0%(11.1-17.3) 35.8%(33.0-38.6) 28.9%(26.7-31.1) 34.6%(33.5-35.8) 9.8%（8.8-11.0） 27.0%(26.1-27.9)

p value for difference 0.0055 <0.0001 <0.0001 0.2389 0.6140 <0.0001
Flooring materials
Solid wood / multi-layer solid wood 16.1%(14.9-17.3) 37.1%(36.2-38.0) 32.1%(31.4-32.9) 34.3%(33.3-35.3) 9.0%（8.0-10.0） 27.2%(26.4-27.9)

Laminate / Composite wood 19.0%(16.8-21.3) 40.7%(39.4-42.0) 37.0%(35.9-38.1) 35.7%(34.6-36.7) 9.4%（8.3-10.7） 29.8%(28.9-30.7)
Bamboo 16.3%(9.7-25.0) 33.5%(28.5-38.8) 30.0%(25.8-34.5) 31.1%(24.5-38.2) 9.9%（4.7-17.9） 23.9%(19.0-29.3)

Ceramic tile / stone / cement 14.8%(13.3-16.4) 36.2%(35.0-37.4) 30.4%(29.4-31.4) 33.6%(32.4-34.8) 10.5%（9.3-11.8） 26.9%(25.9-27.8)
PVC / plastics / plastic leather 22.3%(14.5-32.0) 31.4%(36.1-37.0) 28.9%(24.5-33.7) 41.3%(29.3-54.9) 4.8%(1.0-16.7) 27.9%(19.4-37.6)

Other 12.7%(8.3-18.3) 40.5%(35.2-46.0) 30.9%(26.9-35.0) 27.6%(23.1-32.5) 10.3%(4.5-15.4) 21.7%(18.3-25.3)
p value for difference 0.0137 <0.0001 <0.0001 0.0041 0.4183 <0.0001
Indoor heating mode

No heating 16.2%(14.0-18.5) 36.2%(34.4-37.9) 31.0%(29.5-32.4) 34.4%(33.3-35.6) 8.1%(7.0-9.2) 27.5%(26.6-28.4)
Individual household heating 16.5%(15.4-17.6) 37.2%(36.4-37.9) 32.4%(31.8-33.1) 34.5%(33.6-35.4) 10.3%(9.3-11.3) 28.7%(27.9-29.4)

Central heating 16.5%(14.6-18.4) 41.4%(40.0-42.7) 35.7%(34.5-36.9) 34.4%(33.1-35.7) 9.5%(8.3-10.8) 26.7%(25.6-27.7)
Other 9.9%(5.9-15.2) 37.5%(32.5-42.6) 29.1%(25.3-33.1) 34.5%(31.1-38.0) 10.6%(7.8-14.0) 25.7%(23.2-28.3)

p value for difference 0.1347 <0.0001 <0.0001 0.9986 0.0290 0.0052



Indoor use air-conditioning
Yes 15.6%(14.6-16.7) 36.9%(36.1-37.6) 33.4%(32.5-34.3) 34.2%(33.5-34.9) 9.5%(8.7-10.2) 28.1%(27.5-28.6)
No 16.8%(15.4-18.3) 39.4%(38.3-40.6) 32.2%(31.6-32.8) 35.7%(34.2-37.1) 9.6%(8.4-10.9) 26.6%(25.5-27.7)

p value for difference 0.1636 0.0001 0.0327 0.0765 0.8745 0.0193
Indoor use air purifier

Yes 19.0%(15.0-23.6) 38.9%(36.3-41.6) 34.7%(32.4-37.1) 35.4%(34.4-36.4) 8.2%(7.3-9.2) 28.3%(27.5-29.1)
No 15.9%(15.0-16.7) 37.7%(37.1-38.3) 32.6%(32.0-33.1) 34.0%(33.2-34.8) 10.2%(9.5-11.1) 27.6%(26.9-28.2)

p value for difference 0.1352 0.3988 0.0780 0.0293 0.0023 0.1681
Indoor keeping furry pets

Yes 19.5%(16.9-22.1) 36.4%(34.6-38.3) 32.1%(30.6-33.7) 35.6%(33.8-37.4) 11.1%(9.2-13.3) 29.4%(28.0-30.9)
No 15.6%(14.7-16.5) 38.0%(37.3-38.6) 32.8%(32.3-33.4) 34.3%(33.7-35.0) 9.3%%(8.7-10.0) 27.6%(27.1-28.1)

p value for difference 0.0033 0.1256 0.4220 0.2041 0.0773 0.0179
Asthma

Yes 52.6%(46.4-58.7) 63.4%(61.4-65.4) 62.2%(60.3-64.1) 61.4%(58.4-64.3) 42.6%(33.5-52.1) 59.5%(56.6-62.2)
No 14.8%(14.0-15.7) 35.3%(34.7-35.9) 30.3%(29.8-30.8) 33.1%(32.5-33.8) 9.0%(8.4-10.0) 26.5%(26.0-27.0)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Allergic rhinitis

Yes 26.4%(22.0-31.1) 50.6%(48.8-52.5) 47.6%(45.9-49.4) 47.3%(45.6-49.0) 19.8%(16.2-23.8) 44.1%(42.5-45.7)
No 15.5%(14.7-16.4) 36.2%(35.5-36.8) 31.1%(30.6-31.6) 32.4%(31.7-33.0) 9.0%(8.4-9.6) 25.6%(25.1-26.2)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Wheezing

Yes 29.4%(26.9-32.0) 50.3%(49.1-51.5) 47.1%(46.0-48.2) 60.2%(58.0-62.3) 31.5%(25.2-38.4) 57.3%(55.2-59.4)
No 13.9%(13.0-14.8) 33.5%(32.8-34.2) 28.4%(27.8-29.0) 32.0%(31.4-32.7) 9.0%(8.3-9.6) 25.6%(25.1-26.1)

p value for difference <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Values are % (95% CI). p value for difference refers to the comparison of binary variables. Pneumonia, asthma, allergic rhinitis were defined as



physician-diagnosed since birth of children. Wheezing was defined as parents reported that the child has great difficulty breathing or the respiratory muscles of the
child are all involved in breathing, and the respiratory rate of the child is faster than normal since birth. Premature birth was defined as delivery under 37 weeks of
pregnancy. Used antibiotics was defined as child has been injected or taken since birth, such as but not limited to penicillin, azithromycin, cephalosporin, etc.
Parental smoking was defined as parents smoked equal to or more than 100 cigarettes in the lifetime. All calculations of p values are weighted, accounting for the
number of people sampled in two surveys in 2011 and 2019 and based on the χ² test.


