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Table S1 Descriptive statistics of meteorological and air pollutant exposure levels.
	Environmental exposure variables
	SD
	median
	Min
	P25
	P50
	P75
	Max

	Meteorological factors
	
	
	
	
	
	
	

	Temperature ( ° C )
	0.34
	26.0
	22.9
	26.03
	26.14
	26.21
	26.32

	UVB (kJ/m²)
	3.70
	526.4
	505.0
	523.42
	528.19
	529.07
	531.63

	Precipitation (mm)
	76.5
	131.49
	103.48
	128.18
	129.79
	131.16
	162.74

	Humidity ( % )
	0.90
	82.80
	80.97
	82.09
	82.48
	83.83
	85.30

	Air pollutants (μg/m3)
	
	
	
	
	
	
	

	CO
	0.02
	0.55
	0.45
	0.52
	0.53
	0.54
	0.62

	O3
	2.80
	87.0
	75.61
	85.25
	87.63
	89.13
	95.27

	NO2
	1.28
	10.4
	6.72
	9.63
	10.92
	11.32
	13.16

	PM10
	1.36
	30.1
	20.50
	29.58
	30.38
	31.02
	34.88

	PM2.5
	0.75
	16.0
	11.27
	15.65
	16.22
	16.53
	18.51

	SO2
	0.95
	14.6
	10.80
	14.12
	14.95
	15.28
	17.13


SD: standard deviation; Max: maximum value; Min: minimum value; P25,P50,P75 indicate 25th, 50th, and 75th percentile of the values; Values of PM10, PM2.5, NO2 and SO2 were daily hourly average concentrations; Values of O3 were computed using 1-h mean concentrations.


Table S2 Spearman correlation between single meteorological factor and air pollutants and food allergy risk.
	Variables
	FA
	Temperature
	UVB
	Precipitation
	Humidity
	CO
	O3
	NO2
	PM10
	PM2.5

	Temperature
	-0.042
	
	
	
	
	
	
	
	
	

	UVB
	-0.042
	0.649
	
	
	
	
	
	
	
	

	Precipitation
	0.002
	-0.277
	0.093
	
	
	
	
	
	
	

	Humidity
	0.050
	-0.704
	-0.899
	0.027
	
	
	
	
	
	

	CO
	0.009
	-0.352
	-0.213
	0.248
	0.204
	
	
	
	
	

	O3
	0.020
	-0.094
	-0.130
	-0.221
	0.112
	0.349
	
	
	
	

	NO2
	0.020
	-0.350
	-0.254
	0.091
	0.292
	0.586
	0.726
	
	
	

	PM10
	0.020
	-0.302
	-0.421
	-0.301
	0.297
	0.454
	0.751
	0.609
	
	

	PM2.5
	0.012
	-0.440
	-0.449
	-0.231
	0.353
	0.556
	0.593
	0.666
	0.846
	

	SO2
	0.017
	-0.378
	-0.357
	-0.142
	0.338
	0.580
	0.701
	0.763
	0.817
	0.860


FA: Food allergy ;UVB: Ultraviolet B; rs ≥ 0.7 was considered as high correlation; Bold values are statistically significant (p<0.05).




























Table S3 Multivariate logistic regression analysis of environmental factors and children 's food allergy after adjusting for confounding factors.
	Variables
	Model 1
	Model 2
	Model 3
	Model 4

	
	OR(95% CI)          p
	OR (95% CI)          p
	OR(95%CI)          p
	OR (95% CI)         p

	Temperature
	0.947(0.715,1.255)
	0.705
	0.939 (0.710,1.241)
	0.658
	1.197(0.903,1.586)
	0.210
	1.916(1.281,2.864)
	0.002

	UVB
	0.956(0.930,0.983)
	0.002
	0.958(0.931,0.985)
	0.002
	0.989(0.969,1.019)
	0.481
	1.005(0.965,1.047)
	0.797

	Precipitation
	1(0.99,1.01)
	0.763
	1(0.99,1.01)
	0.832
	1.000(0.98,1.02)
	0.555
	1.001(1.00,1.03)
	0.088

	 Humidity
	1.319(1.176,1.479)
	<0.001
	1.310(1.168,1.469)
	<0.001
	1.189(1.043,1.355)
	0.010
	1.485(1.245,1.773)
	<0.001


The data are presented as ORs and 95% CIs; Model 1 : Unadjusted univariate model. Model 2 : Based on Model 1,further adjusted demographic factors: Age, gender, history of abortion, early antibiotic use.Model 3 : Based on Model 2,further adjusted Sociological factors: prenatal antibiotic use, family history of allergies, pet feeding, traffic exposure, pesticide use, economic status, ventilation patterns, redecoration,cleaning frequency. Model 4 : Based on Model 3,further adjusted temperature, precipitation, UVB, humidity, and pollutant factors.

Table S4 Effect modification of humidity-food allergic associations by environmental and sociodemographic factors.
	Subgroups
	Humidity

	
	OR (95% CI)
	P-value

	Sex
	
	

	Male
	1.31(1.10-1.55)
	<0.001

	Female
	1.33(1.14-1.55)
	0.002

	Family history of allergy
	
	

	Yes
	1.20(1.04-1.39)
	0.01

	No
	1.41(1.17-1.70)
	<0.001

	Antibiotic use during pregnancy
	
	

	Yes
	1.34(0.81-2.24)
	0.26

	No
	1.32(1.17-1.49)
	<0.001

	Having a pet since conception
	
	

	Yes
	1.17(0.92-1.49)
	0.20

	No
	1.38(1.21-1.57)
	<0.001

	History of miscarriage
	
	

	Yes
	1.27(1.04-1.56)
	0.02

	No
	1.33(1.15-1.52)
	<0.001


CI:confidence interval; p-value for testing the difference between subgroups, bold means P < 0.05.


Table S5 Interaction Effects between Meteorological Factors and Individual Characteristics on Children's Food Allergy.
	Interaction Term
	Coefficient
	OR (95% CI)
	p-value

	Meteorological×Meteorological
	
	
	

	Temperature × Precipitation
	-0.103
	0.902 (0.785-1.037)
	0.147

	UVB × Precipitation
	-0.052
	0.949 (0.874-1.032)
	0.221

	Meteorological×Individual/Environmental
	
	
	

	Humidity × Household cleaning frequency
	0.124
	1.132 (0.985-1.301)
	0.081

	Humidity × Family history of allergies
	0.130
	1.138 (0.929-1.395)
	0.212

	Humidity × Home redecoration
	-0.112
	0.894 (0.726-1.102)
	0.294

	Humidity × Pet ownership
	-0.104
	0.901 (0.709-1.145)
	0.395

	Humidity × History of miscarriage
	-0.006
	0.994 (0.804-1.229)
	0.955

	Humidity × Antibiotic use during pregnancy
	0.072
	1.074 (0.672-1.717)
	0.765


OR:odds ratio; CI: confidence interval; The interaction "Humidity × Precipitation" could not be estimated due to collinearity issues; None of the interaction terms reached statistical significance (p < 0.05), bold means P < 0.1.



[image: Figure 6]
Figure. S1 Restricted cubic spline exposure–response curves for meteorological factors and childhood food allergy.Panel A: Temperature; Panel B: UVB; Panel C: Precipitation; Panel D: Humidity.
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[bookmark: _GoBack]Figure.S2 Interaction Effects between Meteorological Factors and Individual Characteristics on Children's Food Allergy.Hum:Humidity;Redec:Redecoration Pet:Pet ownership Temp:Temperature Prec:Precipitation;Miscar:History of miscarriage;ABXpreg:Antibiotic use during pregnancy;CleanFreq:Household cleaning frequency;FamAller:Family history of allergies.
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