	Supplementary Table 1. Severity of HFMD Cases in Zhengzhou, 2009–2023

	Year
	 Cases
	Incidence Rate (per 10,000 population)
	χ2
	P
	Severe Cases
	Severity Rate (%)
	χ2
	P
	Death cases
	Fatality Rate (per 10,000 population)
	χ2
	P

	2009
	17,210
	22.88
	50217.794
	<0.001
	563
	3.27
	5874.008
	<0.001
	6
	3.49
	58.701*
	<0.001

	2010
	7274
	9.67
	
	
	508
	6.98
	
	
	5
	6.87
	
	

	2011
	5320
	6.01
	
	
	397
	7.46
	
	
	10
	18.8
	
	

	2012
	10,800
	11.96
	
	
	207
	1.92
	
	
	5
	4.63
	
	

	2013
	14,822
	16.13
	
	
	183
	1.23
	
	
	1
	0.67
	
	

	2014
	21,934
	23.39
	
	
	215
	0.98
	
	
	5
	2.28
	
	

	2015
	17,266
	18.04
	
	
	18
	0.1
	
	
	0
	0
	
	

	2016
	26,016
	26.75
	
	
	117
	0.45
	
	
	3
	1.15
	
	

	2017
	14,117
	14.29
	
	
	36
	0.26
	
	
	1
	0.71
	
	

	2018
	22,346
	22.05
	
	
	80
	0.36
	
	
	1
	0.45
	
	

	2019
	15,770
	15.23
	
	
	5
	0.03
	
	
	0
	0
	
	

	2020
	12,306
	9.75
	
	
	3
	0.02
	
	
	0
	0
	
	

	2021
	4889
	3.81
	
	
	0
	0
	
	
	0
	0
	
	

	2022
	8675
	6.81
	
	
	0
	0
	
	
	0
	0
	
	

	2023
	13,351
	10.48
	
	
	0
	0
	
	
	0
	0
	
	


*Fisher





	Supplementary Table 2. Partial correlation analysis between meteorological factors and HFMD incidence

	Variable
	Control Variables
	Partial correlation (r)
	P

	Atmospheric Pressure
	Temperature
	-0.042
	0.002

	Atmospheric Pressure
	Relative humidity
	-0.38
	<0.001

	Atmospheric Pressure
	Temperature + Relative humidity
	-0.046
	0.001




	Supplementary Table 3. Variance Inflation Factor (VIF) diagnostics for meteorological variables.

	Meteorological Variable
	VIF Value

	Daily Mean Temperature
	5.46

	Relative Humidity
	1.05

	Atmospheric Pressure
	5.54















	Supplementary Table 4. Single-Day and Cumulative Lagged Effects of Extreme Temperatures (P5, P95) and 95% Confidence Intervals

	Single-Day Lag
	Extreme Cold (P5，0℃)
RR (95%CI)
	Extreme Heat (P95，29℃)
RR (95%CI)
	Cumulative Lag
	Extreme Cold (P5，0℃)
RR (95%CI)
	Extreme Heat (P95，29℃)
RR (95%CI)

	Lag0
	1.03 (0.964, 1.097)
	1.03 (0.993, 1.060)
	Lag0
	1.03 (0.964, 1.097)
	1.03 (0.993, 1.060)

	Lag1
	1.02 (0.976, 1.059)
	1.02 (0.997, 1.041)
	Lag0~1
	1.05 (0.942, 1.160)
	1.05 (0.991, 1.103)

	Lag2
	1.01 (0.978, 1.034)
	1.01 (0.998, 1.029)
	Lag0~2
	1.05 (0.927, 1.193)
	1.06 (0.991, 1.132)

	Lag3
	0.99 (0.968, 1.021)
	1.01 (0.995, 1.025)
	Lag0~3
	1.05 (0.910, 1.200)
	1.07 (0.993, 1.152)

	Lag4
	0.98 (0.953, 1.013)
	1.01 (0.991, 1.024)
	Lag0~4
	1.03 (0.887, 1.189)
	1.08 (0.995, 1.167)

	Lag5
	0.97 (0.941, 1.002)
	1.01 (0.990, 1.023)
	Lag0~5
	1.00 (0.853, 1.165)
	1.09 (0.995, 1.182)

	Lag6
	0.96 (0.931, 0.989) *
	1.01 (0.991, 1.023)
	Lag0~6
	0.96 (0.809, 1.130)
	1.09 (0.995, 1.199)

	Lag7
	0.95 (0.922, 0.973) *
	1.01 (0.995, 1.024)
	Lag0~7
	0.91 (0.758, 1.084)
	1.10 (0.997, 1.219)

	Lag8
	0.94 (0.910, 0.962) *
	1.01 (0.998, 1.028)
	Lag0~8
	0.85 (0.701, 1.026)
	1.12 (1.004, 1.244) *

	Lag9
	0.92 (0.887, 0.962) *
	1.02 (0.997, 1.040)
	Lag0~9
	0.78 (0.638, 0.961) *
	1.14 (1.014, 1.276) *

	Lag10
	0.91 (0.855, 0.972) *
	1.03 (0.993, 1.059)
	Lag0~10
	0.71 (0.567, 0.900) *
	1.17 (1.026, 1.327) *



	Supplementary Table 5. Single-Day and Cumulative Lagged Effects of Extreme Humidity (P5, P95) and 95% Confidence Intervals

	Single-Day Lag	
	Extreme Low Humidity (P5，29%)
RR (95%CI)
	Extreme High Humidity (P95，88%)
RR (95%CI)
	Cumulative Lag
	Extreme Low Humidity (P5，29%)
RR (95%CI)
	Extreme High Humidity (P95，88%)
RR (95%CI)

	Lag0
	1.01 (0.994, 1.031)
	0.97 (0.950, 0.984) *
	Lag0
	1.01 (0.994, 1.031)
	0.97 (0.950, 0.984) *

	Lag1
	1.00 (0.990, 1.014)
	0.98 (0.971, 0.994) *
	Lag0~1
	1.01 (0.984, 1.045)
	0.95 (0.923, 0.977) *

	Lag2
	0.99 (0.985, 1.003)
	1.00 (0.986, 1.003)
	Lag0~2
	1.01 (0.970, 1.046)
	0.95 (0.911, 0.979) *

	Lag3
	0.99 (0.979, 0.996) *
	1.01 (0.997, 1.013)
	Lag0~3
	1.00 (0.953, 1.038)
	0.95 (0.912, 0.989) *

	Lag4
	0.98 (0.973, 0.992) *
	1.01 (1.004, 1.022) *
	Lag0~4
	0.98 (0.933, 1.024)
	0.96 (0.920, 1.005)

	Lag5
	0.98 (0.970, 0.989) *
	1.02 (1.009, 1.028) *
	Lag0~5
	0.96 (0.910, 1.008)
	0.98 (0.934, 1.028)

	Lag6
	0.98 (0.969, 0.988) *
	1.02 (1.012, 1.031) *
	Lag0~6
	0.94 (0.886, 0.991) *
	1.00 (0.950, 1.054)

	Lag7
	0.98 (0.971, 0.988) *
	1.02 (1.013, 1.030) *
	Lag0~7
	0.92 (0.864, 0.975) *
	1.02 (0.966, 1.081)

	Lag8
	0.98 (0.973, 0.991) *
	1.02 (1.011, 1.028) *
	Lag0~8
	0.90 (0.844, 0.962) *
	1.04 (0.981, 1.107)

	Lag9
	0.99 (0.973, 0.998) *
	1.02 (1.003, 1.026) *
	Lag0~9
	0.89 (0.828, 0.952) *
	1.06 (0.991, 1.128)

	Lag10
	0.99 (0.973, 1.010)
	1.01 (0.990, 1.025)
	Lag0~10
	0.88 (0.814, 0.951) *
	1.07 (0.991, 1.144)




	Supplementary Table 6. Single-Day and Cumulative Lagged Effects of Extreme Atmospheric Pressure (P5, P95) and 95% Confidence Intervals

	Single-Day Lag
	Extreme Low Pressure (P5，1001hpa)
RR (95%CI)
	Extreme High Pressure (P95，1033hpa)
RR (95%CI)
	Cumulative Lag
	Extreme Low Pressure (P5，1001hpa)
RR (95%CI)
	Extreme Low Pressure (P95，1033hpa)
RR (95%CI)

	Lag0
	0.97 (0.949, 0.994) *
	1.02 (0.984, 1.056)
	Lag0
	0.97 (0.949, 0.994) *
	1.02 (0.984, 1.056)

	Lag1
	0.99 (0.971, 1.001)
	1.02 (0.998, 1.046)
	Lag0~1
	0.96 (0.922, 0.995) *
	1.04 (0.983, 1.105)

	Lag2
	1.00 (0.986, 1.008)
	1.02 (1.006, 1.042) *
	Lag0~2
	0.96 (0.911, 1.000)
	1.07 (0.993, 1.147)

	Lag3
	1.01 (0.994, 1.015)
	1.03 (1.008, 1.042) *
	Lag0~3
	0.96 (0.911, 1.010)
	1.09 (1.009, 1.186) *

	Lag4
	1.01 (0.998, 1.021)
	1.03 (1.007, 1.044) *
	Lag0~4
	0.99 (0.915, 1.024)
	1.12 (1.027, 1.226) *

	Lag5
	1.01 (0.999, 1.023)
	1.03 (1.007, 1.045) *
	Lag0~5
	0.98 (0.921, 1.040)
	1.15 (1.045, 1.267) *

	Lag6
	1.01 (0.997, 1.020)
	1.03 (1.007, 1.043) *
	Lag0~6
	0.99 (0.924, 1.054)
	1.18 (1.062, 1.310) *

	Lag7
	1.00 (0.993, 1.014)
	1.02 (1.007, 1.041) *
	Lag0~7
	0.99 (0.922, 1.063)
	1.21 (1.077, 1.353) *

	Lag8
	1.00 (0.984, 1.006)
	1.02 (1.004, 1.039) *
	Lag0~8
	0.99 (0.913, 1.063)
	1.23 (1.090, 1.394) *

	Lag9
	0.98 (0.968, 0.998) *
	1.02 (0.995, 1.043)
	Lag0~9
	0.97 (0.892, 1.051)
	1.26 (1.100, 1.435) *

	Lag10
	0.97 (0.945, 0.991) *
	1.02 (0.980, 1.053)
	Lag0~10
	0.94 (0.855, 1.027)
	1.28 (1.100, 1.480) *



[image: Supplementary_Figure_Sensitivity]Supplementary Figure 1. Comparison of single-factor and multi-factor DLNMs for meteorological effects on HFMD.
[bookmark: _GoBack]The plots display the relative risk (RR) with 95% confidence intervals (shaded areas) over lag 0-10 days. Results from single-factor models where each meteorological variable was analyzed separately without adjustment for the others. 
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