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Supplementary Results
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Fig.S1 Time-series plot for daily laboratory-confirmed influenza cases, meteorological parameters and ambient particulate matter in Lanzhou, China during 2014 to 2019.

Table S1. Spearman correlation between influenza cases counts and ambient pollutants, meteorological parameters in Lanzhou, China during 2014–2019.
	
	Cases
	NO2
	O3
	PM10
	PM2.5
	SO2
	AT
	AH

	Cases
	1.00
	
	
	
	
	
	
	

	NO2
	0.20*
	1.00
	
	
	
	
	
	

	O3
	-0.21*
	-0.12*
	1.00
	
	
	
	
	

	PM10
	0.17*
	0.56*
	-0.21*
	1.00
	
	
	
	

	PM2.5
	0.21*
	0.59*
	-0.4*
	0.86*
	1.00
	
	
	

	SO2
	0.26*
	0.61*
	-0.48*
	0.59*
	0.66*
	1.00
	
	

	AT
	-0.39*
	-0.34*
	0.69*
	-0.37*
	-0.51*
	-0.65*
	1.00
	

	AH
	-0.39*
	-0.38*
	0.47*
	-0.52*
	-0.52*
	-0.7*
	0.88*
	1.00

	RH
	-0.09*
	-0.15*
	-0.31*
	-0.38*
	0.12*
	-0.25*
	-0.02
	0.45*


Note：“*”Represents P < 0.05. Cases represents daily influenza cases, NO2 represents nitrogen dioxide, O3 represents ozone, PM10 represents particulate matter with aerodynamic diameter ≤ 10 μm, PM2.5 represents particulate matter with aerodynamic diameter ≤ 2.5 μm, SO2 represents sulfur dioxide. AT represents daily average ambient temperature, AH represents daily absolute humidity, RH represents daily relative humidity.



Table S2. Descriptive statistics on the days and times of dust events in Lanzhou, China during 2014–2019.
	
	[bookmark: _Hlk101171569]Days of dust events
	Times of dust events

	
	DE ≥ 1 day
	DE ≥ 2 days
	DE ≥ 3 days
	DE ≥ 1 day
	DE ≥ 2 days
	DE ≥ 3 days

	2014
	6
	5
	3
	6
	2
	1

	2015
	10
	3
	3
	10
	1
	1

	2016
	10
	5
	3
	10
	8
	1

	2017
	15
	12
	8
	15
	4
	2

	2018
	16
	12
	6
	16
	5
	2

	2019
	3
	2
	0
	3
	1
	0


Note: “DE ≥ 1 day” represents the dust events with duration ≥ 1 day; “DE ≥ 2 days” represents the dust events with duration ≥ 2 days; “DE ≥3 days” represents dust events with duration ≥ 3 days.



Table S3. The effect of particulate matter (PM10 and PM2.5) on influenza for each 10 µg/m3 increase in Lanzhou, China during 2014–2019.
	Pollutants
	Lag days
	RR (95% CI)

	PM2.5
	
	

	
	lag0
	0.995 (0.983,1.008)

	
	lag1
	1.022 (1.009,1.035)

	
	lag2
	1.018 (1.007,1.029)

	
	lag3
	1.019 (1.005,1.033)

	
	lag4
	1.027 (1.012,1.041)

	
	lag5
	1.001 (0.988,1.015)

	
	lag6
	1.019 (1.006,1.033)

	
	lag7
	1.019 (1.007,1.032)

	
	lag01
	1.011 (0.997,1.026)

	
	lag02
	1.021 (1.005,1.037)

	
	lag03
	1.028(1.010,1.046)

	
	lag04
	1.039 (1.018,1.059)

	
	lag05
	1.040 (1.017,1.063)

	
	lag06
	1.051 (1.026,1.076)

	
	lag07
	1.061 (1.034,1.089)

	PM10
	
	

	
	lag0
	1.006 (1.003,1.010)

	
	lag1
	1.008 (1.005,1.012)

	
	lag2
	1.005 (1.001,1.008)

	
	lag3
	1.002 (0.997,1.006)

	
	lag4
	1.010 (1.006,1.013)

	
	lag5
	1.009 (1.006,1.013)

	
	lag6
	1.002 (0.998,1.006)

	
	lag7
	1.001 (0.997,1.004)

	
	lag01
	1.009 (1.006,1.013)

	
	lag02
	1.011 (1.006,1.015)

	
	lag03
	1.011 (1.006,1.016)

	
	lag04
	1.015 (1.009,1.020)

	
	lag05
	1.018 (1.012,1.023)

	
	lag06
	1.018 (1.012,1.024)

	
	lag07
	1.018 (1.011,1.024)


Note: Bold values represents the effect of air particulate matter (PM10 and PM2.5) are significant differences. 


Sensitivity analysis
Table S4. Percentage change (95% confidence interval) of total influenza cases per 10 μg/m3 increase in concentrations of pollutants in the single and two-pollutant models.
	Pollutants
	Typle of lag
	Single- and Two-pollutant models
	RR (95% CI)

	PM2.5
	single-day lag
	PM2.5
	1.027 (1.012,1.041)

	
	
	PM2.5 + SO2
	1.021 (1.005,1.038)

	
	
	PM2.5 + NO2
	1.035 (1.018,1.053)

	
	[bookmark: _Hlk102060563]cumulative lag
	PM2.5
	1.061 (1.034,1.089)

	
	
	PM2.5 + SO2
	1.049 (1.018,1.082)

	
	
	PM2.5 + NO2
	1.054 (1.021,1.088)

	PM10
	single-day lag
	PM10
	1.010 (1.006,1.013)

	
	
	PM10 + SO2
	1.009 (1.006,1.013)

	
	
	PM10 + NO2
	1.010 (1.006,1.013)

	
	cumulative lag
	PM10
	1.018 (1.012,1.024)

	
	
	PM10 + SO2
	1.018 (1.011,1.024)

	
	
	PM10 + NO2
	1.018 (1.012,1.024)


Note: PM2.5 represents particulate matter with aerodynamic diameter ≤ 2.5 μm, PM10 represents particulate matter with aerodynamic diameter ≤ 10 μm, NO2 represents nitrogen dioxide, SO2 represents sulfur dioxide. lag4 concentrations of pollutants were used in the single-day lag model. lag 07 and lag06 concentrations of pollutants were used in the cumulative lag model, respectively. Bold values represents the effect of air particulate matter are significant differences. 
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Fig.S2 Pooled estimates of particulate matter (PM10 and PM2.5) on influenza when changing the degree of freedom of the penalized smoothing spline function for AT (4-6) and AH (3-5). 
Note: a) shows the degrees of freedom for changing AT from 4 to 6; b) shows the degrees of freedom for changing AH from 3 to 5.
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