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Supplementary Table S1. Daily maximum (TMX), minimum (TMN) and average (AVG) temperature correlations between Daymet exposure metrics and observations at airports during May to October by study city. Correlations calculated only on days where airport monitor observations were above 75th percentile are given in parentheses. The three Daymet metrics are: average of Daymet 1km product and Daymet population-weighted average (PWA) using county or ZIP code (ZCTA) population.

	Study Location
	Exposure
	Daymet Average
	Daymet County PWA
	Daymet ZCTA PWA

	Atlanta
	TMX
	0.93 (0.72)
	0.94 (0.74)
	0.94 (0.73)

	Atlanta
	AVG
	0.96 (0.75)
	0.96 (0.76)
	0.96 (0.76)

	Atlanta
	TMN
	0.95 (0.95)
	0.95 (0.95)
	0.95 (0.95)

	
	
	
	
	

	Los Angeles
	TMX
	0.71 (0.34)
	0.64 (0.22)
	0.83 (0.60)

	Los Angeles
	AVG
	0.80 (0.42)
	0.75 (0.28)
	0.89 (0.67)

	Los Angeles
	TMN
	0.87 (0.87)
	0.84 (0.84)
	0.93 (0.93)

	
	
	
	
	

	Phoenix
	TMX
	0.97 (0.84)
	0.98 (0.88)
	0.98 (0.91)

	Phoenix
	AVG
	0.98 (0.87)
	0.98 (0.90)
	0.98 (0.92)

	Phoenix
	TMN
	0.96 (0.96)
	0.96 (0.96)
	0.97 (0.97)

	
	
	
	
	

	Salt Lake City
	TMX
	0.98 (0.85)
	0.99 (0.88)
	0.98 (0.88)

	Salt Lake City
	AVG
	0.99 (0.88)
	0.99 (0.90)
	0.99 (0.89)

	Salt Lake City
	TMN
	0.98 (0.98)
	0.98 (0.98)
	0.98 (0.98)

	
	
	
	
	

	San Francisco
	TMX
	0.81 (0.75)
	0.79 (0.71)
	0.86 (0.81)

	San Francisco
	AVG
	0.81 (0.80)
	0.78 (0.77)
	0.86 (0.85)

	San Francisco
	TMN
	0.78 (0.78)
	0.72 (0.72)
	0.82 (0.82)






Supplementary Table S2. Quantile values of daily maximum (TMX), minimum (TMN) and average (AVG) temperature (°C) for five exposure metrics during May to October by study city.  The five metrics are airport monitor observation, average of Daymet 1km product, Daymet population-weighted average (PWA) using county or ZIP code (ZCTA) populatio, and Daymet grid cell linked to the airport. 
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Supplementary Table S3. Difference in AIC and ratio of overdispersion for each city, outcome, and temperature exposure [daily maximum (TMX), minimum (TMN) and average (AVG) temperature (°C)]. Exposure assessment methods with the minimum AIC or overdispersion are used as the reference and are highlighted. The four exposure assessment methods are airport monitor, Daymet average, Daymet county-level population-weighted average (PWA), and Daymet ZCTA population-weighted average (PWA). 
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Supplementary Table S3 (Cont.)
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Supplementary Figure S1. Average May-October daily Daymet 1km maximum and minimum temperatures. Airport locations are given by the black triangle. The five MSAs varied in the number of counties (and area size): 20 counties (15,013 km2) for Atlanta, 2 counties (11,809 km2) for Los Angeles, 2 counties (35,406 km2) for Phoenix, 3 counties (23,577 km2) for Salt Lake City, and 5 counties (6,136 km2) for San Francisco.
[image: ]
Supplementary Figure S2. Relative risks of daily emergency department visits associated with same-day minimum temperature (Min) between the 75th and the 25th percentile, comparing four different exposure assessment methods: airport observation (○), average of Daymet data (◼), county-level population-weighted average (●), and ZCTA population-weighted average (▲). The y-axis ranges are different across outcomes. 
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Supplementary Figure S3. Relative risks of daily emergency department visits associated with same-day maximum temperature between the 75th and the 25th percentile, comparing four different exposure assessment methods: airport observation (○), average of Daymet data (◼), county-level population-weighted average (●), and ZCTA population-weighted average (▲). The y-axis ranges are different across outcomes. 

[image: ]

Supplementary Figure S4. Relative risks of daily emergency department visits associated with same-day average temperature (Avg) between the 95th and the 50th percentile, comparing four different exposure assessment methods: airport observation (○), average of Daymet data (◼), county-level population-weighted average (●), and ZCTA population-weighted average (▲). The y-axis ranges are different across outcomes.   

[image: ]


Supplementary Figure S5. Relative risks of daily emergency department visits associated with same-day average temperature (Avg) between the 75th and the 25th percentile, comparing four different exposure assessment methods: airport observation (○), average of Daymet data (◼), county-level population-weighted average (●), and ZCTA population-weighted average (▲). The y-axis ranges are different across outcomes.   
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Supplementary Figure S6. Relative risks of daily emergency department visits associated with same-day minimum temperature between the 95th and the 50th percentile, comparing three different exposure assessment methods: airport observation (○), ZCTA population-weighted average (▲), and Daymet grid cell linked to the monitor (×). The y-axis ranges are different across outcomes. 
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Supplementary Figure S7. Relative risks of daily emergency department visits associated with same-day maximum temperature between the 95th and the 50th percentile, comparing three different exposure assessment methods: airport observation (○), ZCTA population-weighted average (▲), and Daymet grid cell linked to the monitor (×). The y-axis ranges are different across outcomes. 
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Supplementary Figure S8. Relative risks (RR) of daily emergency department visits associated with same-day minimum temperature between the 95th and the 50th percentile using the Daymet ZCTA population-weighted average across different natural cubic spline degrees of freedom. 
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Supplementary Figure S9. Relative risks (RR) of daily emergency department visits associated with same-day maximum temperature between the 95th and the 50th percentile using the Daymet ZCTA population-weighted average across different natural cubic spline degrees of freedom. 
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Supplementary Figure S10. Relative risks (RR) of daily emergency department visits associated with 3-day moving average (lags 0, 1, and 2) of minimum temperature between the 95th and the 50th percentile, comparing four different exposure assessment methods: airport observation (○), average of Daymet data (◼), county-level population-weighted average (●), and ZCTA population-weighted average (▲). The y-axis ranges are different across outcomes. 
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Supplementary Figure S11. Relative risks (RR) of daily emergency department visits associated with 3-day moving average (lags 0, 1, and 2) of maximum temperature between the 95th and the 50th percentile, comparing four different exposure assessment methods: airport observation (○), average of Daymet data (◼), county-level population-weighted average (●), and ZCTA population-weighted average (▲). The y-axis ranges are different across outcomes. 
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image1.emf
City Exposure 25%50%75%95% 25%50%75%95% 25%50%75%95%

Atlanta Airport 25.628.931.734.4 20.924.426.628.9 16.120.022.223.9

Atlanta Daymet Average 26.229.331.734.5 20.023.625.728.0 13.817.920.221.8

Atlanta County PWA 26.129.331.734.5 20.023.725.828.0 14.018.020.322.0

Atlanta ZCTA PWA 26.129.331.734.5 20.023.725.828.0 14.018.020.322.0

Atlanta Daymet at Airport 26.029.532.034.5 20.223.826.028.2 14.518.520.522.5

Los Angeles Airport 20.622.824.429.4 18.119.721.424.4 15.016.718.320.0

Los Angeles Daymet Average 25.228.330.934.6 19.221.924.227.3 13.215.417.720.3

Los Angeles County PWA 25.529.031.534.9 19.022.124.627.4 12.715.217.620.4

Los Angeles ZCTA PWA 24.727.630.234.4 19.621.723.927.1 14.215.917.920.4

Los Angeles Daymet at Airport 22.024.026.531.0 18.520.222.225.2 15.016.518.020.0

Phoenix Airport 35.038.941.744.4 28.132.235.337.8 21.125.628.932.2

Phoenix Daymet Average 33.136.839.542.1 25.029.131.734.1 16.521.224.426.8

Phoenix County PWA 33.537.440.042.7 25.429.632.434.9 17.321.725.227.7

Phoenix ZCTA PWA 34.238.240.843.6 26.330.533.436.0 18.222.726.328.9

Phoenix Daymet at Airport 35.038.541.544.0 26.831.034.036.5 18.523.027.029.5

Salt Lake City Airport 21.728.933.337.2 15.321.426.129.7 8.9 13.918.322.8

Salt Lake City Daymet Average 18.224.628.531.7 11.316.920.723.6 4.5 9.1 12.915.9

Salt Lake City County PWA 19.225.729.632.8 12.818.722.525.5 6.5 11.515.418.6

Salt Lake City ZCTA PWA 20.627.031.034.2 14.019.823.826.9 7.5 12.616.519.8

Salt Lake City Daymet at Airport 22.029.033.036.5 15.221.525.829.0 8.5 13.518.021.5

San FranciscoAirport 18.921.123.329.4 15.616.918.621.7 11.712.813.916.1

San FranciscoDaymet Average 21.323.826.331.0 16.018.019.723.0 10.612.013.315.4

San FranciscoCounty PWA 21.724.427.031.6 16.418.520.323.8 10.912.513.916.1

San FranciscoZCTA PWA 20.923.025.630.4 16.017.719.422.7 11.012.213.515.5

San FranciscoDaymet at Airport 19.020.523.028.0 15.216.518.020.5 11.012.013.015.0

TMX Quantile AVG Quantile TMIN Quantile


image2.emf
City Exposure Outcomes

Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA   Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA  

Atlanta TMN Fluid and Electrolyte Imbalance 0 117 88 113 1.00 1.03 1.02 1.02

Atlanta TMN Acute Kidney Injury 0 27 10 27 1.00 1.01 1.01 1.01

Atlanta TMN Circulatory Diseases 0 38 9 36 1.00 1.01 1.01 1.01

Atlanta TMN Respiratory Diseases 0 38 12 42 1.00 1.00 1.01 1.00

Atlanta TMN Gastrointestinal Diseases 17 15 0 15 1.00 1.00 1.00 1.00

Atlanta TMN Heat-Related Illnesses 0 922 839 838 1.00 1.15 1.13 1.13

Atlanta TMX Fluid and Electrolyte Imbalance 4 11 1 0 1.00 1.00 1.00 1.00

Atlanta TMX Acute Kidney Injury 0 6 3 3 1.00 1.00 1.00 1.00

Atlanta TMX Circulatory Diseases 0 44 39 38 1.00 1.01 1.01 1.01

Atlanta TMX Respiratory Diseases 0 13 9 9 1.00 1.00 1.00 1.00

Atlanta TMX Gastrointestinal Diseases 0 1 1 1 1.00 1.00 1.00 1.00

Atlanta TMX Heat-Related Illnesses 0 273 174 170 1.00 1.06 1.04 1.04

Atlanta AVG Fluid and Electrolyte Imbalance 0 66 31 56 1.00 1.02 1.01 1.01

Atlanta AVG Acute Kidney Injury 6 18 0 16 1.00 1.00 1.00 1.00

Atlanta AVG Circulatory Diseases 0 49 16 44 1.00 1.01 1.01 1.01

Atlanta AVG Respiratory Diseases 0 53 16 48 1.00 1.01 1.01 1.01

Atlanta AVG Gastrointestinal Diseases 11 15 0 15 1.00 1.00 1.00 1.00

Atlanta AVG Heat-Related Illnesses 0 541 432 426 1.00 1.11 1.09 1.09

City Exposure Outcomes

Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA   Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA  

Los Angeles TMN Fluid and Electrolyte Imbalance 552 0 65 43 1.19 1.00 1.02 1.01

Los Angeles TMN Acute Kidney Injury 101 0 19 5 1.05 1.00 1.01 1.00

Los Angeles TMN Circulatory Diseases 36 0 6 3 1.01 1.00 1.00 1.00

Los Angeles TMN Respiratory Diseases 228 0 1 69 1.04 1.00 1.00 1.01

Los Angeles TMN Gastrointestinal Diseases 15 0 0 1 1.01 1.00 1.00 1.00

Los Angeles TMN Heat-Related Illnesses 2621 0 116 456 1.93 1.00 1.03 1.14

Los Angeles TMX Fluid and Electrolyte Imbalance 276 23 54 0 1.10 1.01 1.02 1.01

Los Angeles TMX Acute Kidney Injury 22 26 40 0 1.01 1.01 1.02 1.01

Los Angeles TMX Circulatory Diseases 42 2 1 0 1.01 1.00 1.00 1.00

Los Angeles TMX Respiratory Diseases 117 19 37 0 1.02 1.00 1.01 1.00

Los Angeles TMX Gastrointestinal Diseases 8 0 2 1 1.00 1.00 1.00 1.00

Los Angeles TMX Heat-Related Illnesses 1550 0 104 18 1.58 1.00 1.03 1.00

Los Angeles AVG Fluid and Electrolyte Imbalance 340 73 131 0 1.13 1.03 1.05 1.00

Los Angeles AVG Acute Kidney Injury 36 31 48 0 1.02 1.01 1.02 1.00

Los Angeles AVG Circulatory Diseases 39 21 29 0 1.01 1.01 1.01 1.00

Los Angeles AVG Respiratory Diseases 157 39 63 0 1.03 1.01 1.01 1.00

Los Angeles AVG Gastrointestinal Diseases 5 2 3 0 1.00 1.00 1.00 1.00

Los Angeles AVG Heat-Related Illnesses 1873 7 137 0 1.76 1.00 1.04 1.02

AIC Difference Overdispersion Ratio

AIC Difference Overdispersion Ratio
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City Exposure Outcomes

Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA   Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA  

Phoenix TMN Fluid and Electrolyte Imbalance 35 0 2 17 1.01 1.00 1.00 1.02

Phoenix TMN Acute Kidney Injury 0 0 0 5 1.00 1.00 1.00 1.00

Phoenix TMN Circulatory Diseases 0 6 10 0 1.00 1.00 1.00 1.00

Phoenix TMN Respiratory Diseases 16 0 11 12 1.00 1.00 1.00 1.00

Phoenix TMN Gastrointestinal Diseases 5 1 0 2 1.00 1.00 1.00 1.00

Phoenix TMN Heat-Related Illnesses 144 44 0 100 1.10 1.02 1.00 1.15

Phoenix TMX Fluid and Electrolyte Imbalance 24 2 2 0 1.01 1.00 1.00 1.00

Phoenix TMX Acute Kidney Injury 1 0 1 0 1.00 1.00 1.00 1.00

Phoenix TMX Circulatory Diseases 3 0 2 0 1.00 1.00 1.00 1.00

Phoenix TMX Respiratory Diseases 8 2 3 0 1.00 1.00 1.00 1.00

Phoenix TMX Gastrointestinal Diseases 0 2 1 0 1.00 1.00 1.00 1.00

Phoenix TMX Heat-Related Illnesses 73 23 11 0 1.04 1.00 1.00 1.00

Phoenix AVG Fluid and Electrolyte Imbalance 23 0 7 4 1.01 1.00 1.00 1.00

Phoenix AVG Acute Kidney Injury 0 1 3 3 1.00 1.00 1.00 1.00

Phoenix AVG Circulatory Diseases 2 4 8 0 1.00 1.00 1.00 1.00

Phoenix AVG Respiratory Diseases 12 0 5 1 1.00 1.00 1.00 1.00

Phoenix AVG Gastrointestinal Diseases 4 0 0 1 1.00 1.00 1.00 1.00

Phoenix AVG Heat-Related Illnesses 27 18 0 6 1.03 1.00 1.00 1.01

City Exposure Outcomes

Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA   Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA  

San FranciscoTMN Fluid and Electrolyte Imbalance 501 28 0 49 1.20 1.01 1.00 1.00

San FranciscoTMN Acute Kidney Injury 57 7 0 11 1.03 1.00 1.00 1.00

San FranciscoTMN Circulatory Diseases 141 10 0 13 1.05 1.00 1.00 1.00

San FranciscoTMN Respiratory Diseases 144 16 0 18 1.02 1.00 1.00 1.00

San FranciscoTMN Gastrointestinal Diseases 16 1 1 0 1.01 1.00 1.00 1.00

San FranciscoTMN Heat-Related Illnesses 2920 210 0 413 2.52 1.08 1.00 1.02

San FranciscoTMX Fluid and Electrolyte Imbalance 185 14 0 30 1.08 1.01 1.00 1.01

San FranciscoTMX Acute Kidney Injury 31 2 4 0 1.01 1.00 1.00 1.00

San FranciscoTMX Circulatory Diseases 56 0 1 5 1.02 1.00 1.00 1.00

San FranciscoTMX Respiratory Diseases 96 0 2 2 1.02 1.00 1.00 1.00

San FranciscoTMX Gastrointestinal Diseases 3 0 0 1 1.00 1.00 1.00 1.00

San FranciscoTMX Heat-Related Illnesses 1447 79 0 207 1.84 1.06 1.00 1.12

San FranciscoAVG Fluid and Electrolyte Imbalance 206 5 0 8 1.09 1.00 1.00 1.00

San FranciscoAVG Acute Kidney Injury 31 4 6 0 1.01 1.00 1.00 1.00

San FranciscoAVG Circulatory Diseases 64 1 5 0 1.02 1.00 1.00 1.00

San FranciscoAVG Respiratory Diseases 112 5 8 0 1.02 1.00 1.00 1.00

San FranciscoAVG Gastrointestinal Diseases 7 0 1 1 1.00 1.00 1.00 1.00

San FranciscoAVG Heat-Related Illnesses 1520 62 0 164 1.82 1.05 1.00 1.10

City Exposure Outcomes

Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA   Monitor

Daymet 

Average

County 

PWA

ZCTA 

PWA  

Salt Lake CityTMN Fluid and Electrolyte Imbalance 11 1 0 0 1.00 1.00 1.00 1.05

Salt Lake CityTMN Acute Kidney Injury 2 0 1 1 1.00 1.00 1.00 1.00

Salt Lake CityTMN Circulatory Diseases 0 5 5 5 1.00 1.00 1.00 1.00

Salt Lake CityTMN Respiratory Diseases 9 1 0 2 1.00 1.00 1.00 1.00

Salt Lake CityTMN Gastrointestinal Diseases 3 0 0 2 1.00 1.00 1.00 1.00

Salt Lake CityTMN Heat-Related Illnesses 73 8 0 15 1.05 1.00 1.00 1.00

Salt Lake CityTMX Fluid and Electrolyte Imbalance 3 0 1 1 1.00 1.00 1.00 1.00

Salt Lake CityTMX Acute Kidney Injury 0 0 1 1 1.00 1.00 1.00 1.00

Salt Lake CityTMX Circulatory Diseases 0 7 8 9 1.00 1.00 1.00 1.00

Salt Lake CityTMX Respiratory Diseases 12 0 5 6 1.00 1.00 1.00 1.00

Salt Lake CityTMX Gastrointestinal Diseases 1 0 1 2 1.00 1.00 1.00 1.00

Salt Lake CityTMX Heat-Related Illnesses 36 0 6 9 1.09 1.02 1.00 1.00

Salt Lake CityAVG Fluid and Electrolyte Imbalance 3 0 1 2 1.00 1.00 1.00 1.00

Salt Lake CityAVG Acute Kidney Injury 1 0 0 0 1.00 1.00 1.00 1.00

Salt Lake CityAVG Circulatory Diseases 0 6 6 7 1.00 1.00 1.00 1.00

Salt Lake CityAVG Respiratory Diseases 12 0 5 6 1.00 1.00 1.00 1.00

Salt Lake CityAVG Gastrointestinal Diseases 1 0 1 2 1.00 1.00 1.00 1.00

Salt Lake CityAVG Heat-Related Illnesses 50 0 5 13 1.08 1.00 1.00 1.01

AIC Difference Overdispersion Ratio

AIC Difference Overdispersion Ratio

AIC Difference Overdispersion Ratio
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