 
	Evaluation set
	R-squared
	MAE (per 100,000 ED visits)

	Validation (2025, pooled)
	0.81
	37.8

	Final model (2018–2025, pooled; used for main analyses)
	0.84
	27.7



eTable 1: Model performance metrics for out-of-sample validation and final pooled analysis. R² and mean absolute error (MAE) are shown for validation on 2025 data prior to refitting and for the final pooled model used in the main analysis.




	Main Analysis

	Region
	   R-squared
	MAE (per 100,000 ED visits)

	1
	0.86
	17.2

	2
	0.85
	12.9

	3
	0.87
	21.0

	4
	0.88
	23.9

	5
	0.80
	19.0

	6
	0.88
	37.0

	7
	0.77
	53.7

	8
	0.80
	22.7

	9
	0.82
	47.8

	10
	0.86
	24.7



eTable 2: Model performance metrics by HHS region for the final pooled analysis. R² and mean absolute error (MAE) are shown for  the final model fit using pooled data from 2018-2025.









	Average daily observed rate added by climate change (per 100,000 ED Visits)

	Region #
	Name
	April
	May
	June
	July
	August
	September
	October

	1
	Northeast
	1.4 
[-0.7, 2.4]
	9.3 
[8.5, 10.2]
	35.2 
[33.9, 36.6]
	74.8
 [72.3, 77.5]
	39.6
 [37.4, 42.0]
	10.6
 [9.6, 11.8]
	1.5 
[1.2, 1.9]

	2
	New York
	1.3 
[0.8, 1.7]
	8.1 
[7.5, 8.8]
	34.5 
[33.1, 36.0]
	64.8
 [62.5, 67.2]
	28.9 
[27.4, 30.6]
	9.7 
[8.8, 10.7]
	1.4 
[1.2, 1.6]

	3
	Mid-
Atlantic
	4.1 
[3.8, 4.4]
	15.2
 [14.7, 16.0]
	55.7
 [54.1, 57.5]
	101.3
 [98.8, 104.0]
	48.1 
[46.3, 50.1]
	17.8
 [16.4, 19.6]
	3.2 
[2.8, 3.6]

	4
	Southeast
	5.5 
[5.4, 5.7]
	18.8
 [18.6, 18.9]
	59.1
 [58.2, 60.0]
	89.8 
[89.2, 90.5]
	60.3
 [59.6, 61.0]
	29.6
 [29.2, 30.0]
	8.2 
[7.8, 8.7]

	5
	Midwest
	1.6 
[1.4, 1.8]
	13.9
 [13.1, 15.1]
	48.8 
[46.9, 51.0]
	57.6 
[55.3, 60.1]
	35.3
 [33.0, 38.0]
	15.6
 [14.4, 17.0]
	2.1 
[1.8, 2.5]

	6
	Southern Plains
	6.8 
[6.4, 7.4]
	30.3
 [29.7, 31.0]
	90.0 
[89.4, 90.6]
	104.0 
[102.0, 106.4]
	112.9 
[108.5, 117.7]
	45.6
 [43.6, 48.1]
	10.
4 [9.8, 11.0]

	7
	Central Plains
	3.9 
[3.3, 4.6]
	16.6
 [15.2, 18.7]
	87.1 
[83.7, 91.4]
	84.4 
[81.2, 88.2]
	56.6
 [51.5, 63.3]
	28.2
 [25.5, 31.4]
	2.8 
[2.4, 3.7]

	8
	Mountain West
	1.6 
[-1.0, 2.8]
	7.6
 [7.1, 8.2]
	44.7 
[43.6, 45.9]
	64.9
 [63.3, 66.8]
	36.3
 [34.5, 38.3]
	14.8
 [13.6, 16.3]
	1.2 
[1.0, 1.4]

	9
	Southwest
	16.5 
[15.7, 17.4]
	26.0
 [25.4, 27.0]
	75.4 
[74.5, 76.6]
	102.1 
[100.7, 103.9]
	86.8
 [84.0, 90.3]
	49.4 
[45.6, 54.1]
	11.5
 [10.6, 12.8]

	10
	Northwest
	4.0 
[3.6, 4.7]
	10.8
 [9.8, 12.3]
	45.9 [43.9, 48.2]
	89.1 
[85.2, 93.4]
	64.8
 [61.0, 69.2]
	12.6
 [11.4, 14.0]
	1.4 
[1.1, 1.9]

	 Average daily percent of observed rate added by climate change
 

	1
	Northeast
	14.4
 [-7.2, 24.4]
	28.3
 [26.1, 31.1]
	30.4 
[29.3, 31.6]
	39.5 
[38.2, 41.0]
	43.3
 [40.9, 46.0]
	44.4
 [40.2, 49.4]
	22.7 
[18.4, 28.6]

	2
	New York
	17.7
 [11.6, 23.2]
	29.7 
[27.7, 32.3]
	37.3
[35.8, 38.9]
	43.7
 [42.2, 45.3]
	45.5
 [43.1, 48.2]
	43.2
 [39.4, 47.6]
	21.6
 [18.5, 25.0]

	3
	Mid-
Atlantic
	22.8
 [21.2, 24.9]
	25.9 
[24.9, 27.2]
	30.2
[29.3, 31.2]
	35.0 
[34.1, 35.9]
	34.8
 [33.6, 36.3]
	35.1
 [32.4, 38.6]
	26.4
[23.5, 30.3]

	4
	Southeast
	14.3
[14.0, 14.6]
	18.7
 [18.6, 18.9]
	24.7 
[24.3, 25.1]
	27.2 
[27.0, 27.4]
	26.4 
[26.1, 26.7]
	27.3
 [26.9, 27.7]
	22.5
 [21.5, 23.8]

	5
	Midwest
	15.3
 [13.9, 17.7]
	26.3
 [24.8, 28.6]
	27.4
[26.4, 28.7]
	29.3 
[28.2, 30.6]
	32.8 
[30.7, 35.4]
	41.7
 [38.5, 45.4]
	22.6
 [19.7, 26.5]

	6
	Southern Plains
	21.6
 [20.3, 23.3]
	24.2 
[23.7, 24.8]
	23.4 
[23.2, 23.5]
	23.0
 [22.5, 23.5]
	28.8
 [27.7, 30.1]
	30.2
 [28.8, 31.8]
	28.7
 [27.3, 30.5]

	7
	Central Plains
	18.1 
[15.4, 21.8]
	19.1
 [17.5, 21.5]
	21.3 
[20.5, 22.4]
	18.2 
[17.5, 19.1]
	18.3
 [16.7, 20.5]
	32.9 
[29.8, 36.6]
	18.9
 [16.0, 24.5]

	8
	Mountain West
	12.8
 [-8.1, 21.9]
	20.6 
[19.4, 22.3]
	30.1
 [29.4, 30.9]
	29.4 
[28.6, 30.2]
	31.2
 [29.7, 33.0]
	35.7 
[32.7, 39.3]
	14.4
 [12.0, 17.8]

	9
	Southwest
	30.5 
[29.2, 32.3]
	24.7
 [24.1, 25.6]
	22.5 
[22.2, 22.8]
	18.6 
[18.3, 18.9]
	23.9 
[23.1, 24.8]
	31.1
 [28.7, 34.0]
	30.6
 [28.2, 34.1]

	10
	Northwest
	30.2
 [26.6, 34.9]
	26.1
 [23.6, 29.6]
	26.4 
[25.3, 27.8]
	36.5
 [34.9, 38.3]
	45.7 
[43.0, 48.8]
	40.1 
[36.2, 44.5]
	18.1 
[13.7, 23.4]



eTable 3: Regional monthly attribution of HRI-ED visit rates to climate change (April-October). Mean [95% empirical confidence interval] average daily attributable increase in HRI-ED visit rates (per 100,000 ED visits) and percent of the observed rates.  Slightly negative April lower bounds in two regions reflect rare daily simulations with heavy-tailed uncertainty on low-count shoulder-season days; all estimates from May-October are strictly positive.
















	Sensitivity Analysis
	Warm season attributable visit  rate (per 100,000 ED visits)
	Climate Change Contribution (%)

	Main Analysis
	35.2 [35.0, 35.5]
	27.1 [26.9, 27.3]

	Single Harmonic
	35.9 [35.7, 36.2]
	27.7 [27.5, 27.9]

	70th percentile residual split
	35.2 [35.0, 35.5]
	27.1 [26.9, 27.3]

	80th percentile residual split
	35.2 [34.9, 35.5]
	27.1 [26.9, 27.3]



eTable 4: Sensitivity of national warm-season HRI-ED attribution to model specification. Results show the national warm-season average gap (per 100,000 ED visits) and percent contribution attributable to climate change under alternative seasonal harmonics and residual split thresholds. Brackets denote 95% empirical confidence intervals from draw-wise aggregation.










	Model Name
	Member number

	ACCESS-CM2
	r1i1p1f1

	ACCESS-ESM1-5
	r1i1p1f1

	AWI-CM-1-1-MR
	r1i1p1f1

	CMCC-ESM2
	r1i1p1f1

	CNRM-CM6-1-HR
	r1i1p1f1

	CNRM-CM6-1
	r1i1p1f1

	CNRM-ESM2-1
	r1i1p1f1

	CanESM5
	r1i1p1f1

	EC-Earth3-AerChem
	r1i1p1f1

	EC-Earth3-Veg-LR
	r1i1p1f1

	EC-Earth3-Veg
	r1i1p1f1

	EC-Earth-3
	r1i1p1f1

	GFDL-CM4
	r1i1p1f1

	GFDL-ESM4
	r1i1p1f1

	NM-CM4-8
	r1i1p1f1

	INM-CM5-0
	r1i1p1f1

	IPSL-CM6A-LR
	r1i1p1f1

	MIROC-6
	r1i1p1f1

	MPI-ESM-1-2-HAM
	r1i1p1f1

	MPI-ESM1-2-HR
	r1i1p1f1

	MPI-ESM1-2-LR
	r1i1p1f1

	MRI-ESM-2-0
	r1i1p1f1

	NorESM2-MM
	r1i1p1f1

	TaiESM1
	r1i1p1f1














































       eTable 5: CMIP6 models and associated ensemble members used in the Gilford et al. counterfactual framework 

