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	Appendix Table 1. EHE Jurisdictions and the Next 50 Non-EHE Jurisdictions with the highest number of HIV diagnoses

	EHE Jurisdictions

	Alameda County, CA; Baltimore City, MD; Bexar County, TX; Bronx County, NY;  
Broward County, FL; Clark County, NV; Cobb County, GA; Cook County, IL; Cuyahoga County, OH; Dallas County, TX; Dekalb County, GA; District of Columbia; Duval County, FL; 
East Baton Rouge Parish, LA; Essex County, NJ; Franklin County, OH; Fulton County, GA;  
Gwinnett County, GA; Hamilton County, OH; Harris County, TX; Hillsborough County, FL;
Hudson County, NJ; King County, WA; Kings County, NY; Los Angeles County, CA.  
Maricopa County, AZ; Marion County, IN; Mecklenburg County, NC; Miami-Dade County, FL; Montgomery County, MD; New York County, NY; Orange County, CA; Orange County, FL;    
Orleans Parish, LA; Palm Beach County, FL; Philadelphia County, PA; Pinellas County, FL;  
Prince George's County, MD; Queens County, NY; Riverside County, CA; Sacramento County, CA; San Bernardino County, CA; San Diego County, CA; San Francisco County, CA;  
San Juan Municipio, PR; Shelby County, TN; Suffolk County, MA; Tarrant County, TX;        
Travis County, TX; Wayne County, MI


	Next 50 Non-EHE Jurisdictions with the Highest Number of HIV Diagnoses

	Allegheny County, PA; Baltimore County, MD; Brevard County, FL; Caddo Parish, LA;  
Camden County, NJ; Chatham County, GA; Clayton County, GA; Collin County, TX;  
Contra Costa County, CA; Davidson County, TN; Delaware County, PA; Denton County, TX;      
Denver County, CO; Durham County, NC; El Paso County, TX; Erie County, NY; Fairfax County, VA; Forsyth County, NC; Fort Bend County, TX; Fresno County, CA; Guilford County, NC;    
Hartford County, CT; Hennepin County, MN; Hidalgo County, TX; Jefferson Parish, LA;  
Kern County, CA; Lee County, FL; Middlesex County, MA; Middlesex County, NJ;  
Milwaukee County, WI; Montgomery County, OH; Multnomah County, OR; Nassau County, NY;      
New Castle County, DE; New Haven County, CT; Oakland County, MI; Osceola County, FL;  
Passaic County, NJ; Pima County, AZ; Polk County, FL; Richmond City, VA; Salt Lake County, UT;   
San Joaquin County, CA; Santa Clara County, CA; Seminole County, FL; Suffolk County, NY;  
Union County, NJ; Volusia County, FL; Wake County, NC; Westchester County, NY


	EHE States

	Alabama, Arkansas, Kentucky, Mississippi, Missouri, Oklahoma, South Carolina


	Next 7 Non-EHE States with the Highest Number of HIV diagnoses in Rural Areas

	Colorado, Iowa, Kansas, New Mexico, Virginia, West Virginia, Wisconsin
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	Appendix Table 2. Number of Persons Prescribed Preexposure Prophylaxis by Ending the HIV Epidemic in the U.S. (EHE) initiative Status — United States, 2017-2023

	
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	EAPC (95% CI)

	United States
	 105,051 
	 154,673 
	 219,319 
	 272,898 
	 297,108 
	 361,150 
	 432,874 
	 505,730 
	21.7 (18.2, 25.2)

	EHE jurisdictions (n = 50)
	 62,498 
	 89,041 
	 124,757 
	 152,703 
	 166,483 
	 197,178 
	 229,710 
	 265,586 
	19.8 (16.4, 23.3)

	EHE states (n = 7)
	 3,707 
	 5,716 
	 8,680 
	 11,315 
	 12,520 
	 16,964 
	 21,065 
	 25,000 
	27.5 (23.6, 31.4)

	Non-EHE jurisdictions
	 38,846 
	 59,916 
	 85,882 
	 108,880 
	 118,105 
	 147,008 
	 182,099 
	 215,144 
	23.7 (20.1, 27.4)

	Selected comparison jurisdictions
	
	
	
	
	
	
	
	
	

	Next 50 Non-EHE Jurisdictions 
with the highest Number of HIV Diagnoses
	 11,659 
	 17,637 
	 25,636 
	 32,589 
	 35,853 
	 45,606 
	 55,206 
	 64,387 
	23.9 (20.3, 27.7)

	Next 7 Non-EHE States with 
the Highest Number of HIV Diagnoses
in Rural Areas
	 5,078 
	 7,840 
	 11,395 
	 15,054 
	 16,451 
	 20,495 
	 24,890 
	 30,395 
	24.8 (21.0, 28.7)

	EAPC: estimated annual percentage change; CI: confidence interval.






	
Appendix Table 3. Trends in the Preexposure Prophylaxis (PrEP)-to-Diagnosis Ratio (PDR) by Ending the HIV Epidemic in the U.S. (EHE) Status — United States, 2017-23

	
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	EAPC (95% CI)

	United States
	 2.7 
	 3.9 
	 5.8 
	 7.3 
	 8.2 
	 11.9 
	 12.1 
	 13.4 
	23.0 (17.8, 28.4)

	EHE Jurisdictions (n = 50)
	 3.0 
	 4.4 
	 6.5 
	 8.2 
	 9.3 
	 13.2 
	 13.5 
	 14.7 
	22.7 (17.5, 28.1)

	EHE States (n = 7)
	 1.2 
	 1.8 
	 2.7 
	 3.5 
	 3.8 
	 5.9 
	 6.2 
	 7.2 
	26.0 (20.7, 31.5)

	Non-EHE Jurisdictions
	 2.5 
	 3.8 
	 5.5 
	 7.1 
	 7.8 
	 11.8 
	 11.9 
	 13.4 
	23.7 (18.4, 29.2)

	Selected comparison jurisdictions
	
	
	
	
	
	
	
	
	

	Next 50 Non-EHE Jurisdictions 
with the Highest Number of HIV diagnoses
	 2.5 
	 3.7 
	 5.4 
	 7.2 
	 7.8 
	 12.5 
	 12.0 
	 13.9 
	24.7 (18.9, 30.8)

	Next 7 Non-EHE states with 
the Highest Number of HIV Diagnoses
in Rural Areas (n = 7)
	 2.5 
	 3.8 
	 5.7 
	 7.6 
	 8.0 
	 12.3 
	 12.3 
	 14.9 
	25.0 (19.7, 30.5)

	EAPC: estimated annual percentage change; CI: confidence interval.





Appendix 4. Technical details of Difference-in-difference analysis.
1. Test of parallel trend assumption

We used regression model applied in data before EHE initiative (2016-2019) to test the parallel trend assumption for DID analysis.  
PrEP-to-Need Ratioij = b0 + b1 × EHE Typeij + + b2 × Yearj + b3 × Year × EHE Typeij + u0i + eij
The estimated coefficients of interaction term between EHE county by time was relatively small comparing with the main effect of time (estimated trend of non-EHE county), and no significant difference was found, and we believe the trends of PnR in EHE counties and non-EHE counties met the parallel trend assumption. 
The trend of PnR in pre-EHE period in EHE states was slower than non-EHE states, and assuming parallel trend for EHE states may lead to biased estimation in DID effects. 

	Appendix Table 4a. Parallel trend test for PrEP-to-Need ratio in the United States, 2016-2019, by EHE initiative status.

	
	Coefficient
	SE
	p-value

	County data
	
	
	

	Intercept
	0.32
	0.84
	0.697

	EHE county vs. Non-EHE county*
	0.62
	1.09
	0.570

	Year
	1.64
	0.20
	<0.001

	Year * EHE county
	0.20
	0.23
	0.369

	
	
	
	

	State data
	
	
	

	Intercept
	1.22
	0.69
	0.088

	EHE state vs. Non-EHE state**
	-0.91
	0.94
	0.344

	Year
	1.68
	0.13
	<0.001

	Year * EHE state
	-0.87
	0.17
	<0.001

	*Next 50 Non-EHE Jurisdictions with the highest Number of HIV Diagnoses; **: Next 7 Non-EHE States with the Highest Number of HIV Diagnoses in Rural Areas. (Appendix Table 1); The variable year was rescaled as calendar year – 2015 to keep the coefficients in similar scales. 




2. DID Modeling
For jurisdiction I in year j, we used EHE jurisdiction type (EHE county, EHE state, and non-EHE county), Pre- and Post- EHE initiation period (2017-2019 vs 2020-2022), and the interaction term as the main Difference-in-Difference (DID) estimator. We used mixed-effects regression model to build following models for PrEP-to-Need Ratio (PnR). HIV diagnosis in jurisdiction each year was used as weights, and jurisdiction was used as a random intercept to address the repeated measure:


Base (Unadjusted) Model:
PrEP-to-Diagnoses Ratioij = b0 + b1 × EHE Typic + b2 × Pre-/Post-EHE Periodij
                                       + b3 × EHE Type × Pre-/Post-EHE Period (DID)ij
                                       + b4 × Yearj  
                                        + b5 × COVID-19 Interrupt in 2020 (Dummy variable for year 2021 since HIV        
                                                    diagnose 2020 as the denominator of PDR 2021)j  
                                       + u0i + eij

Adjusted Model: 
PrEP-to- Diagnoses Ratioij = b0 + b1 × EHE Typeij + b2 × Pre-/Post-EHE Periodij 
                                       + b3 × EHE Type × Pre-/Post-EHE Period (DID)ij
                                       + b4 × Yearj 
                                        + b5 × COVID-19 Interrupt in 2020 (Dummy variable for year 2021 since HIV        
                                                    diagnose 2020 as the denominator of PDR 2021)j  
                                   + b6 × Percentage Black persons in 2020
                                        + b7 × Percentage Hispanic persons in 2020
                                        + b8 × Percentage persons in poverty in 2020
                                        + b9 × Percentage of persons are uninsured in 2020
                                        + b10 × Provider density (per 1,000 population) in 2020
                                       + u0i + eij

The estimated coefficient b3 for the DID term is interpretated as the relative risk difference (DID) as:  

DID > 0 indicates that in PDR increased more after the EHE initiation in one type of EHE jurisdictions, compared with the PnR increase during the same time in non-EHE jurisdictions.

3. Model considerations and Sensitivity analysis
       In line with previous stages, we developed a series of potential Difference-in-Difference (DID) models, and we present all the unadjusted and adjusted models in Appendix Table 4b and 4c.
3.1 Impact of COVID-19 pandemic
 Notably, the year 2020 experienced disruptions in HIV testing and diagnosis in the United States due to the impact of the COVID-19 pandemic. The underdiagnosis during that period  resulted in an overestimation in PDR in 2020. The HIV diagnosis service gradually recovered in service volume by early 2021 (Hoover, et al., MMWR 2022;71(48):1505–1510. doi: 10.15585/mmwr.mm7148a1; DiNenno, et al., MMWR 2022;71(25):820-824. doi: 10.15585/mmwr.mm7125a2). To address the effect of the COVID-19 interruption in 2020, we incorporated a dummy variable to identify that specific year in the adjusted model. Furthermore, we conducted a sensitivity analysis by excluding the 2020 data to assess the robustness of the model. The sensitivity model utilized data from 2016 to 2019 and from 2021 to 2023, omitting the COVID-19 indicator from the full model. Comparing the predicted PDRs from the two models, we observed highly similar outputs, as shown in Appendix Table 4b and 4c.

3.2 Parallel trends assumption
As shown in Appendix Table 4a, the pre-EHE trends of PDR in EHE states and non-EHE states didn’t meet the parallel trends assumption, thus, a formal DID estimator for EHE impact in states with high HIV burden in rural areas is not feasible. Recent method study implies an extrapolation assuming that the pre-existing difference in trends persists may work for DID. (Rambachan and Roth, 2023; https://doi.org/10.1093/restud/rdad018), we also presented an ad hoc model by adding an item (year*EHE type) of a consistent difference in trends to generate a new DID estimation adjusted. (Appendix Table 4c)
  
	Appendix Table 4b. Difference-in-Difference (DID) in Preexposure Prophylaxis-to-Diagnosis Ratios (PDRs) Pre- and Post-Launch of the Ending the HIV Epidemic in the U.S. (EHE) Initiative by EHE status — United States, 2016-2023, county data

	 
	Unadjusted Model
without Year*EHE type term
	Unadjusted Model
with Year*EHE type term
	Full Model
	Adjusted Model
(Main result)
	Sensitivity Analysis*

	 
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value

	Intercept
	-0.42
	1.03
	0.686
	-0.46
	1.15
	0.687
	3.36
	2.01
	0.098
	3.41
	1.95
	0.082
	3.31
	1.85
	0.076

	Year
	1.89
	0.10
	<0.001
	1.91
	0.23
	<0.001
	1.91
	0.23
	<0.001
	1.89
	0.10
	<0.001
	1.89
	0.10
	<0.001

	EHE jurisdiction type
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   EHE county
	1.07
	1.37
	0.435
	1.13
	1.51
	0.455
	2.54
	1.28
	0.048
	2.46
	1.11
	0.028
	2.41
	1.05
	0.023

	   Non-EHE county
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	EHE implementation status
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Post-EHE (2020 – 2023)
	-0.78
	0.68
	0.251
	-0.85
	1.07
	0.425
	-0.86
	1.07
	0.421
	-0.76
	0.68
	0.259
	-0.87
	0.70
	0.212

	   Pre-EHE (2016 – 2019)
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	Difference-in-Difference Estimator
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    EHE funded*Post-period
	0.19
	0.58
	0.745
	0.28
	1.18
	0.811
	0.29
	1.18
	0.806
	0.17
	0.58
	0.769
	0.30
	0.61
	0.626

	    Non-EHE funded*Pre-period
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	Difference in pre-EHE trend
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Year*EHE funded
	
	
	
	-0.02
	0.26
	0.927
	-0.03
	0.26
	0.907
	
	
	
	
	
	

	    Non-EHE funded
	
	
	
	Ref
	
	
	Ref
	
	
	
	
	
	
	
	

	COVID-19 Interruption
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	    Yes (2020)
	1.97
	0.41
	<0.001
	1.97
	0.41
	<0.001
	1.97
	0.41
	<0.001
	1.97
	0.41
	<0.001
	
	
	

	    No (non-2020)
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	
	
	
	

	Social Determinants 2020
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	% Black, per 10%
	
	
	
	
	
	
	-2.05
	0.51
	<0.001
	-2.05
	0.51
	<0.001
	-1.94
	0.49
	<0.001

	% Hispanic, per 10% 
	
	
	
	
	
	
	-0.65
	0.49
	0.188
	-0.65
	0.49
	0.188
	-0.61
	0.46
	0.195

	% Poverty, per 10%
	
	
	
	
	
	
	-2.33
	1.35
	0.087
	-2.33
	1.35
	0.087
	-2.13
	1.28
	0.100

	% Uninsured, per 10%
	
	
	
	
	
	
	-1.05
	1.07
	0.330
	-1.04
	1.07
	0.330
	-1.17
	1.01
	0.249

	Provider density (per 1 per 1,000)
	
	
	
	
	
	
	0.98
	0.18
	<0.001
	0.98
	0.18
	<0.001
	0.93
	0.17
	<0.001

	EHE: Ending the HIV Epidemic Initiative; Coef.: estimated coefficient; SE: standard error; Ref: reference level; N/A: not applicable. *: excluding 2021 data because the 2020 HIV diagnoses in the United States, i.e., the denominators of PDR 2021, were impacted by the COVID-19 pandemic. The variable year was rescaled as calandercalendar year – 2015 to keep the coefficients in similar scales.





	Appendix Table 4c. Difference-in-Difference (DID) in Preexposure Prophylaxis-to-Diagnosis Ratios (PDRs) Pre- and Post-Launch of the Ending the HIV Epidemic in the U.S. (EHE) Initiative by EHE status — United States, 2016-2023, state data

	 
	Unadjusted Model
without Year*EHE type term
	Unadjusted Model
with Year*EHE type term
	Adjusted Model
(Main result)
	Sensitivity Analysis*

	 
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value
	Coef.
	SE
	p-value

	Intercept
	1.89
	1.03
	 0.084 
	0.41
	1.07
	 0.709 
	2.97
	10.14
	 0.778 
	2.15
	9.37
	 0.825 

	Year
	1.34
	0.12
	 <0.001 
	1.94
	0.18
	 <0.001 
	1.94
	0.18
	 <0.001 
	1.96
	0.18
	 <0.001 

	EHE jurisdiction type
	
	
	
	
	
	
	
	
	
	
	
	

	   EHE funded state
	-2.85
	1.36
	 0.058 
	-0.44
	1.47
	 0.766 
	-1.10
	0.83
	 0.185 
	-1.37
	0.85
	 0.110 

	   Non-EHE funded state
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	EHE implementation status
	
	
	
	
	
	
	
	
	
	
	
	

	   Post-EHE (2020 – 2023)
	1.28
	0.67
	 0.059 
	-1.11
	0.83
	 0.182 
	4.21
	1.97
	 0.063 
	3.88
	1.83
	 0.064 

	   Pre-EHE (2016 – 2019)
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	Difference-in-Difference Estimator
	
	
	
	
	
	
	
	
	
	
	
	

	    EHE funded*Post-period
	-3.50
	0.55
	 <0.001 
	0.38
	1.03
	 0.710 
	0.38
	1.03
	 0.714 
	0.81
	1.08
	 0.458 

	    Non-EHE funded*Pre-period
	Ref
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	Difference in pre-EHE trend
	
	
	
	
	
	
	
	
	
	
	
	

	    Year*EHE funded
	
	
	
	-0.96
	0.22
	 <0.001 
	-0.96
	0.22
	 <0.001 
	-1.01
	0.22
	 <0.001 

	    Non-EHE funded
	
	
	
	Ref
	
	
	Ref
	
	
	Ref
	
	

	COVID-19 Interruption
	
	
	
	
	
	
	
	
	
	
	
	

	    Yes (2020)
	1.26
	0.46
	 0.008 
	1.24
	0.42
	 0.004 
	1.25
	0.42
	 0.004 
	
	
	

	    No (non-2020)
	Ref
	
	
	Ref
	
	
	Ref
	
	
	
	
	

	Social Determinants 2020
	
	
	
	
	
	
	
	
	
	
	
	

	% Black, per 10%
	
	
	
	
	
	
	-0.48
	0.75
	 0.542 
	-0.51
	0.69
	 0.487 

	% Hispanic, per 10% 
	
	
	
	
	
	
	1.25
	0.69
	 0.112 
	1.13
	0.64
	 0.117 

	% Poverty, per 10%
	
	
	
	
	
	
	-4.73
	2.54
	 0.104 
	-4.12
	2.36
	 0.122 

	% Uninsured, per 10%
	
	
	
	
	
	
	-2.32
	2.11
	 0.308 
	-2.11
	1.94
	 0.314 

	Provider density (per 1 per 1,000)
	
	
	
	
	
	
	1.10
	2.09
	 0.616 
	1.10
	1.93
	 0.585 

	EHE: Ending the HIV Epidemic Initiative; Coef.: estimated coefficient; SE: standard error; Ref: reference level; N/A: not applicable. *: excluding 2021 data because the 2020 HIV diagnoses in the United States, i.e., the denominators of PDR 2021, were impacted by the COVID-19 pandemic. The variable year was rescaled as calendar year – 2015 to keep the coefficients in similar scales.



