Appendix 1
In the classic quasi-experimental design of difference-in-difference (DID) analysis, there is a clear date when a policy takes effect, affecting only the treatment group, not the control group. Economists can thus compare the difference between the two groups in the pre-policy period with their difference in the post-policy period. The DID estimator thus measures the policy effect after controlling the common trend in the treatment and control groups.
Unlike this classic design, VC-backed new healthcare companies are founded in different years. Therefore, the panel model used in our analysis is similar to the generalized DID estimator, which allowed different start times for companies (Autor 2003; Francis, Hasan, and Wang 2014; Liu et al. 2017; Gruber and Kleiner 2012; Gai 2019). For each of our outcome variables, we estimated the following model:

--- (1) 
Where Yi,s,t is one of the hospital utilization variables, outcome measures, or health factors for county i in state s at year t. In one specification, di,s,t is the number of VC-backed firms in healthcare services in county i state s in year t. In another specification, di,s,t is the number of “innovative” new healthcare companies in county i state s in year t. The coefficient β for di,s,t measures the average impact of healthcare entrepreneurship.
Denote county characteristics as Xi,s,t. α are their corresponding parameter vectors. Ci is a set of dummy variables for county fixed effects. Ss,t are state-year fixed effects (e.g., Massachusetts in 2015). Ti is a set of year dummies. All standard errors are clustered at the county level. The county population is used as the analytic weight.
The identification of the generalized DID estimators in model 1 depends on the socioeconomic variables, demographics, and county and year-fixed effects to control for county differences, including trends, between treatment and control groups. As shown in the sample statistics, there were significant differences in county characteristics by healthcare entrepreneurship activities. Therefore, we combined Propensity Score Matching (PSM) with the panel model to further control these heterogeneities. Using command psmatch2 in Stata, we chose a sample of counties with new healthcare companies and matched them with counties that did not have new healthcare companies. We then reran all the models using the matched sample. Three PSM methods were used, including nearest neighbor, caliper matching, and kernel matching.
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	Table A1. Definitions and Available Years of Health Outcomes, Health Factors, and Hospital Utilization 

	Variables
	Definitions
	Source
	Available Years

	Health Outcomes
	
	
	

	   Poor or Fair Health
	Percentage of adults that report fair or poor health
	CHR 
	2014-2018

	   Physically Unhealthy Days
	Average number of reported physically unhealthy days per month
	CHR 
	2014-2018

	   Mentally Unhealthy Days
	Average number of reported mentally unhealthy days per month
	CHR
	2014-2018

	   Diabetes
	Diabetes prevalence is the percentage of adults aged 20 and above with diagnosed diabetes in a given county.
	CHR
	2010-2017

	   HIV
	HIV Prevalence is the rate of diagnosed cases of HIV for people aged 13 years and older in a county per 100,000 population.
	CHR 
	2010-2018

	Health Factors
	
	
	

	   Smoking
	Percentage of adults who are current smokers. 
	CHR 
	2014-2018

	   Obesity

	Percentage of the adult population (age 20 and older) that reports a body mass index (BMI) greater than or equal to 30 kg/m
	CHR 
	2010-2017

	   Drinking
	Percentage of a county’s adult population that reports binge or heavy drinking in the past 30 days.
	CHR 
	2014-2018

	   Uninsured
	Percentage of the population ages 18 to 64 that have no health insurance coverage in a given county.
	CHR 
	2010-2018

	   Preventable Hospital Stays
	Rate of hospital stays for ambulatory-care sensitive conditions per 100,000 Medicare enrollees.
	CHR 
	2010-2018

	   Mammography
	Percentage of female Medicare enrollees ages 65-74 that received an annual mammography screening.
	CHR 
	2010-2018

	   Flu Vaccination
	Percentage of fee-for-service (FFS) Medicare enrollees that had an annual flu vaccination.
	CHR 
	2016-2018

	
	
	
	

	Hospital Utilization
	
	
	

	   Total Inpatient Days
	Total inpatient days of short-term general, short-term non general, long-term, and Veterans hospitals. Inpatient days are the number of adult and pediatric days of care, excluding newborn days of care, rendered during the entire reporting period. Neonatal and swing admissions are included.
	AHRF
	2010-2019

	   Short-term General Inpatient
	Total inpatient days of short-term general hospitals. 
	AHRF
	2010-2019

	   Total Outpatient Visits
	Total outpatient visits for short-term general, short term non general, long term, and Veterans hospitals. It consists of emergency visits, other visits (including clinic and referred visits), and total visits. An outpatient visit is defined as a visit by a patient not lodged in the hospital while receiving medical, dental, or other services. Each visit an outpatient makes to a discrete unit constitutes one visit regardless of the number of diagnostic and/or therapeutic treatments that the patient receives.
	AHRF
	2010-2019

	   Short-term General Outpatient
	Total outpatient visits for short-term general hospitals. 
	AHRF
	2010-2019

	   Emergency Department Visits
	Total outpatient visits for emergency department visits in short-term general hospitals.
	AHRF
	2010-2019

	Source: Author’s own creation/work
CHR has been releasing county-level health data since 2010. But each year’s release is based on data from different years. For instance, the poor or fair health status in the report released in 2020 was based on data collected in 2017 and the 2021 released report was based on data collected in 2018. For each variable from CHR, we have gone through their documentation to reflect correct years. 








	Table A2. Healthcare Services in PitchBook include the following categories. 

	Clinics/Outpatient Services
	Facilities and services for short-term, outpatient care and procedures. Includes rehabilitation, diagnostic testing, and outpatient surgery and exams. Example: AmSurg, Physiotherapy Associates, HealthSouth

	Distributors (Healthcare)
	Distributors of healthcare equipment and supplies. Includes all distributors of healthcare products. Example: American Medical Supplies & Equipment, AmerisourceBergen, BMP Sunstone, Owens & Minor

	Elder and Disabled Care
	Facilities and services for the care of senior citizens. Includes assisted living, long term care, hospice care, nursing homes, and home care, among others. Example: RehabCare Group, Sunrise Senior Living, AccentCare

	Hospitals/Inpatient Services
	Facilities and services for long-term care, and inpatient care and procedures. Includes invasive surgical procedures, and emergency services. Example: Tenet Healthcare, HCA, Universal Health Services

	Laboratory Services (Healthcare)
	Providers of medical laboratory services. Includes blood and tissue testing. Example: Quest Diagnostics, LabCorp, LabOne

	Managed Care
	Owners and operators of managed health plans. Includes Preferred Provider Organizations (PPOs) and Health Maintenance Organizations (HMOs). Example: Aetna, Kaiser Permanente, UnitedHealth Group

	Practice Management (Healthcare)
	Providers of consulting and management services to medical practices. Excludes practice management software, such as billing or medical records software. Example: Advantage Medical Claims, Medical Management Associates, Healthcare Facilitators

	Other Healthcare Services
	Companies providing other healthcare services not classified elsewhere.

	Source: Author’s own creation/work





To further examine the robustness of our results, we re-estimated models using Caliper and Kernel-matched samples, without county population weights and year fixed effects instead of state-year fixed effects. 
	Table A3 Relationships between Firms and Health Related Variables (Two-Way Fixed Effects) with County Population Weights

	
	Caliper Matched Sample
	
	Kernel Matched Sample

	
	Lagged # of Firms
	Lagged # of Innovative Firms
	
	Lagged # of Firms
	Lagged # of Innovative Firms

	Health outcomes as dependent variables
	
	
	
	
	

	Pct adults that report fair or poor health
	0.06* (0.04)
	-0.32 (0.22)
	
	0.00 (0.01)
	-0.04 (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.81
	0.81
	
	0.77
	0.77

	
	
	
	
	
	

	Avg. # of physically unhealthy days per month
	0.01* (0.01)
	-0.05 (0.05)
	
	0.00* (0.00)
	-0.00 (0.01)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.82
	0.82
	
	0.80
	0.80

	
	
	
	
	
	

	Avg. # of mentally unhealthy days per month
	0.01* (0.01)
	0.03 (0.04)
	
	0.00 (0.00)
	0.00 (0.01)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.89
	0.89
	
	0.86
	0.86

	
	
	
	
	
	

	Pct adults aged 20 and above with diabetes
	-0.01 (0.01)
	-0.01 (0.06)
	
	-0.01** (0.00)
	-0.05** (0.02)

	Number of Observations
	1522
	1522
	
	1055
	1055

	R2
	0.51
	0.51
	
	0.58
	0.58

	
	
	
	
	
	

	HIV cases per 100,000 population (age 13 and older)
	-1.45** (0.65)
	2.82 (5.95)
	
	-1.99** (0.87)
	-10.27*** (3.47)

	Number of Observations
	1123
	1123
	
	850
	850

	R2
	0.61
	0.60
	
	0.54
	0.55

	
	
	
	
	
	

	Health factors as dependent variables
	
	
	
	
	

	Pct adults who are current smokers
	0.02 (0.03)
	-0.20 (0.15)
	
	-0.01 (0.01)
	-0.05 (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.76
	0.76
	
	0.71
	0.71

	
	
	
	
	
	

	Pct obese adults (age 20 and older)
	-0.05*** (0.01)
	-0.18** (0.07)
	
	-0.01* (0.01)
	-0.06 (0.04)

	Number of Observations
	1522
	1522
	
	1055
	1055

	R2
	0.65
	0.63
	
	0.66
	0.66

	
	
	
	
	
	

	Pct adults binge or heavy drinking in last 30 days
	0.05 (0.04)
	0.12 (0.17)
	
	-0.03*** (0.01)
	-0.15*** (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.65
	0.65
	
	0.59
	0.59

	
	
	
	
	
	

	Pct uninsured adults (age 18 to 64)
	-0.05*** (0.01)
	-0.22*** (0.08)
	
	-0.01 (0.01)
	-0.02 (0.06)

	Number of Observations
	1730
	1730
	
	1228
	1228

	R2
	0.98
	0.98
	
	0.98
	0.98

	
	
	
	
	
	

	Preventable hospital stays (Medicare enrollees)a
	6.01 (4.69)
	10.29 (25.94)
	
	-0.02 (4.76)
	-9.89 (19.09)

	Number of Observations
	1713
	1713
	
	1224
	1224

	R2
	0.98
	0.98
	
	0.99
	0.99

	
	
	
	
	
	

	Pct mammography screening (Medicare)b
	-0.00 (0.02)
	-0.08 (0.10)
	
	0.01 (0.01)
	-0.00 (0.05)

	Number of Observations
	1716
	1716
	
	1225
	1225

	R2
	0.99
	0.99
	
	0.99
	0.99

	
	
	
	
	
	

	Pct flu vaccination (Medicare enrollees)c
	-0.03 (0.03)
	-0.00 (0.16)
	
	-0.01 (0.01)
	-0.04 (0.05)

	Number of Observations
	728
	728
	
	538
	538

	R2
	0.96
	0.96
	
	0.94
	0.94

	
	
	
	
	
	

	Health resource utilization as dependent variables
	
	
	
	
	

	Rate of total inpatient days per persond
	-0.00*** (0.00)
	-0.01*** (0.00)
	
	-0.00 (0.00)
	-0.00 (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.31
	0.31
	
	0.41
	0.41

	
	
	
	
	
	

	Short-term general hospital inpatient rate
	-0.00*** (0.00)
	-0.01*** (0.00)
	
	0.00 (0.00)
	0.01* (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.37
	0.36
	
	0.35
	0.36

	
	
	
	
	
	

	Rate of total outpatient visit per persone
	0.00 (0.00)
	0.08** (0.04)
	
	0.00 (0.01)
	0.03 (0.03)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.42
	0.43
	
	0.40
	0.41

	
	
	
	
	
	

	Short-term general hospital outpatient visit rate
	0.00 (0.00)
	0.08** (0.04)
	
	0.00 (0.00)
	0.02 (0.02)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.38
	0.39
	
	0.37
	0.37

	
	
	
	
	
	

	Emergency department visit rate
	0.00 (0.00)
	0.00 (0.00)
	
	0.00** (0.00)
	0.00* (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.30
	0.30
	
	0.32
	0.32

	Note: Standard errors are in parentheses. * p<0.10;  ** p<0.05;  *** p<0.01

	Source: Author’s own creation/work
In all models, we included poverty rate, unemployment rate, median household income, percentages of population between 15 and 24, between 25 and 44, between 45 and 64, 65 and above, Health Professional Shortage Area indicators, county-level fixed effects, and state-year fixed effects. Full results are available from the authors on request.

	The matched samples are from Caliper (0.001) matching and Kernel matching. 

	aRate of hospital stays for ambulatory-care sensitive conditions per 100,000 Medicare enrollees.

	bPercentage of female Medicare enrollees ages 65-74 that received an annual mammography screening.

	cPercentage of fee-for-service (FFS) Medicare enrollees that had an annual flu vaccination.

	dTotal inpatient days of short-term general, short-term non general, long-term, and Veterans hospitals. Inpatient days are the number of adult and pediatric days of care, excluding newborn days of care, rendered during the entire reporting period. Neonatal and swing admissions are included.

	eTotal outpatient visits for short-term general, short term non general, long term, and Veterans hospitals. It consists of emergency visits, other visits (including clinic and referred visits), and total visits. An outpatient visit is defined as a visit by a patient not lodged in the hospital while receiving medical, dental, or other services. Each visit an outpatient makes to a discrete unit constitutes one visit regardless of the number of diagnostic and/or therapeutic treatments that the patient receives.




	Table A4 Relationship between Firms and Health Related Variables (Two-Way Fixed Effects) without County Population Weights

	
	Full Sample
	
	Propensity Score Matched Sample

	
	Lagged # of Firms
	Lagged # of Innovative Firms
	
	Lagged # of Firms
	Lagged # of Innovative Firms

	Health outcomes as dependent variables
	
	
	
	
	

	Pct adults that report fair or poor health
	-0.05*** (0.01)
	-0.11*** (0.03)
	
	-0.01 (0.01)
	-0.02 (0.03)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.72
	0.72
	
	0.64
	0.64

	
	
	
	
	
	

	Avg. # of physically unhealthy days per month
	-0.01*** (0.00)
	-0.01 (0.01)
	
	0.00 (0.00)
	-0.00 (0.01)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.74
	0.74
	
	0.64
	0.67

	
	
	
	
	
	

	Avg. # of mentally unhealthy days per month
	-0.01*** (0.00)
	-0.01** (0.00)
	
	-0.00 (0.00)
	0.00 (0.01)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.91
	0.91
	
	0.86
	0.86

	
	
	
	
	
	

	Pct adults aged 20 and above with diabetes
	-0.05*** (0.01)
	-0.13*** (0.04)
	
	-0.02** (0.01)
	-0.05* (0.03)

	Number of Observations
	18826
	18826
	
	2129
	2129

	R2
	0.17
	0.16
	
	0.23
	0.22

	
	
	
	
	
	

	HIV cases per 100,000 population (age 13 and older)
	-2.21*** (0.78)
	-10.07*** (2.74)
	
	-1.87** (0.79)
	-7.46** (3.07)

	Number of Observations
	11807
	11807
	
	1656
	1656

	R2
	0.06
	0.06
	
	0.40
	0.39

	
	
	
	
	
	

	Health factors as dependent variables
	
	
	
	
	

	Pct adults who are current smokers
	-0.09*** (0.02)
	-0.17*** (0.05)
	
	-0.03*** (0.01)
	-0.08** (0.03)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.78
	0.78
	
	0.57
	0.56

	
	
	
	
	
	

	Pct obese adults (age 20 and older)
	-0.07*** (0.02)
	-0.21*** (0.07)
	
	-0.05*** (0.02)
	-0.17*** (0.05)

	Number of Observations
	18827
	18827
	
	2129
	2129

	R2
	0.23
	0.23
	
	0.41
	0.41

	
	
	
	
	
	

	Pct adults binge or heavy drinking in last 30 days
	-0.06*** (0.01)
	-0.16*** (0.05)
	
	-0.02*** (0.01)
	-0.12** (0.05)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.65
	0.65
	
	0.49
	0.49

	
	
	
	
	
	

	Pct uninsured adults (age 18 to 64)
	0.00 (0.01)
	0.06* (0.03)
	
	-0.02 (0.01)
	-0.01 (0.04)

	Number of Observations
	21969
	21969
	
	2477
	2477

	R2
	0.94
	0.94
	
	0.96
	0.96

	
	
	
	
	
	

	Preventable hospital stays (Medicare enrollees)a
	-9.17** (4.11)
	-8.29 (14.85)
	
	-3.50 (3.45)
	-22.88* (11.80)

	Number of Observations
	21307
	21307
	
	2442
	2442

	R2
	0.91
	0.91
	
	0.97
	0.97

	
	
	
	
	
	

	Pct mammography screening (Medicare)b
	-0.02* (0.01)
	-0.05 (0.04)
	
	-0.01 (0.01)
	-0.06 (0.05)

	Number of Observations
	21530
	21530
	
	2451
	2451

	R2
	0.91
	0.91
	
	0.97
	0.97

	
	
	
	
	
	

	Pct flu vaccination (Medicare enrollees)c
	0.02 (0.02)
	0.01 (0.08)
	
	0.00 (0.01)
	0.02 (0.05)

	Number of Observations
	9374
	9374
	
	1086
	1086

	R2
	0.34
	0.34
	
	0.81
	0.81

	
	
	
	
	
	

	Health resource utilization as dependent variables
	
	
	
	
	

	Rate of total inpatient days per persond
	0.00** (0.00)
	0.00 (0.00)
	
	-0.00 (0.00)
	-0.00 (0.00)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.03
	0.03
	
	0.15
	0.15

	
	
	
	
	
	

	Short-term general hospital inpatient rate
	0.00** (0.00)
	0.00 (0.00)
	
	0.00 (0.00)
	0.00 (0.00)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.02
	0.02
	
	0.14
	0.14

	
	
	
	
	
	

	Rate of total outpatient visit per persone
	0.00 (0.00)
	0.01 (0.02)
	
	0.01 (0.01)
	0.04 (0.03)

	Number of Observations
	25121
	25121
	
	2764
	2764

	R2
	0.03
	0.03
	
	0.32
	0.32

	
	
	
	
	
	

	Short-term general hospital outpatient visit rate
	0.00 (0.00)
	0.00 (0.01)
	
	0.01 (0.01)
	0.03 (0.03)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.03
	0.03
	
	0.31
	0.31

	
	
	
	
	
	

	Emergency department visit rate
	0.00 (0.00)
	0.00 (0.00)
	
	0.00 (0.00)
	0.00 (0.00)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.02
	0.02
	
	0.22
	0.22

	Note: Standard errors are in parentheses. * p<0.10;  ** p<0.05;  *** p<0.01

	Source: Author’s own creation/work
In all models, we included poverty rate, unemployment rate, median household income, percentages of population between 15 and 24, between 25 and 44, between 45 and 64, 65 and above, Health Professional Shortage Area indicators, county-level fixed effects, and state-year fixed effects. Full results are available from the authors on request.

	The matched sample is from one-to-one nearest neighbor matching. 

	aRate of hospital stays for ambulatory-care sensitive conditions per 100,000 Medicare enrollees.

	bPercentage of female Medicare enrollees ages 65-74 that received an annual mammography screening.

	cPercentage of fee-for-service (FFS) Medicare enrollees that had an annual flu vaccination.

	dTotal inpatient days of short-term general, short-term non general, long-term, and Veterans hospitals. Inpatient days are the number of adult and pediatric days of care, excluding newborn days of care, rendered during the entire reporting period. Neonatal and swing admissions are included.

	eTotal outpatient visits for short-term general, short term non general, long term, and Veterans hospitals. It consists of emergency visits, other visits (including clinic and referred visits), and total visits. An outpatient visit is defined as a visit by a patient not lodged in the hospital while receiving medical, dental, or other services. Each visit an outpatient makes to a discrete unit constitutes one visit regardless of the number of diagnostic and/or therapeutic treatments that the patient receives.






	Table A5 Relationship between Firms and Health Related Variables (Two-Way Fixed Effects) without County Population Weights

	
	Caliper Matched Sample
	
	Kernel Matched Sample

	
	Lagged # of Firms
	Lagged # of Innovative Firms
	
	Lagged # of Firms
	Lagged # of Innovative Firms

	Health outcomes as dependent variables
	
	
	
	
	

	Pct adults that report fair or poor health
	0.02 (0.04)
	-0.13 (0.18)
	
	-0.00 (0.01)
	-0.00 (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.77
	0.77
	
	0.71
	0.71

	
	
	
	
	
	

	Avg. # of physically unhealthy days per month
	0.01 (0.01)
	-0.01 (0.04)
	
	0.00 (0.00)
	-0.00 (0.01)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.79
	0.78
	
	0.74
	0.74

	
	
	
	
	
	

	Avg. # of mentally unhealthy days per month
	0.00 (0.01)
	0.03 (0.03)
	
	-0.00 (0.00)
	0.00 (0.01)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.89
	0.89
	
	0.85
	0.85

	
	
	
	
	
	

	Pct adults aged 20 and above with diabetes
	-0.03* (0.02)
	-0.11 (0.08)
	
	-0.01** (0.01)
	-0.04 (0.03)

	Number of Observations
	1522
	1522
	
	1055
	1055

	R2
	0.40
	0.40
	
	0.46
	0.46

	
	
	
	
	
	

	HIV cases per 100,000 population (age 13 and older)
	-1.26* (0.71)
	3.12 (5.46)
	
	-2.27** (0.94)
	-7.60* (3.91)

	Number of Observations
	1123
	1123
	
	850
	850

	R2
	0.51
	0.51
	
	0.51
	0.50

	
	
	
	
	
	

	Health factors as dependent variables
	
	
	
	
	

	Pct adults who are current smokers
	-0.06 (0.04)
	-0.41** (0.16)
	
	-0.02*** (0.01)
	-0.06 (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.74
	0.74
	
	0.64
	0.64

	
	
	
	
	
	

	Pct obese adults (age 20 and older)
	-0.07*** (0.02)
	-0.28** (0.13)
	
	-0.03** (0.01)
	-0.05 (0.04)

	Number of Observations
	1522
	1522
	
	1055
	1055

	R2
	0.55
	0.54
	
	0.57
	0.56

	
	
	
	
	
	

	Pct adults binge or heavy drinking in last 30 days
	0.01 (0.03)
	0.14 (0.15)
	
	-0.03*** (0.01)
	-0.14*** (0.05)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.65
	0.65
	
	0.54
	0.54

	
	
	
	
	
	

	Pct uninsured adults (age 18 to 64)
	-0.06*** (0.02)
	-0.22*** (0.08)
	
	-0.01 (0.02)
	-0.00 (0.05)

	Number of Observations
	1730
	1730
	
	1228
	1228

	R2
	0.97
	0.97
	
	0.97
	0.97

	
	
	
	
	
	

	Preventable hospital stays (Medicare enrollees)a
	9.56 (6.89)
	32.08 (37.13)
	
	-4.44 (4.41)
	-20.86 (14.83)

	Number of Observations
	1713
	1713
	
	1224
	1224

	R2
	0.97
	0.97
	
	0.98
	0.98

	
	
	
	
	
	

	Pct mammography screening (Medicare)b
	-0.07* (0.04)
	-0.24 (0.19)
	
	-0.01 (0.01)
	-0.07 (0.05)

	Number of Observations
	1716
	1716
	
	1225
	1225

	R2
	0.98
	0.98
	
	0.99
	0.99

	
	
	
	
	
	

	Pct flu vaccination (Medicare enrollees)c
	0.05 (0.05)
	0.44** (0.21)
	
	-0.01 (0.01)
	-0.02 (0.05)

	Number of Observations
	728
	728
	
	538
	538

	R2
	0.88
	0.88
	
	0.93
	0.93

	
	
	
	
	
	

	Health resource utilization as dependent variables
	
	
	
	
	

	Rate of total inpatient days per persond
	0.00 (0.00)
	-0.01 (0.00)
	
	-0.00** (0.00)
	-0.00** (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.22
	0.22
	
	0.33
	0.33

	
	
	
	
	
	

	Short-term general hospital inpatient rate
	-0.00 (0.00)
	-0.00 (0.00)
	
	0.00 (0.00)
	0.00 (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.22
	0.22
	
	0.31
	0.31

	
	
	
	
	
	

	Rate of total outpatient visit per persone
	0.02* (0.01)
	0.13** (0.06)
	
	0.00 (0.01)
	0.01 (0.02)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.34
	0.35
	
	0.42
	0.42

	
	
	
	
	
	

	Short-term general hospital outpatient visit rate
	0.01 (0.01)
	0.12* (0.06)
	
	0.00 (0.00)
	0.01 (0.02)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.34
	0.34
	
	0.40
	0.40

	
	
	
	
	
	

	Emergency department visit rate
	0.00 (0.00)
	0.00 (0.01)
	
	0.00 (0.00)
	0.00 (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.29
	0.29
	
	0.32
	0.32

	Note: Standard errors are in parentheses. * p<0.10;  ** p<0.05;  *** p<0.01

	Source: Author’s own creation/work
In all models, we included poverty rate, unemployment rate, median household income, percentages of population between 15 and 24, between 25 and 44, between 45 and 64, 65 and above, Health Professional Shortage Area indicators, county-level fixed effects, and state-year fixed effects. Full results are available from the authors on request.

	The matched samples are from Caliper (0.001) matching and Kernel matching. 

	aRate of hospital stays for ambulatory-care sensitive conditions per 100,000 Medicare enrollees.

	bPercentage of female Medicare enrollees ages 65-74 that received an annual mammography screening.

	cPercentage of fee-for-service (FFS) Medicare enrollees that had an annual flu vaccination.

	dTotal inpatient days of short-term general, short-term non general, long-term, and Veterans hospitals. Inpatient days are the number of adult and pediatric days of care, excluding newborn days of care, rendered during the entire reporting period. Neonatal and swing admissions are included.

	eTotal outpatient visits for short-term general, short term non general, long term, and Veterans hospitals. It consists of emergency visits, other visits (including clinic and referred visits), and total visits. An outpatient visit is defined as a visit by a patient not lodged in the hospital while receiving medical, dental, or other services. Each visit an outpatient makes to a discrete unit constitutes one visit regardless of the number of diagnostic and/or therapeutic treatments that the patient receives.






	Table A6 Relationship between Firms and Health Related Variables (County and Year Fixed Effects) with County Population Weights

	
	Full Sample
	
	Propensity Score Matched Sample

	
	Lagged # of Firms
	Lagged # of Innovative Firms
	
	Lagged # of Firms
	Lagged # of Innovative Firms

	Health outcomes as dependent variables
	
	
	
	
	

	Pct adults that report fair or poor health
	-0.01*** (0.00)
	-0.10*** (0.03)
	
	-0.01 (0.01)
	-0.08*** (0.03)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.52
	0.53
	
	0.49
	0.50

	
	
	
	
	
	

	Avg. # of physically unhealthy days per month
	0.00* (0.00)
	0.01 (0.01)
	
	0.01** (0.00)
	0.02 (0.01)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.46
	0.46
	
	0.50
	0.49

	
	
	
	
	
	

	Avg. # of mentally unhealthy days per month
	-0.00*** (0.00)
	-0.01*** (0.00)
	
	-0.00 (0.00)
	-0.00 (0.00)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.75
	0.75
	
	0.74
	0.74

	
	
	
	
	
	

	Pct adults aged 20 and above with diabetes
	-0.02*** (0.00)
	-0.06*** (0.02)
	
	-0.01*** (0.00)
	-0.04** (0.02)

	Number of Observations
	18826
	18826
	
	2129
	2129

	R2
	0.12
	0.12
	
	0.25
	0.25

	
	
	
	
	
	

	HIV cases per 100,000 population (age 13 and older)
	-1.03 (0.72)
	-6.11** (3.07)
	
	-0.92 (0.83)
	-4.49 (3.64)

	Number of Observations
	11807
	11807
	
	1656
	1656

	R2
	0.08
	0.09
	
	0.17
	0.17

	
	
	
	
	
	

	Health factors as dependent variables
	
	
	
	
	

	Pct adults who are current smokers
	-0.01** (0.01)
	-0.05 (0.04)
	
	0.00 (0.01)
	-0.02 (0.03)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.51
	0.50
	
	0.43
	0.43

	
	
	
	
	
	

	Pct obese adults (age 20 and older)
	-0.02** (0.01)
	-0.09** (0.04)
	
	-0.01 (0.01)
	-0.10*** (0.03)

	Number of Observations
	18827
	18827
	
	2129
	2129

	R2
	0.30
	0.30
	
	0.37
	0.38

	
	
	
	
	
	

	Pct adults binge or heavy drinking in last 30 days
	-0.02*** (0.01)
	-0.07* (0.04)
	
	-0.01** (0.01)
	-0.05 (0.05)

	Number of Observations
	12557
	12557
	
	1488
	1488

	R2
	0.24
	0.23
	
	0.15
	0.14

	
	
	
	
	
	

	Pct uninsured adults (age 18 to 64)
	-0.05** (0.02)
	-0.19* (0.10)
	
	-0.04** (0.02)
	-0.15* (0.09)

	Number of Observations
	21969
	21969
	
	2477
	2477

	R2
	0.89
	0.89
	
	0.93
	0.93

	
	
	
	
	
	

	Preventable hospital stays (Medicare enrollees)a
	-5.38* (3.21)
	-29.84** (13.60)
	
	-2.40 (3.72)
	-30.66** (14.80)

	Number of Observations
	21307
	21307
	
	2442
	2442

	R2
	0.94
	0.94
	
	0.95
	0.95

	
	
	
	
	
	

	Pct mammography screening (Medicare)b
	-0.02 (0.02)
	-0.08 (0.05)
	
	-0.01 (0.01)
	-0.01 (0.06)

	Number of Observations
	21530
	21530
	
	2451
	2451

	R2
	0.96
	0.96
	
	0.98
	0.98

	
	
	
	
	
	

	Pct flu vaccination (Medicare enrollees)c
	-0.01 (0.02)
	-0.05 (0.07)
	
	-0.02 (0.01)
	-0.04 (0.06)

	Number of Observations
	9374
	9374
	
	1086
	1086

	R2
	0.67
	0.67
	
	0.84
	0.84

	
	
	
	
	
	

	Health resource utilization as dependent variables
	
	
	
	
	

	Rate of total inpatient days per persond
	-0.00 (0.00)
	0.00 (0.00)
	
	-0.00 (0.00)
	-0.00 (0.00)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.03
	0.03
	
	0.11
	0.11

	
	
	
	
	
	

	Short-term general hospital inpatient rate
	0.00 (0.00)
	0.00 (0.00)
	
	0.00 (0.00)
	0.00* (0.00)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.03
	0.03
	
	0.12
	0.13

	
	
	
	
	
	

	Rate of total outpatient visit per persone
	0.00 (0.00)
	0.01 (0.02)
	
	0.00 (0.00)
	0.01 (0.02)

	Number of Observations
	25121
	25121
	
	2764
	2764

	R2
	0.04
	0.04
	
	0.08
	0.08

	
	
	
	
	
	

	Short-term general hospital outpatient visit rate
	-0.00 (0.00)
	0.01 (0.01)
	
	0.00 (0.00)
	0.01 (0.02)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.04
	0.04
	
	0.05
	0.05

	
	
	
	
	
	

	Emergency department visit rate
	0.00* (0.00)
	0.00* (0.00)
	
	0.00** (0.00)
	0.00** (0.00)

	Number of Observations
	25116
	25116
	
	2763
	2763

	R2
	0.01
	0.01
	
	0.07
	0.06

	Note: Standard errors are in parentheses. * p<0.10;  ** p<0.05;  *** p<0.01. All models are weighted by county population. 

	Source: Author’s own creation/work
The matched sample is from one-to-one nearest neighbor matching. 

	In all models, we included poverty rate, unemployment rate, median household income, percentages of population between 15 and 24, between 25 and 44, between 45 and 64, 65 and above, Health Professional Shortage Area indicators, county-level fixed effects, and year fixed effects. Full results are available from the authors on request.

	aRate of hospital stays for ambulatory-care sensitive conditions per 100,000 Medicare enrollees.

	bPercentage of female Medicare enrollees ages 65-74 that received an annual mammography screening.

	cPercentage of fee-for-service (FFS) Medicare enrollees that had an annual flu vaccination.

	dTotal inpatient days of short-term general, short-term non general, long-term, and Veterans hospitals. Inpatient days are the number of adult and pediatric days of care, excluding newborn days of care, rendered during the entire reporting period. Neonatal and swing admissions are included.

	eTotal outpatient visits for short-term general, short term non general, long term, and Veterans hospitals. It consists of emergency visits, other visits (including clinic and referred visits), and total visits. An outpatient visit is defined as a visit by a patient not lodged in the hospital while receiving medical, dental, or other services. Each visit an outpatient makes to a discrete unit constitutes one visit regardless of the number of diagnostic and/or therapeutic treatments that the patient receives.






	Table A7 Relationship between Firms and Health Related Variables (County and Year Fixed Effects) with County Population Weights

	
	Caliper Matched Sample
	
	Kernel Matched Sample

	
	Lagged # of Firms
	Lagged # of Innovative Firms
	
	Lagged # of Firms
	Lagged # of Innovative Firms

	Health outcomes as dependent variables
	
	
	
	
	

	Pct adults that report fair or poor health
	0.04 (0.04)
	-0.20 (0.22)
	
	-0.01 (0.01)
	-0.09** (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.60
	0.60
	
	0.52
	0.53

	
	
	
	
	
	

	Avg. # of physically unhealthy days per month
	0.00 (0.01)
	-0.01 (0.04)
	
	0.01** (0.00)
	0.01 (0.01)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.46
	0.46
	
	0.53
	0.52

	
	
	
	
	
	

	Avg. # of mentally unhealthy days per month
	0.00 (0.01)
	-0.01 (0.05)
	
	0.00 (0.00)
	-0.00 (0.01)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.72
	0.72
	
	0.74
	0.74

	
	
	
	
	
	

	Pct adults aged 20 and above with diabetes
	-0.01 (0.01)
	-0.03 (0.04)
	
	-0.01* (0.00)
	-0.04** (0.02)

	Number of Observations
	1522
	1522
	
	1055
	1055

	R2
	0.22
	0.22
	
	0.35
	0.35

	
	
	
	
	
	

	HIV cases per 100,000 population (age 13 and older)
	-0.79 (0.56)
	2.09 (6.69)
	
	-1.29 (0.96)
	-5.84 (4.18)

	Number of Observations
	1123
	1123
	
	850
	850

	R2
	0.13
	0.13
	
	0.22
	0.21

	
	
	
	
	
	

	Health factors as dependent variables
	
	
	
	
	

	Pct adults who are current smokers
	0.06** (0.03)
	-0.00 (0.14)
	
	-0.00 (0.01)
	-0.01 (0.04)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.46
	0.45
	
	0.47
	0.47

	
	
	
	
	
	

	Pct obese adults (age 20 and older)
	-0.02 (0.01)
	-0.09* (0.05)
	
	-0.01 (0.01)
	-0.08* (0.04)

	Number of Observations
	1522
	1522
	
	1055
	1055

	R2
	0.43
	0.43
	
	0.40
	0.41

	
	
	
	
	
	

	Pct adults binge or heavy drinking in last 30 days
	0.01 (0.04)
	0.10 (0.19)
	
	-0.02*** (0.01)
	-0.07 (0.05)

	Number of Observations
	990
	990
	
	735
	735

	R2
	0.20
	0.20
	
	0.16
	0.15

	
	
	
	
	
	

	Pct uninsured adults (age 18 to 64)
	-0.06*** (0.02)
	-0.24* (0.14)
	
	-0.03* (0.02)
	-0.12 (0.09)

	Number of Observations
	1730
	1730
	
	1228
	1228

	R2
	0.93
	0.93
	
	0.94
	0.94

	
	
	
	
	
	

	Preventable hospital stays (Medicare enrollees)a
	-6.51 (7.33)
	-37.31 (34.06)
	
	-2.07 (4.37)
	-27.07 (17.13)

	Number of Observations
	1713
	1713
	
	1224
	1224

	R2
	0.95
	0.95
	
	0.96
	0.96

	
	
	
	
	
	

	Pct mammography screening (Medicare)b
	-0.03 (0.03)
	-0.00 (0.16)
	
	0.00 (0.01)
	0.03 (0.06)

	Number of Observations
	1716
	1716
	
	1225
	1225

	R2
	0.97
	0.97
	
	0.98
	0.98

	
	
	
	
	
	

	Pct flu vaccination (Medicare enrollees)c
	0.02 (0.02)
	0.29* (0.15)
	
	-0.03*** (0.01)
	-0.08 (0.05)

	Number of Observations
	728
	728
	
	538
	538

	R2
	0.83
	0.84
	
	0.86
	0.86

	
	
	
	
	
	

	Health resource utilization as dependent variables
	
	
	
	
	

	Rate of total inpatient days per persond
	-0.00** (0.00)
	-0.00** (0.00)
	
	-0.00 (0.00)
	0.00 (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.05
	0.05
	
	0.15
	0.15

	
	
	
	
	
	

	Short-term general hospital inpatient rate
	-0.00*** (0.00)
	-0.00*** (0.00)
	
	0.00 (0.00)
	0.00* (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.09
	0.09
	
	0.15
	0.17

	
	
	
	
	
	

	Rate of total outpatient visit per persone
	-0.00 (0.00)
	0.04 (0.03)
	
	0.00 (0.00)
	0.01 (0.02)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.12
	0.12
	
	0.12
	0.12

	
	
	
	
	
	

	Short-term general hospital outpatient visit rate
	-0.00 (0.00)
	0.04 (0.03)
	
	0.00 (0.00)
	0.01 (0.02)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.08
	0.09
	
	0.08
	0.09

	
	
	
	
	
	

	Emergency department visit rate
	0.00 (0.00)
	0.00 (0.00)
	
	0.00** (0.00)
	0.00** (0.00)

	Number of Observations
	1926
	1926
	
	1368
	1368

	R2
	0.04
	0.04
	
	0.10
	0.10

	Note: Standard errors are in parentheses. * p<0.10;  ** p<0.05;  *** p<0.01

	Source: Author’s own creation/work
In all models, we included poverty rate, unemployment rate, median household income, percentages of population between 15 and 24, between 25 and 44, between 45 and 64, 65 and above, Health Professional Shortage Area indicators, county-level fixed effects, and state-year fixed effects. Full results are available from the authors on request.

	The matched samples are from Caliper (0.001) matching and Kernel matching. 

	aRate of hospital stays for ambulatory-care sensitive conditions per 100,000 Medicare enrollees.

	bPercentage of female Medicare enrollees ages 65-74 that received an annual mammography screening.

	cPercentage of fee-for-service (FFS) Medicare enrollees that had an annual flu vaccination.

	dTotal inpatient days of short-term general, short-term non general, long-term, and Veterans hospitals. Inpatient days are the number of adult and pediatric days of care, excluding newborn days of care, rendered during the entire reporting period. Neonatal and swing admissions are included.

	eTotal outpatient visits for short-term general, short term non general, long term, and Veterans hospitals. It consists of emergency visits, other visits (including clinic and referred visits), and total visits. An outpatient visit is defined as a visit by a patient not lodged in the hospital while receiving medical, dental, or other services. Each visit an outpatient makes to a discrete unit constitutes one visit regardless of the number of diagnostic and/or therapeutic treatments that the patient receives.





The critical requirement of the Propensity Score Matching (PSM) validity is that independent variables should not be statistically significant in the matched sample. That is, observations in the matched sample should be similar in observable characteristics. 
We tested the matched sample each year and as a whole in our sample period. The tests, as listed in Table A8, show that independent variables are not statistically significant, thus validating the use of PSM in reducing the heterogeneity between counties with and without VC-backed health service startups.
	Table A8. Test Results on Balancing of Independent Variables from Matched Samples

	Variable
	Mean Values
	T tests

	
	Treateda
	Controla
	T values
	P-values

	Poverty rate
	14.234
	13.269
	1.44
	0.151

	Unemployment rate
	9.2945
	8.9834
	0.82
	0.416

	Median household income
	55294
	56922
	-0.89
	0.375

	Whole county designated as shortage
	0.34483
	0.35172
	-0.12
	0.902

	One or more parts of the county designated as shortage
	0.53793
	0.50345
	0.59
	0.558

	Percent of population between 15 and 24
	0.14141
	0.14378
	-0.54
	0.592

	Percent of population between 25 and 44
	0.27139
	0.274
	-0.61
	0.539

	Percent of population between 45 and 64
	0.26078
	0.25864
	0.57
	0.566

	Percent of population 65 and above 
	0.12489
	0.11669
	2.05
	0.041

	Source: Author’s own creation/work aTreated counties are counties that had at least one VC-backed startup in a year; Control counties are counties that did not have any VC-backed startup in a year. 











Table A9 in the Appendix lists peer-reviewed studies that have used the PitchBook database and the other two databases. These studies are found in reputable journals and organizations such as JAMA, Health Affairs, and Health Services Research. The adoption of these databases in these studies provides some assurance on the validity and quality of measures used in our paper.
	Table A9 Validity of Databases and Measures in this Study

	Database and Website
	A Sample of Peer-reviewed Studies that Used the Database

	County Health Rankings
https://www.countyhealthrankings.org/
	1. Hood, C.M., Gennuso, K.P., Swain, G.R. and Catlin, B.B., 2016. County health rankings: relationships between determinant factors and health outcomes. American journal of preventive medicine, 50(2), pp.129-135.

	
	2. McCullough, J.M. and Leider, J.P., 2016. Government spending in health and nonhealth sectors associated with improvement in county health rankings. Health Affairs, 35(11), pp.2037-2043.

	
	3. Peyer, K., Welk, G.J., Bailey-Davis, L. and Chen, S., 2016. Relationships between County Health Rankings and child overweight and obesity prevalence: a serial cross-sectional analysis. BMC public health, 16, pp.1-10.

	
	4. Winterbauer, N.L., Rafferty, A.P., Tucker, A., Jones, K. and Tucker-McLaughlin, M., 2016. Use and perceived impact of the county health rankings report in Florida and North Carolina. Journal of Public Health Management and Practice, 22(6), pp.E1-E7.

	
	5. Purtle, J., Peters, R., Kolker, J. and Diez Roux, A.V., 2019. Uses of population health rankings in local policy contexts: A multisite case study. Medical Care Research and Review, 76(4), pp.478-496.

	
	6. Mac McCullough, J. and Leider, J.P., 2017. Associations between county wealth, health and social services spending, and health outcomes. American journal of preventive medicine, 53(5), pp.592-598.

	Area Health Resources Files
https://data.hrsa.gov/data/download
	1. Orimaye, S.O., Hale, N., Leinaar, E., Smith, M.G. and Khoury, A., 2021. Adolescent birth rates and rural–urban differences by levels of deprivation and Health Professional Shortage Areas in the United States, 2017–2018. American Journal of Public Health, 111(1), pp.136-144.

	
	2. Feyman, Y., Figueroa, S.M., Yuan, Y., Price, M.E., Kabdiyeva, A., Nebeker, J.R., Ward, M.C., Shafer, P.R., Pizer, S.D. and Strombotne, K.L., 2023. Effect of mental health staffing inputs on suicide‐related events. Health services research, 58(2), pp.375-382.

	
	3. Leinaar, E., 2021. Adolescent Birth Rates and Rural-Urban Differences by Levels of Deprivation and Health Professional Shortage Areas in the United States, 2017-2018. American Journal of Public Health, 111(1), pp.136-144.

	
	

	
	4. Gordon, S.H., Beilstein-Wedel, E., Rosen, A.K., Zheng, T., Kelley, A.T., Cook, J., Zahakos, S.S., Wagner, T.H. and Vanneman, M.E., 2021. County-level predictors of growth in community-based primary care use among veterans. Medical Care, 59(6 Suppl 3), p.S301.

	
	5. Strutz, K.L., Luo, Z., Raffo, J.E., Meghea, C.I., Vander Meulen, P. and Roman, L.A., 2022. Determining county-level counterfactuals for evaluation of population health interventions: A novel application of K-means cluster analysis. Public Health Reports, 137(5), pp.849-859.

	
	6. Griffith, K.N., Schwartzman, D.A., Pizer, S.D., Bor, J., Kolachalama, V.B., Jack, B. and Garrido, M.M., 2022. Local Supply Of Postdischarge Care Options Tied To Hospital Readmission Rates: Study examines supply of postdischarge care options' association with hospital readmission rates. Health Affairs, 41(7), pp.1036-1044.

	PitchBook
https://pitchbook.com/data
	1. Hathaway, I. and Rothwell, J., 2015. A cure for health care inefficiency? The value and geography of venture capital in the digital health sector. The Brookings Institution.

	
	2. Jain, T., Lu, R.J. and Mehrotra, A. (2019), “Prescriptions on demand: the growth of direct-to-consumer telemedicine companies”, JAMA, Vol. 322 No. 10, pp.925-926.

	
	3. Offodile II, A.C., Cerullo, M., Bindal, M., Rauh-Hain, J.A. and Ho, V. (2021), “Private equity investments in health care: an overview of hospital and health system leveraged buyouts, 2003–17”,  Health Affairs, Vol. 40 No. 5, pp.719-726.

	
	4. Kassner, A.J., Cajias, M. and Zhu, B. (2023), "The PropTech investors' dilemma – What are the key success factors that secure survival?", Journal of Property Investment & Finance, Vol. 41 No. 1, pp. 76-91.

	
	5. Aidis, R. and Schillo, R.S. (2017), “Gender, leadership and venture capital: measuring women’s leadership in VC firm portfolios”, International Journal of Gender and Entrepreneurship, Vol. 9 No. 2, pp.110-135.

	
	6. Asencio, H.D., Prager, F., Martínez, J.N. and Tamura, J. (2022), “The impact of local government economic development programs on city-level entrepreneurial activity: evidence from Southern California”, Journal of Entrepreneurship and Public Policy, Vol. 11 No. 2/3, pp. 112-134.


Source: Author’s own creation/work
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