Background:
Student-Run Free Clinics (SRFCs) are unique in their dual mission to expose students to direct patient care while providing no-cost services to patients. While individual clinic characteristics are frequently studied, no national analyses of SRFC locations in relation to designated markers of medical need exist. This study was created to determine whether SRFCs in the United States are geographically located in areas of medical need, as defined by Health Professional Shortage Areas (HPSAs), Medically Underserved Areas (MUAs), and county-level uninsured rates.

Methods:
A cross-sectional analysis of public datasets was used to gather data on 194 verified SRFCs from the Society of Student-Run Free Clinics’ master list. Clinic addresses were used to classify clinic primary care HPSA (pcHPSA) and MUA status from the Health Resources and Services Administration database. County-level population and uninsured rates were obtained from the United States Census Bureau. Statistical analyses included descriptive analyses, correlation testing, and regression modeling including logit-transformed analyses to compare collected uninsured data to national rates. 

Results:
All 194 clinics were located in 89 distinct urban counties. Contrary to our hypothesis, the majority (79%) were located in either a pcHPSA or MUA, with 65.5% in pcHPSAs and 58.8% in MUAs. Less than half (44.8%) of clinics were located in areas with both designations. Counties with SRFCs had an average population of 1,098,577, and the relationship between population size and uninsured rate was nonsignificant (r = 0.108, p = 0.31). The uninsured rate of counties with SRFCs was significantly lower than the national average (z = -1.98, p = 0.047). 

Conclusion: 
SRFCs are frequently found in designated areas of need. Geographic clustering was observed, which may be due to proximity to health professional schools. Our results may inform strategic placement of future clinics. 
















Introduction:
Student-Run Free Clinics (SRFCs) are unique in their dual mission to expose students to direct patient care while providing no-cost services to patients.1-4 They bridge the gap between the classroom and real-world patient care while maintaining efficacy comparable to primary care physicians.5 These clinics operate as safety nets, caring for many individuals who otherwise would struggle to receive medical care.2 These patient populations experience a disproportionate impact from social barriers such as unemployment and lack of health insurance and English proficiency, factors that have been shown to contribute to worse health outcomes.2, 6-9 

Broader, structural factors further complicate the decreased access to care these populations face at the individual level, including health provider shortages. Health Professional Shortage Areas (HPSAs) and Medically Underserved Areas (MUAs) are areas where the proportion of physicians to the population is insufficient.1,10

The Health Resources and Services Administration (HRSA), an agency under The United States Department of Health and Human Services, designates areas as HPSAs or MUAs.11 HPSA designation is subdivided into primary care HPSA (pcHPSA), dental HPSA (dHPSA), and mental health HPSA (mhHPSA). Designation is based on population-to-provider ratio.12-13 The pcHPSA score also considers poverty rate, infant health index, and travel time to the nearest source of care.13 MUAs are designated based on physician-to-population ratio, infant mortality rate, percentage of population with income below the poverty level, and percentage of population age 65 or over.12-13  Both designations are used by federal programs to identify areas to allocate federal aid and assistance.13 Recent data from the HRSA estimates that 93 million Americans are living in HPSAs and 19 million are living in MUAs.14  

HPSAs, MUAs, and counties with higher uninsured rates are more likely to have poor health outcomes due in part to insufficient access to healthcare.15-19 As such, access to care, especially when it is free, can be exceedingly valuable and impactful.20 SRFCs, if appropriately located, can mitigate many of the challenges these populations face as they navigate their health. Nationally, SRFCs have been reported to serve at least 140,000 patients a year, a number that likely has grown due to growing popularity of these clinics.1-2 Therefore, if appropriately positioned, these clinics have the potential to profoundly impact access to care for individuals who have insufficient access on both an individual and systemic level.

Many aspects of SRFCs have yet to be characterized in the literature. Existing research often focuses on individual clinic characteristics. This study provides a national analysis of SRFCs in the United States. By comparing clinic locations to HPSAs, MUAs, and county uninsured rates, we aimed to compare SRFC locations to objective markers of need. We hypothesized that SRFCs would be located in urban areas near health professional schools and would, therefore, be less likely to be found in areas of designated need. 

Methods: 
A cross-sectional analysis of publicly available online datasets was used to gather data for this project. The study is qualified for IRB exemption under 45 CFR 46.104(d)(4).21 

To minimize selection bias, clinics used in the study were identified from the master list available on the Society of Student-Run Free Clinics (SSRFC) website homepage, a leading organization within the SRFC community, which claims to verify each clinic’s listed information.22 A total of 214 clinics were available on the master list on December 3, 2025 when the study population was defined. Clinics were included in this study if they were located in the United States and provided specialty and/or primary medical care from physicians or advanced practice providers and their respective students. To verify inclusion criteria and minimize information bias, each clinic’s website was reviewed. When multiple clinics operated out of the same address, each clinic was recorded as a separate data point. Twenty verified clinics from SSRFC did not meet the inclusion criteria for our study and were excluded. 

The primary outcomes were (1) whether a clinic was located in a pcHPSA, (2) whether a clinic was located in a MUA, and (3) the uninsured rate for the county with the SRFC. To further characterize the areas where SRFCs were located, county population and urban versus rural designation were recorded. 

Data were stored in REDCap for collection and analysis. To reduce information bias, the most recent data for each variable was gathered. The following data were collected for each data entry: clinic name and address, pcHPSA and MUA designation, clinic county, county population, county urban/rural designation, and county uninsured rate. Clinic names and addresses were used directly from the SSRFC master list and verified using the individual clinic’s website.22 All information gathered from the master list was in agreement with verified information from clinic websites. We determined pcHPSA and MUA designation by utilizing the most current data from HRSA’s “Find Shortage Areas by Address” tool during the data collection period (December 2025–January 2026).23 We collected only the pcHPSA designation and did not include the dental and mental health HPSA data in this study as our inclusion criteria were best represented by pcHPSA, and we anticipated mhHPSA and dHPSA to account for professionals who were not physicians or advanced practice providers. We treated pcHPSA and MUA data as binary (Yes or No) and distinct for each designation. The county of each clinic was determined based on zip code using the United States Zip Code database.24 County names were then used to determine population and uninsured rates using data available from The United States Census Bureau (USCB).25-26 The county uninsured rates came from 2023 data that included all resident ages and was the most recent data at the time. Additionally, county population data came from the 2020 Decennial Census, the most current data at the time.26 Lastly, rural versus urban designation was recorded for each county based on definitions provided by the USCB.27 No missing data were encountered for any of the clinics. 

Descriptive analysis was performed for clinic and county variables. Categorical variables, such as pcHPSA and MUA status, were summarized using frequencies and percentages, and overlap between designations was assessed using cross-tabulations. Continuous variables, such as county population and uninsured rates, were summarized using means, standard deviations, medians, and ranges. To examine potential confounding between population size and uninsured rate, a Pearson correlation coefficient was calculated. To determine the distribution of the county uninsured rates, Shapiro-Wilk and Anderson-Darling tests were performed. Due to a large range of county populations, we also calculated weighted county uninsured averages. 

Pearson and Spearman were estimated by PROC CORR to evaluate the relationship between county population size and uninsured rates. Population-weighted means and 95% confidence intervals were generated using PROC SURVEYMEANS. Then a weighted t-test was used to compare county rates against the national baseline of 9.46% from the same year (2023) and source.25 Because the outcome variable consisted of proportions, a Beta regression model with a logit link function was used using PROC GLIMMIX. The intercept was considered as a random effect in the frame of a generalized linear mixed model. The individual ID was used to account for potential data clustering. A one-sample z-test was conducted to compare differences between county-level logit estimates and the logit-transformed national rate. The results were then back-transformed to the probability scale for interpretation. PROC GENMOD was used to fit the Poisson regression model with a log-population offset. A deviance-based scale parameter was used to validate the findings while correcting for overdispersion. Statistical analyses were performed using SAS software (Cary, NC). In all inferential tests, statistical significance was defined as a two-sided p < 0.05.

Results:
Based on inclusion criteria, we analyzed data from 194 clinics across 89 distinct counties and no missing data were identified. All SRFC zip codes were associated with just one county. The majority of clinics (79%) were found to be in either a pcHPSA or MUA. Nearly two-thirds (n = 127, 65.5%) of clinics were located in pcHPSAs and more than half (n = 114, 58.8%) were located in MUAs. Eighty-seven clinics were located in both pcHPSA and MUA. However, the criteria did not always overlap, as 31.4% (n = 40) of clinics in a pcHPSA were not in an MUA, and 23.7% (n = 27) of clinics in an MUA were not in a pcHPSA. See Table 1 for more information. 

	Table 1: Clinics Located in Health Professional Shortage Areas and Medically Underserved Areas

	N = 194
	Yes n (%)
	No n (%)

	Primary Care Health Professional Shortage Area Designation 
	127 (65.5%)
	67 (34.5%) 

	Medically Underserved Area Designation
	114 (58.8%)
	80 (41.2%)

	Dual Designation (Both Primary Care Health Professional Shortage Area and Medically Underserved Area)
	87 (44.8%) 
	107 (55.2%)


Among 194 clinics, most were located in Primary Care Professional Shortage Areas (65.5%) and Medically Underserved Areas (58.8%), with 44.8% having both designations. 
Out of 89 counties, none had a population fewer than 5,000 citizens and, as such, no counties met the USCB definition of a rural county.27  The counties were characterized by large, densely populated urban centers, with a mean population of 1,098,577 (SD = 1,395,734) and a median of 764,442 citizens (range: 42,357 – 10,014,009). 
The average uninsured rate for the 89 counties was 9.35% (SD = 4.47%) with a median of 8.5% (Range 3.6% – 27.5%). The distribution of uninsured rates was non-normal (Shapiro-Wilk W = 0.86, p < 0.001; Anderson-Darling p < 0.005), with positive skewness (1.71) and substantial variability (coefficient of variation = 47.8%). There was no statistically significant association between county population size and uninsured rate (Pearson r = 0.108, p = 0.31). See Figure 1 for county uninsured rates with clinic locations. 
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Figure 1: Student-Run Free Clinic Locations in Relation to County Uninsured Rates and Primary Care Health Professional Shortage Areas and Medically Underserved Areas. County uninsured rates are shown using a color gradient, with warmer colors indicated higher uninsured rates. Clinic locations are represented by red and green circles. Red circles indicate clinics located in either a Primary Care Health Professional Shortage Area or Medically Underserved Area. Green circles indicate clinics located in neither designation. 
To account for variation in county size, we performed population-weighted analyses and regression modeling. The weighted mean uninsured rate rose to 9.96% (95% CI: 8.86% – 11.05%). A one-sample t-test comparing county uninsured rates to the national average of 9.46% did not demonstrate a statistically significant difference on the untransformed scale (p > 0.05). 

To appropriately model proportional outcomes, a beta regression with a logit link was performed. The intercept was statistically significant (estimate = -2.37, SE = 0.05, p < 0.001), indicating that the logit-transformed uninsured rate differed significantly from zero on the modeled scale. 
A one-sample z-test comparing the logit-transformed county uninsured rate to the logit-transformed national rate demonstrated a statistically significant difference. We found that the county-level logit (-2.36) was lower than the national logit (-2.26) and corresponded to a significant difference (z = -1.98, p = 0.048), suggesting that counties with SRFCs are associated with lower uninsured rates compared to the national average.
A Poisson regression model with a log-population offset was also fitted. The deviance-to-degrees-of-freedom ratio (10.97) indicated substantial overdispersion, supporting the use of alternative modeling approaches such as the logit-transformed analyses we utilized. 
Discussion: 
This study sought to characterize SRFC locations nationally and relate locations to areas of designated medical need. All SRFCs analyzed in this study were located in urban counties, areas that traditionally have more health resources. However, they were still found to be in designated regions of high medical need.28 Fewer than half of the SRFCs (44.8%) were located in both a pcHPSA and a MUA. We found that clinics were more likely to be located in a pcHPSA than a MUA, which supports existing literature (see Table 1).14 Over three-quarters of the clinics were found to be in either a pcHPSA or MUA. These findings suggest that SRFCs are frequently located in areas of designated need. 

Our analysis of county uninsured rates suggested that counties with SRFCs have significantly lower uninsured rates than national averages. This aligns with existing literature that suggests that urban areas have lower overall uninsured populations.29 On the other hand, the high degree of relative variability and the wide range of county uninsured rates highlight extreme geographic disparities. While our results showed SRFCs are in counties with lower uninsured rates, they still are in pcHPSAs and MUAs 79% of the time, suggesting that pockets of need and provider shortages may persist even in counties that are typically considered to have more resources. 

The necessity of logit-transformation for advanced modeling was a direct result of the wide range of uninsured rates in our data. This overdispersion reflects substantial variability in our health system. Some SRFCs are in counties with better insurance rates, while others are in areas where nearly a third of the population lacks insurance. Furthermore, the results of our Pearson correlation coefficient indicated a non-significant relationship between county population and its uninsured rate, which may suggest that population and urban vs. rural designation should not be the sole criteria for clinic placement. 

Although 194 SRFCs exist, they are concentrated in only 89 counties, suggesting that free care in this setting may be concentrated in geographic areas and absent in many others. This finding may be explained by SRFCs affiliation with healthcare schools who provide volunteer students, advanced practice providers, and physicians. Clinics may be founded in geographically favorable areas for volunteer recruitment, a claim not formally assessed in this study, but one that should be addressed in future research. However, some medical schools, such as Pennsylvania State University, are working to address geographical challenges by offering free mobile clinics that can travel to rural populations to provide care.30 SRFCs may consider creative solutions, such as free mobile clinics, which would provide healthcare to additional underserved populations and expose volunteers to a new group of healthcare communities and challenges. 

This study is strengthened by its national assessment of SRFCs, something not well-characterized in the literature. Limitations of this study include its vulnerability to selection bias, as the study population was limited to verified clinics listed with the SSRFCs. However, the magnitude of this bias may be minimal as the SSRFC is a leading organization within the SRFC community who actively gathers information on operating SRFCs. An additional limitation may be the use of the listed official address of the SRFC to collect data. Although uncommon, some SRFC are mobile clinics that could operate outside of the area associated with their address. Furthermore, because all clinics in our sample were located in urban counties, our findings may not be generalizable to rural areas. Additionally, we recognize the existence of a variety of socioeconomic statuses within a county population and that county averages may introduce a degree of imprecision due to ecological fallacy. Counties that are not designated as specifically underserved based on pcHPSA, MUA, or uninsured rates may still have a large population who struggles to receive care. In fact, SRFCs have been shown to serve a much higher percentage of uninsured patients compared to county averages.31 As such, we acknowledge that SRFCs may be an important part of the medical safety net regardless of their location, although we believe that using the designations we have outlined may inform particular areas of need. 

Ultimately, our results suggest that many SRFCs are located in areas with designated markers of need. We believe the national assessment we have provided may benefit future SRFC outreach efforts and inform strategic placement of resources. Future work should continue exploring creative solutions to expand SRFC geographic outreach, while maintaining volunteer enthusiasm and availability. By combining medical students’ passion of serving the underserved with data-driven clinic placement, we believe SRFCs can continue to address the persistent inequities in our country’s healthcare system. 
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