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INTRODUCTION  

Social determinants of health (SDOH), or an individual’s social 

situation related to life and work such as income, education, access 

to health care, and housing, have a strong influence on health.1 While 

these SDOH have a large impact on health status, they are often ig-

nored in medicine: 60% of the preventable deaths in the United 

States (US) have been shown to be caused by modifiable behaviors 

and exposures in the community, yet more than 95% of the money 

spent on health care in the US is for direct medical services.2  

In recognition of the critical impact of SDOH, in primary care set-

tings increasing attention is paid to screening for SDOH such as 

inequalities/variances in income, education, employment, self-

report of disease, social environment, and housing.3,4 Benefits of 

screening and referral include providing whole-person care, in-

creasing cost effectiveness, and reducing utilization of services 

downstream.3  

Despite increased interest and attention regarding SDOH screen-

ing and referral in primary care, many providers report concerns 
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about conducting screens with patients.5,6 Structural barriers to 

SDOH screening include lack of reimbursement for screening7 as 

well as insufficient time to implement this activity with patients.8 

Other provider concerns are related to training such as lack of 

skills and knowledge to perform screens and uncertainty of how to 

adequately perform referrals.5,6 Because this gap in medical educa-

tion has been identified, efforts have been made to alleviate it in 

future physician training. Current medical school curricula require 

education related to SDOH. Specifically, the Liaison Committee on 

Medical Education (LCME) accreditation standards 7.5 and 7.6 

require education related to “societal problems,” and “recognition 

of the impact of disparities in health care on medically under-

served populations and potential solutions to eliminate health care 

disparities,” respectively.9 

One way to enhance student exposure to and experience with 

SDOH screening and referral is through integration of these  

services into student-run free clinics. For more than a decade, the 

number of student-run free clinics has been increasing across  

the US.10 Early research has shown that medical students and  

patients believe free clinics are valuable for education and care 

quality.11 Student-run free clinics provide free, high quality ser-

vices to vulnerable patients, most of whom are uninsured or un-

derinsured.11–13 Given the demographics of patients at student-run 

free clinics and the need to incorporate SDOH in medical educa-

tion, both patients and students could benefit from enhanced 

SDOH screening and referral in student-run free clinics. For exam-

ple, education programs at free clinics led by medical students 

have facilitated clinical improvements among patients with diabe-

tes who also experience economic and social disadvantage.14 Addi-

tionally, there is evidence that early-career first-year medical  

students develop comfort with diverse patients under the mentor-

ship of fourth-year medical students.15 And physicians who receive 

training in community-based and underserved settings are more 

likely to practice in similar settings, such as health centers.16  

Despite the potential benefits of incorporating SDOH screening 

student-run free clinics, the integration of such services in  

student-run free clinics may be lacking.17 Only limited published 

research exists regarding the implementation of SDOH screening 

and referral services into student-run free clinic settings and how 

to assess the match between patient needs and the availability of 

local services surrounding student-run free clinics.18 Consequent-

ly, the primary goal of this work is to describe an SDOH screening 

and referral process designed and implemented by medical stu-

dents at a rural student-run free clinic. Specifically, this work  

describes: 1) the process used to develop and implement the 

screening protocol, 2) screening results from a convenience sam-

ple of 100 patients, and 3) how screening results were analyzed 

using mapping software and needs assessment of community re-

sources to match needs to referral resources. We conclude with 

lessons learned and how similar processes can assist with both 

health professions student education as well as patients’ needs.  

METHODS  

Setting 

The Student Outreach to Area Residents (SOAR) student-run free 

clinic is based at Northeast Ohio Medical University (NEOMED) in 

a rural portion of Portage County, where 10% of the population is 

uninsured. Additionally, in Portage County, 45% of adults reported 

cost as an issue with their health coverage, 8% opted out of some 

coverage because they could not afford it, and 17% of adults did 

not fill prescriptions from their doctor.19 The US Census Bureau 

does not explicitly define the term “rural.” Rootstown, Ohio, is cate-

gorized as an urban cluster on rural land. On the US Census Bureau 

website, however, Rootstown, Ohio, is mapped as a rural area.20 

Founded in 2017, SOAR offers primary care, chronic disease man-

agement, physical exams, basic labs, prescription for medications, 

dietician services, diabetes education, and medication therapy 

management. Since its inception, SOAR has had over 920 patient 

visits with roughly 280 unique patients and approximately 700 

follow-up visits. The clinic operated 3 Saturdays a month from 

2019 to winter 2020. Roughly 12 patients are seen on an average 

clinic date. Twenty-five students work an average clinic day with 

355 medicine and pharmacy student volunteers, 29 physicians, 

and 16 pharmacists working at the clinic every year. Eighty per-

cent of the patients are native to Portage County, with 73% of the 

patients uninsured and 89% living below the 200 percent federal 

poverty level line. Based on informal observation of patients’ 

needs, it was determined that patients could benefit from more 

formal SDOH screening and referral process. 

Community, participant characteristics, recruitment 

Starting in September 2019, attempts were made to screen every 

new and returning SOAR patient. One hundred patients completed 

the screening form on their own while in the waiting room. The 

only inclusion criterion was that participants had to be patients of 

the clinic. No compensation was provided. The results were  

reviewed by student volunteers who then did the following:  

1) entered patient’s room with completed survey and requested 

permission to discuss results with patient, 2) upon consent, re-

viewed with the patient potential matching resources including 

hours of operation, location and services, and 3) wrote down and 

provided information about the suggested resource(s) for the pa-

tient to take home.  

To launch screening and referral in SOAR, a community resource 

team of 22 medical student volunteers were selected and trained 

to administer screening and provide referrals. Training included 

didactic orientation, observation of the authors performing 

screenings and referrals, and practice performing activities while 

being observed by the authors.  

Procedures/Program description 

The lead author conducted a literature review of existing SDOH 

screening tools and toolkits. Google Scholar and PubMed were the 
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primary resources used for the literature review. Keywords in-

cluded, “social determinants of health,” “student run free clinic,” 

“PDSA,” “program implementation,” “community asset inventory,” 

“community asset,” and “rural.” The goal was to see if other similar 

programs existed and, if they did, how they were implemented 

into the clinic’s workflow. The organization Health Leads was se-

lected as a model for our program as it has a preexisting infra-

structure for a similar screening survey and workflow.21 The 

Health Leads tool requires patients to complete a screening tool so 

their provider could identify adverse social determinants of health 

to be addressed by multidisciplinary care teams. The screening 

tool includes food insecurity, housing, utility needs, financial re-

sources strain, transportation, exposure to violence, demographic 

information with options to add childcare, education, employment, 

health behaviors, social support and mental health as determined 

by the health system and/or program initiative.22  

The Health Leads screening tool was adapted for use in Portage 

County. The decision to include specific screening items was guid-

ed by a review of the resources available in the community. A 

starting point for this process included examination of preexisting 

student-developed lists of community resources. Community 

resources were defined as any local resource that would provide 

aid for the given categories at either no cost, prorated cost, or 

sliding scale. Other factors taken into account include hours of 

operation, availability, and eligibility criteria. Each resource was 

individually audited for hours of operation, location, payment, 

and services offered. This process resulted in the creation of an 

organized list of resources labeled based on categories matching 

the screening tool (eg, food, housing, transport). Upon finaliza-

tion of the list of available resources, items from the correspond-

ing Health Leads categories were selected. For this analysis,  

services that provided childcare include psychiatric services, 

counseling, case management, social skills groups, daycare, and 

development services. Pet care includes providing food, low-cost 

clinics, neutering, and adoption programs. Utility services assist 

with paying bills and connecting clients with attorneys. Clothing 

services include gently used clothing at no cost, clothing for in-

terviews, and clothing for children.  

 

Measures/Outcomes 

The measures for this study are common SOAR patient needs. If a 

patient indicated “yes” to a particular need, we classified that as a 

need, and it was recorded in a deidentified, secure document.  The 

current project uses this survey’s data and compares it to deidenti-

fied patient zip code data/demographic information. These data 

were combined with publicly available data related to community 

resources and bus lines in Portage County, provided by the Por-

tage Area Transit Authority (PARTA).  

Statistical analysis 

Analyses included descriptive statistics of the common patient 

needs and maps using ArcGIS Online.19 Esri ArcGIS Online was used 

to create maps for this analysis. Patient home zip codes were spatial-

ly joined to zip code shape files from the US Census Bureau. A choro-

pleth map was created to depict areas with high and low density of 

patients compared to areas with high and low density of services. A 

second choropleth map of patient zip codes was created which add-

ed addresses of resources. Additionally, local bus routes were over-

laid on the addresses of organizations to highlight possible public 

transportation barriers. General transportation barriers were  

defined as any difficulty in getting to the clinic as perceived by the 

patient. This can include, but is not limited to, lack of access to a 

vehicle, lack of access to a bus route, or inability to drive a vehicle.  

RESULTS  

One hundred patients were screened using the SDOH instrument 

between September 2019 and December 2019. Patients were 

mostly female (57%), White (90%), and with an average age of 

approximately 48 years. Most patients were uninsured (80%) with 

the remainder covered by a private insurer (12%) and Medicare 

(7%); no patient was billed. Medicaid is not as prevalent in this 

population because patients with Medicaid have $0 copay to see 

primary care physicians. They also have $0 copay for emergency 

and urgent care visits. Because they have access to medical care 

otherwise, they are not our primary source of patients.  

Responses were tallied across the 100 participants and patient-

identified needs were compared to corresponding community re-

sources (Table 1).  

Table 1. Frequency of Reported Patient Needs (n=100) and Available Community Resources (n=55) 

Patient need Frequency of patients reporting a need 

(n=100 patients)* 

Count of available community resources 

(n= 55 resources) 

Mental health 18 (18%) 9 (16%) 

Utilities 18 (18%) 4 (7%) 

Transportation 15 (15%) 3 (5%) 

Emergency food 11 (11%) 16 (29%) 

Substance abuse 11 (11%) 5 (9%) 

Legal 9 (9%) 4 (7%) 

Children care 5 (5%) 3 (5%) 
Clothing 5 (5%) 2 (4%) 

Housing 4 (4%) 6 (11%) 

Pet care 3 (3%) 2 (4%) 
Hygiene 2 (2%) 1 (2%) 

*Patients could report more than 1 need, therefore sum of total needs is greater than 100.  
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Twenty-one percent of patients reported having more than 1 need, 

for a mean of 4 needs. Among all patients, the most frequently 

reported needs were mental health and utilities (both 18%) fol-

lowed by transportation (15%). Only 2% and 3% of patient needs 

were identified to be hygiene and pet needs, respectively. The 

most commonly available community resource within and near 

Portage County is emergency food assistance (29%) followed by 

mental health resources (16%) and then housing (11%). Despite 

being frequently reported needs among patients, resources in the 

community for utilities and transportation were limited (7% and 

5%, respectively). 

To better understand the proximity of community resources rela-

tive to the SOAR patient population, patient zip codes were 

mapped against the location of community resources; specifically, 

we plotted the proportion of patients to community resources per 

zip code (Figure 1).  

Areas in Figure 1 that are dark pink have a high number of pa-

tients and services. Dark grey areas have a low number of patients 

and a high number of services. Areas that are peach have a high 

number of patients and a low number of services.  

In Figure 2, patient population is depicted with darker shades cor-

responding to a high number of patients, and lighter zip codes 

indicate few patients. The median number of patients per zip code 

was 20.  

Each type of service is represented by colored dots. Location and 

clustering of services are useful for comparing patient needs 

against resource availability. For example, all emergency food ser-

vices are red dots and are located in 6 unique zip codes. These 

resources are not located in town centers but are often located at 

faith-based organizations which are more widespread. Mental 

health services, the second most requested resource, are primarily 

located in 2 areas (Akron, Ohio, and Kent, Ohio). This illustrates a 

potential gap in services since the majority of mental health ser-

vices are concentrated in Akron, Ohio, which is approximately a 25

-minute drive from the zip code with the highest number of pa-

tients. While the local bus routes connect many of the available 

resources, many of the peripheral zip codes are not serviced by the 

local bus authority. The SOAR facility is not serviced by PARTA 

routes during SOAR’s operating hours. Depending on the route, 

PARTA operates Monday through Friday or Monday through Sat-

Figure 1. Distribution of SOAR Patient Zip Codes to Location of Community Resources 

The light pink zip codes represent areas that have few patients and few community resources. The dark pink areas represent areas that have a high 
density of patients and resources.   
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urday. While the major bus route has 9 stops and circulates about 

every 30 minutes, the closest bus stop to SOAR stops approxi-

mately 4 miles away, with no additional local public transporta-

tion.  

DISCUSSION  

In this study we describe the development of a community free 

clinic-specific screening tool, an implementation protocol, and the 

creation of community resource referral materials. However, re-

sources are useless if they cannot be accessed by patients in need. 

Therefore, we visually presented patient-reported needs of 100 

patients utilizing the free clinic for primary care and mapped the 

location and accessibility of community resources. This project 

provides an example and lessons learned when depicting SDOH 

screening and referral integration into a student-run free clinic. 

We have described the information that can be gathered by con-

ducting social needs screening among patients at a student-run 

free clinic and then using tools like mapping software to compare 

that information against resources available in the community. We 

have demonstrated how this activity can reveal a disparity in 

terms of diversity and geographic distribution of resources. 

Beyond our own clinic, we hope that this data collection method 

can serve as a model for other student-run free clinics conducting 

needs assessment and gap analysis. Because SOAR is in a rural 

area, community resources are sparse and there are many barri-

ers in connecting patients to appropriate resources. While limited 

research exists about conducting needs analysis and mapping in 

urban settings,18 we were unable to find literature on these topics 

related to rural areas. 

In only 2 zip codes, there are a high number of both services and 

patients. Figure 2 also details the service area the SOAR Clinic 

covers; the farthest zip code is roughly 30 miles away, confirming 

that more resources are available for patients who live in urban/

suburban areas while less is available for our many patients who 

live in rural locations.23 This lack of distribution could be a chal-

lenge for some patients who lack adequate transportation, espe-

cially given that many of the rural areas where our patients reside 

are not served by the local bus authority.   

Our analysis clarifies the need for mental health and substance 

abuse services for many SOAR patients. In response, our clinic 

recently expanded to include a behavioral health consultant who 

can conduct, and guide SOAR students with, behavioral health 

screening, brief intervention, and referral to treatment. This pro-

ject also demonstrates the prevalence and significance of social 

needs in this free clinic population. Of the patients surveyed, 21% 

had more than 1 need, with an average of 4 needs.  

The blue point in the center of the map represents the SOAR Clinic location. The individual type of services are identified by the colored dots with each 

color representing a different type of service. The dark lines correspond to bus routes across Summit County and Portage County.  

Figure 2. Comparison of SOAR Patient Zip Codes to Location of Specific Community Resources and Bus Routes 
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Limitations and lessons learned 

Our implementation of SDOH screening and referral in the SOAR 

clinic was not without limitations. First, when choosing which 

SDOH to include in the screening, more formal data collection and 

inclusion of patients as part of the development of the screening 

tool using a community-based participatory method would have 

been highly beneficial. This would have likely avoided inclusion of 

some of the less critical needs (eg, pet and hygiene) as well as in-

clusion of women’s health care, a missed need. Additionally, we 

were limited in the needs we could include in the screener. For 

example, based on anecdotal reports from patients and staff, we 

suspected our patients had unmet dental needs; yet Portage Coun-

ty had no available dental resources for patients without insurance 

at the time of screening. Therefore, we did not include this need in 

our screener as screening without provision of appropriate re-

sources could be considered wasteful and unethical.8,24 However, 

after the collection of this pilot data, we found a dentist willing to 

take patients with little or no insurance and included this need in 

our screening.  

Further, despite the physical geographic distance, some services 

could be provided remotely, with the potential to reduce geo-

graphic disparities. We did not include in our screening whether 

patients would or would be able to remotely access services for 

these needs (eg, by telephone or virtually). Further, we did not 

break down our scan of available community resources in this 

manner. However, with the onset of coronavirus disease 2019 

(COVID-19), the ability for patients to have remote access to ser-

vices has become more relevant than ever.25 In fact, the SOAR Clin-

ic quickly adapted to provide telephone-based and virtual services 

for patients. Moving forward, future revisions of screeners and 

community asset inventory will include information related to 

remote access for services.  

While the community resource team did not address remote ac-

cess for services, it has updated the community asset inventory to 

include current and relevant COVID-19 resources. Corresponding-

ly, community resources should always be added and subtracted 

based on availability and quality of the local resources. Teams 

should periodically check on resources to determine if all the pro-

vided information is still valid and applicable. Establishing a 

strong community resource network involves time and effort in-

cluding online research, cold calling, and seeking out partners 

within the community that can help navigate resources.  

Finally, we also recognize that even if only a few resources are 

available to address a high demand need, this does not necessarily 

indicate patients will be underserved by those resources. For ex-

ample, there are only 3 community resources for transportation, 

but it is the third most indicated concern for patients at the clinic. 

However, we tend to recommend only a single transportation re-

source because it works well for patients and is a high-quality ser-

vice. In other words, quantity cannot be equated with quality. 

For potential future projects, it would be beneficial to include oth-

er methods of assessing of resource distribution. For example, as 

indicated above, adding an element which objectively captures 

quality of the resources would help when determining what refer-

rals to provide and which services to consider adding internally to 

the clinic. Similarly, following up with patients over time would 

permit us to gauge the efficacy of resources and whether patients 

are benefiting from our recommendations. This long-term tracking 

of SDOH, use of resources, and interaction with the patient educa-

tion team will be facilitated by the clinic’s recent transformation to 

electronic health records (EHR). The SDOH screen will become 

part of the patient record in the EHR. Eventually, we would like for 

it to be added to the patient’s problem list to ensure that it is regu-

larly revisited and addressed. Additionally, comparing the home 

address of patients (rather than just zip codes) to the addresses of 

social services would allow for a more detailed location-based 

examination of needs. For example, there may be an area that has 

a high need for emergency food services that does not have a food 

pantry nearby. Currently, we do not know if that level of disparity 

exists. Also importantly, as indicated above, future screening and 

referral will take into account patients’ interest and ability to re-

motely access services as well as the ability of community re-

sources to provide remote services. 

Based on mapping analysis, there are large disparities in how pa-

tients and social services are distributed. Spatial segregation and 

clustering of poverty are both present issues in our community. 

While we do not have a mobile clinic, we have recently started 

doing telemedicine visits. Using telemedicine comes with unique 

barriers, but we hope that some of the disparities can be ad-

dressed with this new method of patient contact. There is no cur-

rent plan to do a “clinic on wheels” or expand the clinic to have 

multiple locations, though it is a consideration given the difficulty 

to access. There are local “clinics on wheels” services that we have 

contacted, and we are waiting to hear back from them. 

PUBLIC HEALTH IMPLICATIONS  

Nearly one-fourth of our patients surveyed are facing multiple 

needs, highlighting the importance of providing SDOH screening 

and referral for our patient population. The significance of SDOH 

in health care delivery and student medical education is clear.1,9 

The next step in providing necessary care for patients involves 

implementation of SDOH screening and referral programs,3 as well 

as continuous improvement of this process. This project has not 

only added value to the quality of care provided at SOAR, but also 

allowed students to experience provision of health care in a way 

that is often beyond the scope of traditional medical school curric-

ulum. As SDOH becomes a more integral part of health care deliv-

ery and medical school curriculum,9 projects like these provide 

students with an opportunity to learn by doing; students gained 

exposure to the significance of social determinants of health in a 

clinical setting.13,15  
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