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Abstract
	The social determinants of health, especially income, have a disproportionate impact on the uninsured in their ability to access primary care. Appointment nonattendance, no-shows, affects the health of patients and the economics of healthcare.  Transportation is a common issue which contributes to low appointment attendance. This study aims to demonstrate a negative relationship between free bus fare for patients and appointment no-shows at the Norfolk Ambulatory Care Center. 
Methods: The longitudinal study will observe no-show rates for the sample of patients attending the NACC in the six months before and six months after the intervention (dispensing of free bus passes to participants).  
Data Analysis: A paired samples t-test will be used to analyze the data. There will also be a pre and post survey of social determinants to add qualitative depth.
Limitations: Small sample size, cost of purchasing bus passes, reliability and usability of the bus system, participant attrition, and weather are all limiting factors of the study.
Expected Outcomes: It is expected that there will be a decrease in appointment no-shows at the NACC after bus passes are distributed to patients. 

The Impact of Free Transportation on Healthcare Appointment Activity: A Longitudinal Study
Socioeconomic factors greatly impact overall health and health maintenance practices. Of these, lack of access to transportation is a recurring issue that dramatically impacts not only individual health and continuity of care, but also burdens local emergency rooms, reduces provider productivity, and eventually impacts the taxpayer. By rectifying this underlying problem, the lives of patients, emergency room wait times, and overall cost of healthcare can be improved. The goal of this study is to establish a connection between free access to transportation and proper health maintenance practices including keeping appointments, scheduling regular check-ups, and utilizing the proper level of care for various healthcare needs. It is hypothesized that providing free bus fare among uninsured, low SES patients at the NACC will decrease health-care appointment no-shows. 
Background
Sentara Ambulatory Care Center
The Sentara Ambulatory Care Center (ACC) is located in Norfolk, Virginia and provides care to nearly 8,000 patients during 17,000 appointments annually (“Ambulatory Care,” n.d.). Created in response to overwhelming need based on inappropriate utilization of the emergency room for non-emergent healthcare concerns, it provides no-cost primary care services to low-income, uninsured or underinsured residents of Norfolk and Tidewater.  According to Sentara, the mission statement of the center is to provide, “appropriate continuity of care and to maintain physician, hospital, and patient relations” (“Sentara Ambulatory,” n.d.). These patients experience social determinants of health that negatively impact their ability receive care.


Social Determinants of Health
Social determinants of health are conditions of an individual's environment that affect their health and well-being; these conditions include social, economic, and environmental components which shape the way people, “live, learn, work, play, worship, and age” (Office of Disease Prevention, n.d.). Patients at the ACC are assessed for access to secure housing, socioeconomic status, food security, occupational health and hazards, education, and transportation. Among these, transportation is a recurrent barrier to appointment attendance. 
Relevant Terms
	Lack of transportation leads to a higher incidence of emergency room use, missed appointments with primary care, and directly affects productivity at both the emergency room and primary care clinics. Reliable transportation here is defined as personal or public transportation which is not cost prohibitive to use or maintain and allows for travel at will by the user. A no-show is defined as a scheduled appointment which is not attended or is canceled within 24 hours of the appointment time.
Theoretical Framework
	Andersen and Newman’s Behavioral Model of Health Care Utilization was used to guide this research study. According to the model, health services utilization is dependent on three factors: characteristics of the health services delivery systems, changes in medical technology and social norms relating to the definition and treatment of the illnesses, and individual determinants (Andersen & Newman, 1973). Free bus fare eliminates an individual determinant, lack of transportation, frequently named as a contributor to appointment no-shows and lack of health services utilization.

Significance
The costs associated with outpatient no-shows of uninsured patients affect the entire healthcare system from the emergency room to outpatient clinics. As of 2016, 12.5-14.3% of adults ages 19-64 in Hampton Roads are uninsured (“Virginia Health,” n.d.). For thousands of patients who are unable to access affordable preventative primary healthcare, these costs can be seen in the excess burden of uncontrolled chronic conditions, as well as increased total morbidity and mortality. No shows can be viewed as a proxy measurement of access to care, where social determinants (i.e. unreliable transportation) impact the ability of the patient to attend appointments as scheduled. Increasing access to primary care providers for those without insurance is a critical step in mitigating the costs to the healthcare system, taxpayers, and health of the uninsured. 
Outpatient Care
A relationship has been demonstrated between outpatient no shows and incomplete preventative screenings and suboptimal chronic disease management (Hwang, et al., 2015). In a retrospective cohort study of eleven hospitals with a variety of subspecialty clinics, similar to the NACC, the average no-show rate was 18.8% (Kheirkhah, Feng, Travis, Tavakoli-Tabasi, & Sharafkhaneh, 2016). In the U.S., missed appointments are estimated to cost 150 billion dollars annually (Gier, 2017). There is a financial loss related to provider productivity, as well as a health cost to other patients who could have received care during that booking. As a result of their poorly managed chronic disease processes, patients who no-show also have a tendency to utilize acute care settings more frequently (Hwang, et al., 2015). 


Acute Care
 The uninsured population utilizes the acute care setting for conditions that are more appropriately managed by a primary care provider (PCP).  There is a large economic cost associated with the inappropriate use and overutilization of the emergency room. While the uninsured visit the emergency room less than the insured, the cost of the visits are still largely passed on to the hospital or government payers (Sun, Karaca, & Wong, 2018). In the U.S. it is estimated that 13-27% of all emergency department visits could be managed in the outpatient setting and represent a savings of $4.4 billion annually (Enard & Ganelin, 2013). According to Hwang et al. (2015), patients who no-show have a 40-50% increase in their rate of emergency department visits and hospitalizations compared with those individuals who attend appointments as scheduled. 
Transportation Troubles

	In the survey of social determinants conducted by the Interprofessional Clinic at ACC, unreliable transportation is consistently noted by patients as a significant daily barrier. Public transit in the Hampton Roads area has a reputation for being expensive (Pascale, 2017). A 30 day pass costs 70 dollars, a significant amount for the 16% of Norfolk families living below the poverty line (United States Census Bureau, 2018). According to a study by Syed, Gerber, and Sharp (2013), “lack or inaccessibility of transportation may be associated with less health care utilization, lack of regular medical care, and missed medical appointments, particularly for those from lower economic backgrounds.” For patients of the NACC, eliminating the barrier to reliable transportation by alleviating the financial burden of bus fare could result in decreased appointment no shows.

Methods
Design 
	A longitudinal design was chosen for this study. Longitudinal designs compare the same study participants over a period of time, in this case the six months prior to and following the disbursement of the GoPass365 bus pass. In this study the independent variable is the free bus fare, and the dependent variable is appointment attendance rate. Longitudinal designs are superior for this study because they allow for more power in results by observing the same participants on an individual level. These studies do not require a large number of participants, but are not as convenient because they take a longer time to collect result data. 
Sample 
The population for this study will be residents of Norfolk-Hampton roads area who are uninsured or underinsured and whose continuity of care has been compromised due to low socioeconomic status. Patients in Norfolk Sentara Ambulatory Care Center are the target population. By using convenience sampling, thirty patients who identified transportation as a barrier to appointment attendance on the social determinants survey conducted at the Interprofessional Clinic will be recruited to participate in the twelve month study. The selected participants will be assessed for six months before and after they are provided with bus fare in order to understand the impact of resolving their transportation barrier and maintaining a consistent appointment schedule.  
Participants
	To test this hypothesis, 30 patients that self-disclose lack of access to reliable transportation on the socioeconomic pre-screen and have sought care at the NACC for six months prior to the beginning of the research will be provided free bus passes. Research will take place within the confines of the NACC, and is applicable only to appointments scheduled there and referred out of house from the NACC. The participants will consent for the researchers to have access to past appointment data including whether the appointment was kept, if the appointment was rescheduled, and the chief complaint for the appointment. Other than bus fare, no other compensation or preferential treatment will be provided to the participants. They will not be informed of the aim of the study to avoid demand characteristics and avoid skewing of results. Because protected health information is involved patients will be assured that their confidentiality will remain intact and no personal information would be published that could identify them individually. 
Materials 
	The materials necessary to complete this study are the existing Interprofessional Clinic (IPC) Social Determinants of Health questionnaire that is administered to every IPC patient, the GoPass365 bus passes for each eligible participant, and a follow up survey that distinguishes how patients got to their appointments after distribution of bus passes and if the passes had any other effect on their daily life (employment, social engagement, etc.). This follow-up survey will also serve as the debrief for participants that were selected to receive passes. 
Procedure 
In order to determine appropriate participants, the researchers will use a Social Determinants of Health questionnaire that is already in use at the NACC IPC. Prior to meeting with a provider, patients are screened for health factors like housing insecurity, food scarcity, insurance availability, and general overall health concerns. If a patient above the age of eighteen denotes that they do not have their own personal, reliable means of travel, or that committing to appointments is difficult for them because of lack of transportation they are eligible to receive a free bus pass. When the interprofessional group is discussing their health concerns, the nursing student will include free bus fare in the available aid section with other aid programs like Medicare, Supplemental Nutrition Assistance Program, and Temporary Assistance for Needy Families. The participant need not select to receive the pass, as it will be given to all those that qualify. For the next six months, the patient's medical appointment attendance will be tracked throughout Sentara’s health system. That data will be compared to the six months prior to receiving the pass in order to perform a t-test. After the study period, participants will be asked to complete the follow-up survey that gauges use of the pass and whether it was deemed helpful, as well as how often it was used. After completion of this survey the participants will be fully debriefed, and the motive of the study will be revealed. 
Data Analysis
Data in this study will be analyzed using SPSS version 24. A paired samples t-test will be run to determine if there is a statistically significant difference in no-show rates before and after the patients were provided bus fare. A paired samples t-test is most appropriate for this data because it is comparing one group of participant behavior before and after an intervention is applied. For this study findings are considered significant at p = 0.05. 
Protection of Human Subjects
The participant has the right to withdraw during any point of the study. Appointment attendance and nonattendance data will be collected. Consent will be obtained for permission to utilize the patient’s medical charts for previous and future appointments, the chief complaint, and reason for appointments for research purposes. Consent will also be obtained for permission to provide SES survey and collect response data to the research team. In order to obtain these permissions, patients will be asked directly and will confirm with written consent. Patient information will not be disclosed to any personnel outside of the research team, as patient confidentiality will be ensured. Results will be provided directly to the research team. The study hypothesis will not be revealed to participants to avoid demand characteristics. Patients will also be informed of temporary bus pass after the conduction of the study. The benefit of this study is to better understand the effect of compensated transportation services on appointment attendance, increasing access to care. It also benefits the nurses and research team in regards to increased awareness of socioeconomic determinants of health. 
Limitations
This study has multiple limitations. One limit is that the selected sample size is small, only thirty participants. At a 95% confidence interval, the margin of error is 18% for a sample of 30 subjects out of the population of 8,000 ACC patients. This means the results will have a wide range. This study also has financial limitations due to the cost of the Hampton Roads Transit system. Using the GoPass365, the costs add up quickly, and the largest possible sample size of the study is dependant on the amount of funding available. 
Many variables could confound the results of the study, adding to the limitations. Patients’ level of cognitive function and literacy rate will affect their ability to read the bus schedule and determine their appropriate route and bus stop. Even with a free bus pass, patients will not be able to make it to their appointment if they cannot access the schedule. The bus schedule is available online, but given that 16% of Norfolk families live below the poverty line, it is reasonable to assume that many may not have a home computer or internet access (United States Census Bureau, 2018). 
The limit of patient attrition must be considered when assessing the results of this study. The priority reason the patient was seeking care (i.e. illness, injury) may resolve during the course of this year-long study, meaning they no longer need transportation to appointments. 
The weather of the Hampton roads area is another possible confounding variable. The study will be conducted over the course of one year by assessing appointment attendance for six months prior to issuing bus passes and six months after issuing bus passes. During the fall and winter in Norfolk, temperatures drop to below freezing often. This may deter some study participants from walking to the bus stop, especially if they are already sick at the time of their appointment. Weather could be prohibitive of appointment attendance even if patients have a free bus pass.
Discussion and Expected Outcomes
It is expected that there will be a decrease in the number of appointment no-shows in the post-intervention period compared to the pre-intervention period. With the financial burden of transportation lessened it is expected that patients will experience one less barrier to care access. Opportunities for future research include examination of other population characteristic barriers to care utilization including health literacy, housing, and employment.
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