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Abstract
Incidence of type 2 diabetes is higher among minorities, those of low socioeconomic status, and those with lower education levels.  Nearly half of the modifiable risk factors associated with diabetes are attributed to social determinants of health inequities.  Social determinants of health (SDH) are the conditions in which we live and are highly influenced by the distribution of money, power, and resources.  SDH disparities result in higher rates of hospitalization, suboptimal quality of life, and decreased life expectancy.  The goal of this practice inquiry project is to improve the health of patients with diabetes by implementing a screening tool to identify SDH disparities in the primary care setting.  There is growing evidence supporting primary care intervention to reduce SDH disparities.  Without systematic screening, these barriers may never be revealed, resulting in care that is inappropriate and ineffective. This study consisted of 95 diabetic patients with an A1c of 8 or higher.  Sixty-nine percent of participants had an A1c between 8-11.9 The remaining 31% had an A1c of 12 or higher.  Baseline SDH screening revealed a total of 145 disparities at an average of 1.53 disparities per person.  The prevalence of disparity was highest in those with an A1c 12 or above at an average of 1.9.  Patients that screened positive for disparity were connected with community agencies to bridge gaps in care.  Through systematic screening and follow up, the prevalence of disparity was reduced 24.13%.  The total number of SDH disparities decreased from 145 to 110 and the average disparity prevalence went from 1.53 to 1.16 per person.  A1c was reduced in 56% of the population that was retested during course of this study.  Ten percent lowered their A1c below 8.  Systematically screening for and addressing SDH disparities can be effectively incorporated into primary care practices, resulting in lower rates of disparity and improved A1c control.


Screening for Disparities to Promote Diabetic Control
Over thirty million people in the United States have type 2 diabetes.  That equates to one out of every ten people.  Risk for death is 50% higher among diabetics compared to non-diabetics and medical costs are twice as high (CDC, 2019).  Unfortunately, type 2 diabetes is often poorly managed due to the provider’s inadequate assessment of the patient’s overall health status (DeVoe et al., 2016).  Clinical assessment focuses more on treating physical symptoms. Psychosocial and socioeconomic issues that contribute to the disease process are not routinely addressed.  These factors, collectively known as social determinants of health (SDH), refer to the disproportionate allocation of societal resources.  Disparities in SDH are associated with poor health outcomes across the lifespan (Seabrook & Avison, 2012).  Socioeconomic factors such as income, level of education, exposure to violence, and environmental design can alter physiological processes as early as in utero (Braveman & Gottlieb, 2014)
Incidence of type 2 diabetes is higher among populations with lower levels of income and education (Kumari, Head & Marmot, 2004).  Nearly half of the modifiable risk factors associated with diabetes are associated with SDH inequities (Stringhini et al., 2012).  The cumulative effect of SDH inequalities is associated with higher risk of chronic disease, shorter life span, and poor quality of life. (DeVoe et al., 2016)
Problem Statement
The cumulative effect of socioeconomic disadvantages has a profound impact on health outcomes.  Although disparities in SDH result in higher rates of hospitalization, suboptimal quality of life, and decreased life expectancy, they are rarely addressed in clinical practice.


Goal
The goal of this practice inquiry project is to improve the health of patients with diabetes by implementing a screening tool to identify SDH disparities in the primary care setting. Differentiating barriers related to SDH will assist practitioners to rank patients according to a hierarchy of needs and ensure diabetic care plans are appropriate and individualized.  Data collected from the screening tools can then be used to identify which disparities are most prevalent, and will ultimately enhance collaborative efforts to address gaps in care.
This practice inquiry project focused on type 2 diabetics that have already been identified by their primary care practitioner to need additional supportive care and are currently enrolled in care coordination services.  These individuals have limited resources, and undoubtedly suffer from a myriad of SDH disparities including, but not limited to, historical injustices, social inequalities, poverty, and environmental hazards. These socioeconomic barriers inhibit progression through Maslow’s Hierarchy, result in poor adherence to health promoting behaviors, and increase the risk for adverse diabetic outcomes.
Background & Significance
Abraham Maslow theorized that human motivation and health are achieved in five stages: physiological, safety, love and belonging, esteem, and self-actualization.  He identified a hierarchy of needs, positing that an individual cannot progress to higher levels without first meeting basic physiological needs such as consistent access to food, shelter, and rest (Maslow, 1943). It is unrealistic, therefore, to expect people with diabetes to successfully manage their condition when living in impoverished conditions with chronic insecurities in housing and food.  To meet personal needs, low wage earners often have to work overtime or seek secondary employment, which leaves little time for rest or other health protective behaviors (Williams, 2008). Maslow’s second tier emphasizes the importance of safety and security.  The silent and deadly effects of poorly controlled diabetes receive low priority when patients are faced with threats of violence, job insecurity, or loss of other supportive resources.  Individuals must have achieved Maslow’s first two levels before they can begin to successfully manage their diabetes.  Screening for SDH disparities can serve as a guide to identifying unmet needs. Findings will facilitated interventions that are appropriately focused on empowering patients through Maslow’s hierarchy.
Sir Michael Marmot (2014) is one of the founding researchers in evaluating the role of SDH disparities on health outcomes.  He co-published numerous studies, and worked alongside the World Health Organization to expose the various ways that poverty and social injustice influence health (Wilkinson & Marmot, 2003).  These studies have set the foundation for global policy reform.  Reducing health disparities is at the forefront of the United States’ revised Healthy People 2020 campaign (Koh, Piotrowski, Kumanyika & Fielding, 2011).   With mounting evidence and international support, inequities in SDH can no longer be ignored.
SDH inequities are associated with the patient’s environment.  Primary health serves as the gateway to specialized health services.  Therefore, the state of SDH inequities must be assessed at the primary care level.  Collaboration with a variety of social service organizations is paramount for bridging gaps in care.  Unfortunately, health care professionals receive limited education and training on how to address issues related to SDH and may be challenged with limited referral resources to coordinate care (Nuruzzaman et al., 2015). Without an evidence-based screening tool, SDH barriers are left unidentified, resulting in inconsistent and inappropriate care.  Neglecting to screen for and address SDH disparities perpetuates adverse outcomes.
Review of Literature
Although there is a substantial amount of evidence identifying how SDH disparities contribute to poor health (Braveman & Gottlieb, 2014), research on evidence-based methods to screen for disparities in SDH is limited.  The majority of the literature emphasizes the responsibility of public policy makers in reducing health disparities (Donkin et al., 2018).  However, policy makers are not equipped to support individualized health outcomes.  Primary care practitioners (PCP) are just as responsible, if not more so, to ensure equity in health services. 
Barriers to Addressing SDH in Primary Care
There is a multitude of obstacles practitioners face when trying to incorporate SDH into clinical practice.  According to DeVoe et al. (2016) poor communication within the care team, inconsistent data collection methods, and limited research on efficacy of primary care interventions are key hindrances.  Interventions to address SDH require a significant amount of collaboration and coordination of resources that may or may not be readily available.  Current fee for service models limit the amount of time practitioners spend with their patients, making it difficult to integrate new services (DeVoe et al., 2016). PCP also expressed feelings of ineptitude in addressing issues occurring outside of their controlled clinic environment. (Page-Reeves, W. Kaufman, Bleeker, Norris, McCalmont, V.Ianakieva, D. Ianakieva, & A. Kaufman, 2016). 
Screening for SDH in Primary Care
Efficiency and consistency are essential to effectively screen for and address SDH disparities in primary practice.  Suboptimal workflow and time constraints are a major concern (Nuruzzaman, Broadwin, Kourouma, & Olson, 2015).  Health information technology (HIT) can be a useful tool in standardizing screening methods and intervals (DeVoe et al., 2016). Questioning should be systematic to ensure consistency in data collection (DeVoe et al., 2016). In a study by Page-Reeves et al. (2016), a questionnaire referencing 11 areas of SDH inequity was given to 3048 participants. Forty-six percent screened positive for at least one need.  Of those that screened positive, 63% identified two or more needs.  Questionnaires can be easily administered by a medical assistant (MA) for improved workflow.  Findings should be entered into the electronic health record (EHR) to allow for data mining and ongoing analysis for quality improvement (QI) (Naruzzaman et al., 2015).  These screening methodologies allow practitioners to identify which SDH disparities are most prevalent in the populations they serve. In addition, barriers that would have otherwise gone unknown can now be addressed.
Factors for Addressing SDH in Primary Care
[bookmark: _Hlk5276907]	There is growing evidence supporting primary care intervention to reduce SDH disparities.  PCP are the first level of contact for those seeking health restorative services (DeVoe et al., 2016).  They are responsible for initiating resource management and interdisciplinary collaboration within the care team (Naruzzaman et al., 2015). Additional research is needed to establish evidence-based workflows. Utilizing clinical support staff decreases demands on the PCP.  Clinical support staff are able to assist patients with navigating resources, facilitating social service referrals, and providing resource handouts (Page-Reeve et al., 2016).
In spite of the obstacles practitioners face in identifying and addressing SDH, there is mounting evidence that it is not only possible, but advantageous. Page-Reeves et al. (2016) piloted a study testing whether or not SDH could be addressed in a primary care setting. The findings showed that failing to screen for and address SDH resulted in neglectful care.  Incorporation of SDH interventions generated such positive outcomes that the pilot became standardized practice throughout that health system (Page-Reeves et al., 2016).
Aims & Objectives 
Aim #1: Assess organizational strengths and weaknesses for identifying and addressing disparities in SDH.
Objective #1: Review the organization’s previous and current practices to identify and address SDH disparities.
Objective #2: Develop and administer a survey to assess the staff’s level of confidence in their ability to recognize and reduce SDH disparities.
Aim #2: Compare prevalence of SDH disparity with A1c control.
Objective #1: Identify which adult patients within Care Coordination have T2DM and an A1c of 8 or higher.
Objective #2: Extract baseline SDH screening responses to identify disparity prevalence.
Aim #3: Evaluate the SDH screening tool.
Objective #1: Establish a workflow for extracting participant responses from the EHR.
Objective #2: Establish a workflow with Care Coordination staff to address SDH disparities identified through screening.
Objective #3: Extract post intervention SDH responses to identify changes in prevalence after coordination of resources.
Objective #4: Disseminate findings to improve evidence-based practice.
Theoretical Framework
	The disproportionate allocation of societal resources deprives millions of people of basic human needs (Pacquiao & Douglas, 2019). According to Abraham Maslow’s Hierarchy of Needs (Appendix A), basic physiological and safety needs must be met before an individual can attain higher levels of health.  Screening for disparities in SDH will aid clinicians to identify the patient’s ranking in Maslow’s hierarchy, and to appropriately prioritize interventions within the diabetic care plan. Reducing disparities through coordination of resources and attainment of basic needs stimulates intrinsic motivation and promotes adherence to health promoting behaviors.
	DeVoe et al. (2016) developed a conceptual framework for incorporating SDH into primary care (Appendix B).  The initial step within this framework is the collection of SDH data.  This can be done through census reporting or individual questionnaires.  The second step is to translate evidence into practice through individual and community-based initiatives.  The final step is to construct a system that is capable of generating automated recommendations for support services.  This framework emphasizes the importance of standardization to ensure efficacy in practice.
Concept Map
[bookmark: _Hlk5277402]	Neglecting to screen for and address disparities in SDH perpetuates iniquitous care, and is contradictory to core nursing values.  SDH disparities are globally recognized to predicate adverse health outcomes.  This practice inquiry project seeks to translate evidence into practice by implementing a screening tool to identify SDH disparities.  It is unacceptable to turn a blind eye to such significant risk factors.  Without systematic screening, these barriers may never be revealed, resulting in care plans that are inappropriate and ineffective.  The concept map detailed in Appendix C highlights the pathway from screening to improved outcomes.
Methods
	This study was conducted at West Hawaii Community Health Center (WHCHC).  WHCHC is a Federally Qualified Health Center (FQHC) serving all residents of West Hawaii regardless of their ability to pay (WHCHC, 2019).  They service a diverse population in rural underserved areas.  Approximately 70% of their patients are Medicaid recipients. WHCHC practices an integrated health care model, providing medical, behavioral, dental, pain management, addiction, and case management services.  Even though more than half of their patient population meets federal poverty guidelines, there are many SDH categories that are not routinely assessed.  Devoe et al. (2016) created a conceptual framework for integrating SDH screening into primary care.  The framework emphasizes the importance of standardizing collection methods to promote data integrity.  Logging SDH data into the patient’s EHR streamlines data collection and increases accessibility for interdisciplinary team members.  This project utilized WHCHC’s EHR to collect and evaluate SDH data.  Once data collection methods were established, workflows were created to address findings.  Data collection began in January of 2019 to identify participants and collect data on PRAPARE responses and A1c results.  The number of SDH disparities each patient experiences was compared with A1c control to see if there was a correlation.  From January to March of 2019, a Care Coordination Case Manager followed up with patients to address modifiable disparities.  By the end of this project, a reduction in both disparity and A1c was expected.
[bookmark: _GoBack]Resources
Given WHCHC’s integrated care model, there are multiple departments equipped with personnel qualified to coordinate care.  New workflows to screen for and address SDH disparities were aimed to utilize existing staff, and therefore did not incur any additional cost. Three registered nurses and one case manager in the Care Coordination department were responsible for implementing the screening tool and conducting follow up to address disparities.  Their combined salaries cost WHCHC $21,120 per month.  Office supplies such as computers, printers, software, and phone are projected to cost $18,180.   No cost was incurred with the PRAPARE screening tool or referral to community partners.  The total cost of this project amounted to $39,300 of WHCHC’s existing operations budget.
Aims & Objectives Methods
Aim #1: Assess organizational strengths and weaknesses for identifying and addressing disparities in SDH.
Objective #1: Review the organization’s previous and current practices to identify and address SDH disparities.
Key department managers, directors, and administrators met biweekly in an Operations meeting to discuss issues within the organization.  SDH was added to the agenda.  Responses to the following questions were obtained: Has WHCHC ever used a tool to screen for SDH in the past?  If so, what was the outcome? What methods, if any, are currently used to collect SDH data?  Which SDH data are collected?  Are there any standardized workflows to address responses that are positive for disparity?  Responses were collected and analyzed to identify gaps in the organization’s ability to identify and address SDH disparities.
Objective #2: Develop and administer a survey to assess the staff’s level of confidence in their ability to recognize and reduce SDH disparities.
Clinical staff that provide direct patient care were surveyed.  The WHCHC has five sites spread throughout West Hawaii with 18 medical providers, seven behavioral health providers, 10 registered nurses, and 25 clinic support staff consisting of medical assistants, patient navigators, unlicensed case managers, and community outreach workers.  Survey participants were selected using a stratified simple sample and included five medical providers, two behavioral health providers, three nurses, and eight clinical support staff.  Survey is detailed in Appendix D.
Aim #2: Compare prevalence of SDH disparity with A1c control.
Objective #1: Identify which adult patients within Care Coordination have T2DM and an A1c of 8 or higher.
All patients enrolled in Care Coordination have a Care Coordinator assigned to them in the EHR.  A report was pulled from the organization’s data processing software to identify all patients with an assigned Care Coordinator.  That list was filtered to identify those with a diagnosis of T2DM, and filtered again to exclude T2DM patients with an A1c less than 8.  
Objective #2: Extract baseline SDH screening responses to identify disparity prevalence.
PRAPARE response data obtained from the EHR was analyzed to identify how many T2DM patients screened positive for SDH disparities, and how many of those that screened positive struggle with more than one disparity.  The report identified which disparities were most common amongst the study population.  A comparison was made to see if there was any correlation between the number of disparities reported and the level of A1c control.
Aim #3: Evaluate the SDH screening tool.
	Objective #1: Establish a workflow for collecting participant responses.
CC registered nurses (RN) were responsible for documenting PRAPARE responses in the EHR every time a care plan was either established or renewed.  A report was then generated from the EHR to identify participant responses.  All patient identifiers were be removed to protect patient privacy.
Objective #2: Establish a workflow to address SDH disparities identified through screening.
When the PRAPARE assessment reveals SDH disparities, the RN assigned a member of the CC team to follow up and connect the patient with the appropriate resources.  Interventions to address disparities were also be documented in the patient’s care plan so outcomes could be monitored and documented in the EHR during routine monthly follow up.
Objective #3: Extract post intervention SDH responses to identify changes in prevalence after coordination of resources.
PRAPARE response data was amended as care plans were renewed and members of the care coordination team connected patients with community resources to reduce disparities.  This report identified which disparities were reducible through coordination of care and those that were less responsive due to gaps in community resources.  A comparison was made to see if a reduction in disparity contributed to a reduction in A1c.
	Objective #4: Disseminate findings to improve evidence-based practice.
Findings were reviewed with WHCHC department heads and key administrators in April of 2019 during an Operations meeting.  Data was used to determine the impact on patient care and whether or not workflows for SDH screening can be incorporated in other departments for all patients, not just those with chronic disease.
Aim One Outcomes
The first objective was to assess organizational strengths and weaknesses for identifying and addressing SDH disparities.  Key department managers and administrators were interviewed to discuss WHCHC’s practices regarding SDH screening.  WHCHC collects the majority of their SDH data from health history and new patient demographic forms.  Their focus has been on collecting data consistent with requirements from payer mandated performance improvement utilizing Uniform Data Set (UDS) and Healthcare Effectiveness Data and Information Set (HEDIS) measures.  These measures look at race, ethnicity, primary language, farm worker status, housing, employment status, homelessness, family size and income, sexual orientation, gender identity, farmworker status, stress, education level, insurance coverage, and veteran status.  These SDH components are collected on all patients. However, except for non-insured patients, there is no standardized workflow or policy to address the disparities identified on these intake forms.  
In the beginning of 2018, WHCHC’s Care Coordination department began using the PRAPARE tool to screen for SDH disparities in complex patients struggling to manage chronic disease.  Prior to this, intake forms were the only tool used to collect SDH data with no policies or procedures for re-screening or follow up.  The PRAPARE tool utilizes many of the same measures as UDS and HEDIS while adding social integration, security of resources, safety, and refugee status.  Care Coordination nurses assess for SDH disparities as care plans are established and renewed, typically at 6-month intervals.  While PRAPARE assessments are being piloted in the Care Coordination department, there are no definitive plans to adopt this procedure clinic wide. 
WHCHC has the tools and infrastructure in place to collect SDH data.  However, historically they have lacked standardized methods to address the disparities identified.  To resolve this, they recruited a case manager for the Care Coordination department in early 2019.  This position will allow for real-time follow up and coordination of resources as well as follow up on disparities identified though previous screenings.  If new workflows under this role lead to better outcomes, the case manager role could prove to be useful in other clinical departments.
The second objective was to develop and administer a survey to assess the staff’s level of confidence in their ability to recognize and reduce SDH disparities.  In effort to gauge buy in for SDH screening from clinical roles outside of Care Coordination, a survey tool (Appendix D) was given to five primary care providers (PCP), two behavioral health (BH) providers, three registered nurses (RN), and eight medical assistants (MA).  BH providers were the most confident in their understanding of SDH disparities and their ability to address these issues.  Level of confidence dwindled for primary care providers, nurses, and MA respectively.  
The first question of the survey asks, “How confident are you in your understanding of how SDH disparities impact health outcomes?”.  All clinical staff members responded as somewhat confident, except for two MA that were very confident.  
The next question asks, “How confident are you in recognizing the SDH disparities that impact the population you serve?”.  Most staff were somewhat confident at 55.5%.  Responses for not at all and very condiment were equal at 22.2%.  
The third question asks, “What is your confidence/comfort level discussing SDH disparities with your patients?”.  BH providers were equally mixed with very and somewhat confident.  Sixty percent of PCP felt somewhat confident.  The remaining 40% were very confident. RN responded equally along all three response options.  Seventy-five percent of MA responded as somewhat confident with the remaining 25% feeling very confident.
Staff reported the least amount of confident with the fourth question.  It asks, “How confident are you in your ability to address SDH disparities?”.  Over 33% felt they were not at all confident.  Most felt somewhat confident at 55.5% with 11.1% feeling very confident in their ability to address SDH disparities.
Most staff were somewhat confident in the final question, “How confident are you in your organization’s ability to address SDH disparities? (i.e., other staff or departments)” at 66.6%.  Eleven percent were not at all confident, and the remaining 22.2% were very confident in their organization’s ability to address SDH disparities.  Table 1 depicts staff responses with somewhat confident being the most common response among all survey questions.
Table 1
	Survey to Assess Confidence in the Ability to recognize and Reduce SDH Disparities

	Survey questions
	BH
	PCP
	RN
	MA
	Total

	How confident are you in your understanding of how SDH disparities impact health outcomes?

	Not at All Confident
	0
	0
	0
	0
	0

	Somewhat Confident
	2
	5
	3
	6
	16

	Very Confident
	0
	0
	0
	2
	2

	How confident are you in recognizing the SDH disparities that impact the population you serve?

	Not at All Confident
	0
	1
	0
	3
	4

	Somewhat Confident
	1
	3
	3
	3
	10

	Very Confident
	1
	1
	0
	2
	4

	What is your confidence/comfort level discussing SDH disparities with your patients?

	Not at All Confident
	0
	0
	1
	2
	3

	Somewhat Confident
	1
	3
	1
	5
	10

	Very Confident
	1
	2
	1
	1
	5

	How confident are you in your ability to address SDH disparities?

	Not at All Confident
	0
	2
	1
	3
	6

	Somewhat Confident
	2
	2
	2
	4
	10

	Very Confident
	0
	1
	0
	1
	2

	How confident are you in your organization’s ability to address SDH disparities? 
(i.e., other staff or departments)

	Not at All Confident
	0
	0
	0
	2
	2

	Somewhat Confident
	2
	4
	2
	4
	12

	Very Confident
	0
	1
	1
	2
	4



Aim Two Outcomes
[bookmark: _Hlk5277526]	The first objective was to identify which patients within Care Coordination had an A1c of eight or higher.  Data was extracted from WHCHC’s EHR using search parameters for an assigned care coordinator and an A1c result. These values reflect the last A1c that was drawn in 2018 prior to case management working with patients to address SDH disparities.  Ninety-five of the patients enrolled in Care Coordination met criteria. That is approximately 35% of their entire case load.  46.3% of participants had an A1c between 8-9.9. Twenty-three percent were between 10-11.9.  13.6% were between 12-13.9, and 16.8% had an A1c above 14.
The second objective was to extract SDH screening responses to identify disparity prevalence.  The target population received a social determinants of health assessment utilizing a tool called Protocol for Responding to and Assessing Patient Assists Risks and Experiences (PARPARE) (Appendix E).  PRAPARE is a 21-question tool that focuses on five key concepts: personal characteristics, family/home dynamics, money/resources, social/emotional health, and safety.  Each question has a set number of responses with the option to decline to answer.  
[bookmark: _Hlk5277541]There was a total of 145 disparities identified through the PRAPARE screening tool.  That equates to an average of 1.53 disparities per person.  The prevalence of disparity was higher in those with higher A1c.  Participants with an A1c of 8-9.9 had an average of 1.29 disparities per person.  Those who had an A1c of 10-11.9 saw an average of 1.59 disparities.  An A1c of 12-13.9 averaged 1.92 disparities, and those with an A1c >14 reported an average of 1.87 per person. Table 2 depicts the number of SDH disparities reported for each A1c range.
Table 2

The first 5 questions focus on personal characteristics such as ethnicity, race, migrant status, military history, and primary language.  While most of these parameters are nonmodifiable, it is important to recognize the unique challenges these populations face.  The first question is “Are you Hispanic or Latino?”. Surprisingly, those of Hispanic/Latino descent are underrepresented in this study at a mere 3% of the total population. 
The second PRAPARE question asks, “Which race(s) are you?”.  Participants are given the option to choose from Asian, Pacific Islander, White, Native Hawaiian, Black/African American, American Indian/Alaska Native or more than one race. Table 3 depicts the ethnic diversity of the population studied. Native Hawaiians and Other Pacific Islanders are over represented at 27.3% and 31.5% respectively.
Table 3

The third question asks, “At any point in the past 2 years, has season or migrant farm work been your family’s main source of income?”.  According to the Public Health Service Act (2018), a migrant farm worker is defined as an individual that establishes a temporary home as a hired agricultural worker and is paid by piecework, hourly, or daily wages.  A seasonal worker is defined as an individual that works in agriculture on a seasonal basis.  They do not establish a temporary home, but are also paid by piecework, hourly, or daily wages. These individuals are often uninsured and undocumented.  They face significant barriers to accessing and affording health care services (Frank et al., 2013).  Six of the 95 diabetics studied (6.3%), identified themselves as migrant/seasonal farm workers.
The fourth PRAPARE question asks, “Have you been discharged from the armed forces of the United States?”.  None of the participants in this study have a history of military service as most veterans in West Hawaii seek care at the local Veterans Administration clinic.  This SDH factor is neither modifiable, nor significant to this study.
The last question of the personal characteristics section is intended to identify language barriers. It asks, “What language are you most comfortable speaking?”.  Sixteen participants identified a language other than English as their preferred language.  Table 4 depicts preferred languages other than English with 87.5% of those speaking Marshallese.
Table 4

The next four questions focus on family and home dynamics such as number of people residing in the home, the stability of their housing situation, and their geographical area by zip code.  Rates of homelessness have been on the rise state wide.  Between 2013 and 2016, the number of homeless persons on Hawaii Island increased 68% (Hope Services, 2016).  In this study, the term homeless applies to those residing in a public shelter or transitional housing unit, temporarily staying with others, and those living on the street, beach or in a vehicle.
Question number six asks “How many family members, including yourself, do you currently live with?”.  The number of people in a household can affect eligibility criteria for supplemental and government assistance programs.  A household of four or more at a given income is more likely to qualify than a household of two at the same income (DHS, 2019).  Table 5 depicts reported household sizes for this study population.  22% of participants reported household sizes of four or above.
Table 5

The seventh question asks, “What is your housing situation today?”.  Participants can choose between the following responses: “I have housing” and “I do not have housing (staying with others, in a hotel, shelter or outside on the street, beach, in a car, or in a park)”.  Homelessness significantly increases the risk for poor health outcomes including shorter life expectancy and higher risk for hospitalization (Stafford & Wood, 2017).  Eighty-eight participants reported having housing, while the remaining seven did not.
The eighth question assesses the stability of their housing situation. “Are you worried about losing your housing?”  Anxiety associated with the possibility of becoming homeless can make it difficult to focus on health promoting behaviors (Keene, Guo, & Murillo, 2018).  Of the 88 people that reported they have housing, 4 are worried that they may become homeless in the foreseeable future. These participants, compounded with the 7 that are already homeless, equate to 12.5% of the total study population experiencing housing insecurity.
Question number nine asks “What address do you live at?”.   West Hawaii Community Health Center provides comprehensive health services to residents of the West side of Hawaii island.  Their service area covers 80 coastal miles with a population of approximately 60,000. (WHCHC, 2019).  The majority of participants claimed residences in the cities of Kona, Kealakekua, and Waikoloa. 
Table 6

The next section of the PRAPARE assessment tool focuses on money and resources.  People of low socioeconomic status are more likely to be hospitalized and less likely to engage in preventative outpatient care (Hsu et al., 2012).  The money and resources section of the SDH screening tool assesses education level, employment status, medical coverage, household income, and availability of needed resources.
Question number 10 asks, “What is the highest level of school that you have finished.  Participants are given the opportunity to choose between the following responses: less than a high school degree, high school diploma or GED, or more than high school.  Studies have shown that higher levels of education are associated with higher wages and longer life expectancy.  College graduates have a five-year higher life expectancy than those who did not finish high school (Robert Wood Johnson Foundation, 2013).  Thirteen participants had less than a high school education.  The majority were able to finish high school, and 12 attempted or achieved post high school degrees and/or certificates.  Another 12 chose not to answer this question.
Table 7

The next question asks, “What is your current work situation?”.  Participants are given the option to choose from the following responses: unemployed, part-time or temporary work, full-time work, or unemployed but not seeking work.  Unfortunately, WHCHC’s software was not equipped to extract this data from the EHR.  Their EHR provider was notified but was unable to resolve the issue during this study’s time frame.
	Question 12 asks about health insurance, “What is your main insurance?”.  Most of the participants in this study are on government funded insurance.  Thirty-eight percent have Medicaid. Ten percent have Medicare, and 22% are uninsured.  WHCHC has an existing program in place to assist their patients in obtaining health insurance.  All non-insured patients are referred to the eligibility department and placed on a sliding fee scale if they do not qualify for or cannot afford insurance premiums.  The 21 participants that are non-insured will likely remain that way unless there is a change in their socio-economic status.
Table 8

	The next question looks at the participant’s combined household income.  “During the past year, what was the total combined income for you and the family members you live with?” This information is used primarily by the eligibility department at WHCHC for Medicaid applications and sliding fee scale.  The Care Coordination staff felt that this was a sensitive topic and chose not to ask it of their patients unless required for services.
	Question 14 asks “In the past year, have you or any family members you live with been unable to get any of the following when it was really needed: food, clothing, utilities, child care, health care, phone, or other?”  Given WHCHC’s collaborative relationships with many community organizations, their case managers are able to assist patients with addressing many of these resource deficits.  11 participants chose not to answer this question.  Forty-one resources deficits were identified among the 84 participant responses.  Inability to afford food and medical expenses were the most common.

Table 9

	The last question in the money and resources section assesses for transportation barriers.  “Has lack of transportation kept you from medical appointments, meetings, work, or from getting things need for daily living?”  The residents of West Hawaii have limited options for public transport.  The Hele On bus system offers limited routes with miles of distance between each stop.  Given Hawaii island’s large geographical size, bus stops are not always accessible (Hele-On Bus, 2019).  Nearly 15% of participants reported lack of transportation has interfered with their ability to access needed resources.
Table 10

	The next two questions focus on social and emotional health.  Social isolation, stress, and depression can all contribute to elevated glucose levels (Henriksen, Torsheim & Thuen, 2014).  Question 16 asks “How often do you see or talk to people that you care about and feel close to?”  Response options are less than once a week, one to two times a week, three to five times, or more than five times per week.  Most participants felt that they had meaningful interactions on a regular basis.  Only 5% reported feelings of isolation with less than two interactions per week.
Table 11

	Question 17 assesses stress level.  It explains that “Stress is when someone feels tense, nervous, anxious, or can’t sleep at night because their mind is troubled”.  Participants are asked, “How stressed are you?”.  Response options include not at all, a little bit, somewhat, quite a bit, or very much.  The majority of participants reported little to no stress.  Approximately 10.5% reported moderate stress, and 7.3% reported significant stress.
Table 12

	The final section of the PRAPARE screening tool assesses for safety and high-risk environments.  Question 18 asks, “In the past year, have you spent 2 or more nights in a row in a jail, prison, detention center, or juvenile correctional facility?”.  Question 19 asks, “Are you a refugee?”.  None of the participants responded “yes” to either of these questions.
	The next question assesses for safety within their neighborhood or community.  It asks, “Do you feel physically and emotionally safe where you currently live?”.  The majority of participants feel safe in their environment.  Only 7.3% reported that they do not feel safe where they currently live.
Table 13

	The final question assesses for intimate partner violence by asking, “In the past year, have you been afraid of your partner or ex-partner.  Partner violence was not a concern for 85% of participants.  Eleven percent chose not to report and 3.1% reported a recent history of domestic violence. 
Table 14

Aim 3 Outcomes
The first objective of aim three was to establish a workflow for collecting participant responses.  As outlined in the framework for integrating SDH into primary care (Appendix B), collecting and organizing SDH data is the first step to addressing SDH disparities in primary care.  Historically, WHCHC lacked the infrastructure to systematically collect and extract SDH data beyond UDS and HEDIS requirements. Once their EHR received an enhancement allowing them to input and extract on data using the PRAPARE tool, they were able to 
The goal of the PRAPARE tool was to implement a systematic way to screen patients.  WHCHC chose to pilot the project with their Care Coordination department.  This team provides additional education, follow up and support to patients with poorly managed chronic disease.  Patients enrolled in Care Coordination have biomarkers outside of the therapeutic range for their diagnoses and are at higher risk for poor outcomes, hospitalization, early mortality.
The Care Coordination department consists of a Director, three RN Care Coordinators, four Patient Navigators, and a Case Manager.  The Case Manager role is new to the Care Coordination department and is intended to address PRAPARE responses positive for disparity as well as SDH disparities identified randomly throughout the rest of the clinic.  
RN Care Coordinators work with patients to develop a care plan focused on lifestyle modification, reduction of barriers and improved outcomes.  The PRAPARE tool aids RNs in the development of appropriate interventions by providing additional insight on barriers to care.  The Care Coordination team agreed unanimously to screen patients with the PRAPARE tool every time a care plan is written, both at enrollment and renewal.  Care Plans for existing Care Coordination patients are typically renewed every six months, sooner if there is a change in acuity.  RNs document PRAPARE responses in the EHR using the PRAPARE interface.  These responses can then be pulled at a later date for analysis and can be modified as SDH conditions change.
Patient Navigators (PN) follow up with patients monthly to evaluate the effectiveness of the care plan.  They review each intervention to identify any new or persisting barriers to care.  If new disparities arise in between care plans, they notify the RN and case manager to address the patients’ needs.  While PN do not use the PRAPARE tool directly, they may be responsible for follow up on PRAPARE responses.
The second objective was to establish a workflow to address disparities identified through screening.  The care coordination department started screening patients for SDH disparities before they had the infrastructure in place to systematically address patient responses.  WHCHC approved the addition of a social worker position to aid the team in coordinating resources within the community.  However, a limited pool of qualified applicants impeded the organization’s ability to fill the position.  Upon reevaluation, WHCHC administrators agreed to reduce the qualifications necessary from a degree in social work to an experienced case manager.  This increased the applicant pool and the position was filled in February of 2019.
The case manager (CM) was given a list of care coordination patients that had previously screened positive for SDH disparity and was instructed to follow up with them by phone or during subsequent clinic visits.  If unable to reach them by phone, follow up again weekly for total of 3 attempts.  Twenty-eight percent of the patients did not respond to phone messages, leaving the CM unable to provide services.  Face to face encounters were significantly more successful.  The CM was able to establish rapport and trust while coordinating referrals to community agencies.  The nurses in care coordination also started to do warm hand offs to the CM as disparities were identified, so they could be addressed in real time.  This workflow proved to be significantly more effective.
Follow up on community referrals is done by the CM as well as the patient navigator (PN).  The CM does weekly follow up on patients referred to community agencies to insure services are in place.  The PN is responsible for monthly care plan follow up to identify any new or persisting barriers to health promoting behaviors.  If the patient is having difficulty establishing a service they were referred to, the PN notifies the RN and the CM. Once disparities have been reduced or eliminated, the PRAPARE section of the EHR is updated to reflect the patient’s current status.  
[bookmark: _Hlk5277613]The third objective was to extract post intervention SDH response in order to identify changes in prevalence after coordination of resources.  This study took place from January through March of 2019.  The CM role was only in effect for 6 weeks of this study’s timeline, during which the CM was able to reduce the prevalence of disparity among the study population by 24.13%.  The total number of SDH disparities decreased from 145 to 110.  The average disparity prevalence went from 1.53 to 1.16 per person.  Table 15 depicts the prevalence of disparity pre and post CM intervention.
Table 15
	Social Determinant of Health
	Baseline Prevalence
	Post-intervention Prevalence

	Migrant/Seasonal Worker
	7
	6

	Non-English Speaking or English as 2nd Language
	16
	16

	Homelessness
	7
	7

	Housing Insecurity
	4
	2

	Less than High School/GED
	13
	10

	Uninsured
	21
	17

	Food Insecurity
	9
	6

	Unable to afford utilities
	1
	0

	Unable to afford clothes
	2
	1

	Inadequate child care
	2
	1

	Unable to afford healthcare
	21
	15

	Unable to afford phone
	2
	1

	Other Insecurities
	4
	4

	Lacks Medical Transport
	7
	4

	Lacks Normal Transport
	7
	5

	Isolation
	5
	4

	Stress
	7
	6

	Unsafe environment
	7
	2

	Domestic Violence
	3
	3



The highest rates of reduction were seen in the uninsured at 19%, cost of medical expenses at 28.5%, food insecurity at 33.3%, and lack of medical transport at 42.8%.  Disparities related to homelessness, domestic violence, language barriers, and miscellaneous needs did not improve during the course of this study.  This may be an indicator that more community programs are needed in these areas.
	At the beginning of this study, all participants had an A1c of 8 or higher.  After interventions were implemented by WHCHC’s care coordination department, 10 participants were able to reduce their A1c below 8.  New values ranged from 5.5 to 7.4.  Table 16 depicts the changes in disparity for the various ranges of A1c.
Table 16
	
	Baseline
	Post-Intervention

	A1c Range
	Population
	Mean Disparity
	Population
	Mean Disparity

	<8
	N/A
	N/A
	10
	0.8

	8.0-9.9
	44
	1.29
	35
	0.97

	10-11.9
	22
	1.59
	22
	1.0

	12-13.9
	13
	1.92
	15
	1.93

	>14
	16
	1.87
	13
	1.15



	The fourth objective was to disseminate findings to improve evidence-based practice.  Pre and post intervention findings were shared with administrators and the care coordination staff.  This study was able to show that those with an A1c above 12 experienced the highest rate of disparity.  Systematically screening for SDH disparities was easily integrated into existing workflows and resulted in reduction of barriers at the primary care level.  Staff felt that the PRAPARE tool helped to shed light on non-adherent behaviors, allowing RNs to guide care in a way that was more patient centered.
	While WHCHC is not ready to expand PRAPARE screening to all clinical departments and the thousands of patients that they serve, they do see the value of SDH screening.  WHCHC recently partnered with Legal Aid for a medical-legal partnership.  The next phase will be to roll out PRAPARE screening as part of this collaborative.  Over time, as infrastructure allows, WHCHC is open to expanding the use of PRAPARE in the future.
Outcomes Evaluation
Aim one sought to assess organizational strengths and weakness for identifying and addressing disparities in SDH.  Review of WHCHC’s policies and procedures identified gaps in the way they screen for and address SDH disparities.  WHCHC was already gathering information on SDH consistent with payer driven Health Effectiveness Data and Information Set (HEDIS) & Uniform Data System (UDS) quality measures, but lacked the policies to systematically address most responses.  Introduction of the PRAPARE screening tool identified additional domains of disparity including housing, resources, social/emotional health, and safety.  Eighty-one of the 145 baseline SDH disparities would not have been identified through previous workflows.  
The Survey to Assess Confidence in the Ability to Recognize and Reduce SDH Disparities (Appendix D) showed that while most staff recognized the impact of SDH disparities on health outcomes, fewer felt confident in their ability to do something about it.  With the introduction of standard operating procedures within the Care Coordination department, WHCHC was able to significantly reduce the prevalence of SDH disparities in the study population.  Eighty-eight percent of the eliminated disparities would have likely gone unaddressed under previous workflows.  Incorporating SDH into policies and procedures empowers staff to take action and insures that patient needs are addressed (DeVoe et al., 2016).
	Aim two sought to compare the prevalence of SDH disparity with A1c control.  Systematically screening for SDH disparities proved to be an effective way to identify the psychosocial elements that affect health promoting behaviors. Analysis of participant responses showed that A1c control was directly proportionate to the rate of disparity.  Those with higher levels of A1c had higher rates of disparity.  Documentation of responses in the EHR allowed the case manager to extract data, identify which disparities were most common, and coordinate collaborative relationships in the community to meet patients’ needs. 
	Aim three sought to evaluate the screening tool.  Collecting PRAPARE responses as care plans were written made for a seamless addition to existing workflows.  Interventions to reduce disparity could be added as an intervention, insuring follow up from both the case manager and the patient navigator.  
Staffing constraints stalled the care coordination department’s ability to address SDH disparities initially.  The majority of patient follow up was done months after the initial screening was done.  There were difficulties engaging patients when so much time had passed and rapport had not been established with the new case manager.  Nurses began introducing the case manager at the time of visit when patients screened positive for disparity.  This significantly improved patient response time and coordination of care.  It also aided in the collaborative process as patients were able to see multiple members of their care team working together.  


Project Facilitators and Barriers
	This project was possible to due infrastructures already present within WHCHC and their willingness to enhance existing programs.  WHCHC’s integrated care model was an ideal setting for the collaborative processes needed to see this project through.  The care coordination department already had assessment and follow up procedures in place.  The addition of SDH screening was a smooth transition.  Upgrades to their EHR system simplified the process of inputting and extracting patient responses.
	Barriers to this project were primarily related to the short time frame of this study, difficulties with staff recruiting, and lack of resources in certain SDH domains.  Extension of the study would have allowed for more post-intervention A1c values. The case manager role was only in effect for half of the study.  A broader applicant pool would have decreased the amount of time the case manager position was vacant and allowed for more time to address disparities.  For some disparities, needs within the community far exceeds resources availability.  Community programs rely heavily on donations, grants and government funding.  Guidelines for programs can be strict, leaving people ineligible for the assistance they need.  The waiting list for financially assisted housing is years long, leaving many homeless for the unforeseeable future.  
Limitations
	As a federally qualified health center, WHCHC is committed to serving the impoverished and disadvantaged. This may skew the prevalence of SDH disparity within the study population.  The prevalence of disparity would likely be lower in practices serving patients of higher socioeconomic status.  WHCHC also had support staff to facilitate SDH interventions, leaving less responsibility on the provider.  Private practices may not have the infrastructure in place to address patient responses to SDH screening.
	The staff at WHCHC has been working to improve the health outcomes of patients with chronic disease for many years.  They have many supportive departments in addition to care coordination that may have influenced A1c reduction in the study population.  Care provided by the behavioral health, clinical pharmacy, and clinical support departments may have contributed to improved outcomes.
	Quantification of SDH prevalence focused primarily on modifiable factors.  This study did not address disparities related to race, ethnicity, gender, gender identity, sexual orientation, or geographical region.  These domains of disparity also warrant attention, but were not included as they were less likely to be resolved by case manager involvement.
Implications for Practice
	Complications related to poorly controlled diabetes is one of the leading causes of death in the United States. Improving diabetic outcomes is a national priority (Minal, 2016).  As clinicians, it is imperative that we acknowledge the milieu of circumstances that contribute to diabetic outcomes beyond the traditional conceptions of diet, exercise, and medication.  When people lack access to basic needs, it is difficult to focus on health promoting behaviors (Minal, 2016).  Maslow’s Hierarchy (Appendix A) depicts the building blocks necessary to promote healthy change behaviors and can be an effective tool in identifying barriers to care.
Systematically screening for disparity to insure patients have the appropriate foundations for self-care, is a good place to start.  Policies and procedures to promote SDH intervention are needed to insure consistent screening, coordination of care and follow up.   Evidence-based screening tools like PRAPARE can be quickly administered by any member of the care team and patient responses can be stored and tracked in the electronic health record to influence future shifts in policy.
While this project focused on type 2 diabetics with poor glucose control, findings could be applied to other populations as well.  Insuring equitable access to care is beneficial to all.  The National Association of Community Health Centers, Healthy People 2020 and the Centers for Medicare and Medicaid have all released statements recommending that patients be screened for SDH to appropriately guide care, reduce costs, and improve health outcomes.  As practitioners, it is imperative that we promote the translation of this evidence in to everyday practice.
Conclusion
This study showed that systematically screening for and addressing SDH disparities can be effectively incorporated into primary care practices. Within 6 weeks, the case manager, in conjunction with the care coordination department was able to facilitate a 24.13% reduction in disparity prevalence.  A1c was reduced in 56% of the population that was retested during course of this study.  Given a longer time frame, reduction rates in disparity and A1c may have been even higher.  WHCHC will continue to analyze its SDH data to guide future efforts as it strives the meet the community’s needs.	
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Appendix A
Theoretical Model: Abraham Maslow’s Hierarchy of Needs
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Appendix B
Conceptual Framework: Integrating Social Determinants of Health into Primary Care
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Appendix C
Concept Map: Screening for Disparities to Promote Diabetic ControlImproved Outcomes
Patient Empowerment
Resource Management
Train & Educate Health Team
Evaluate Workflow
Prioritize Interventions

Screen for Disparities




Appendix D
Survey to Assess Confidence in the Ability to Recognize and Reduce SDH Disparities.


	Survey Questions
	Not at All Confident
	Somewhat Confident
	Very Confident

	1. How confident are you in your understanding of how SDH disparities impact health outcomes?
	
	
	

	2. How confident are you in recognizing the SDH disparities that impact the population you serve?
	
	
	

	3. What is your confidence/comfort level discussing SDH with your patients?
	
	
	

	4. How confident are you in your ability to address SDH disparities?
	
	
	

	5. How confident are you in your organization’s ability to address SDH disparities? (i.e., other staff or departments)
	
	
	




Appendix E
PRAPARE: Protocol for Responding to and Assessing Patient Assets, Risks, and Experiences
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Appendix F
Internal Review Board Approval
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Non-English & 
English as a Second Language

Population	Korean	Tongan	Marshallese	1	1	14	



Number in Household

Population	1	2	3	4	5	6	7+	41	22	11	6	8	5	2	



Participants by Zip Code

Participants	96704- Captain Cook	96725- Holualoa	96726- Honaunau	96737- Ocean View	96738- Waikoloa	96739- Keauhou	96740 	&	 96745- Kailua Kona	96743- Waimea	96750- Kealakekua	96772- Naalehu	3	3	3	2	6	1	37	4	9	1	



Education Level

Population	Less than High School	High School	More than High School	Unknown	13	58	12	12	



Health Coverage

Population	Uninsured	Medicaid	Medicare	Private	21	37	10	27	



Resource Defecits

Population	Food	Utilities	Clothing	Child Care	Med/Health	Phone	Other	Unknown	9	1	2	2	21	2	4	10	



Transportation Deficits

Population	Medical Transport	Transport for Daily Needs	Unknown	No Defecit	7	7	10	74	



Meaningful Interactions per Week

Population	<	1x/week	1-2x/week	3-5x/week	>	5x/week	Unknown	3	2	34	45	11	



Reported Level of Stress

Participants	Not at all	A little bit	Somewhat	Quite a bit	Very much	Unknown	41	25	10	6	1	12	



Environmental Safety

Participants	Yes 	No	Unknown	75	7	13	



Intimate Partner Violence

Participants	Unknown	Yes	No	11	3	81	



A1c Control & SDH Disparity Prevelance

SDH Disparity	A1c 8-9.9	A1c 10-11.9	A1c 12-13.9	A1c 	>	14	57	35	25	30	Population	A1c 8-9.9	A1c 10-11.9	A1c 12-13.9	A1c 	>	14	44	22	13	16	



Population by Race

Population	Native American/Alaska Native	Asian	Unerported	White	More than one race	Native Hawaiian	Other Pacific Islander	2	5	5	6	9	26	30	
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English
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currently live with?
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temporary work work
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12. What is your main insurance?
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Other public Other Public Insurance
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Private Insurance|
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For more information about this tool, please visit our website at wwiw.nachc.org/PRAPARE or contact us at miester@nachc.org.
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13. During the past year, what was the total combined
income for you and the family members you live with? This
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any benefits.
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or can't sleep at night because their mind s troubled. How
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15. Has lack of transportation kept you from medical
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needed for daily living? Check all that apply.
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need

No
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Social and Emotional Health

16. How often do you see or talk to people that that you
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18. In the past year, have you spent more than 2 nightsin a
row in a jail, prison, detention center, or juvenile
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19. Are you a refugee?
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20. Do you feel physically and emotionally safe where you
currently live?
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