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ABSTRACT 

 

Connor Drake: An evaluation of primary care based social needs screening implementation 

among community health centers in North Carolina 

(Under the direction of Christopher Shea) 

  

 Structural social determinants of health (SDOH) and individual-level social needs drive 

health outcomes and widen health disparities. Successful efforts to reform health care delivery 

towards value and effective population health management requires health systems to assess and 

address social needs in routine outpatient clinical encounters. The Protocol for Responding to 

and Assessing Patients’ Assets, Risks, and Experiences (PRAPARE) was developed as a 

screening tool and corresponding clinical workflow to assess and respond to identified social 

needs that impact health. However, evidence on the cost of PRAPARE, the screening tool’s 

association with clinical risk, and patients’ perspectives on implementation is limited. In this 

dissertation, I examine these aspects of PRAPARE in federally-qualified health centers (FQHCs) 

across North Carolina. The first aim of this dissertation evaluates the relationship between 

PRAPARE responses and individuals’ cardiometabolic clinical risk. The second aim examines 

the direct clinic-level cost of implementing and sustaining a practice pattern change required for 

the PRAPARE screening and response protocol. The third aim assesses implementation barriers 

and facilitators of the PRAPARE social needs response protocol from the patient’s perspective. 

The findings are of interest to policy makers and payers interested in scaling this approach and 

provides practical implementation insights for health systems and practitioners interested in 
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assessing and addressing individual-level social needs to improve care quality and promote 

health equity. 

 

  



 

v 

 

 

 

 

 

This dissertation is dedicated to my parents, brother, and spouse for their love, support, and 

encouragement. 

 

 

 

  

  



 

vi  

 

 

 

 

 

ACKNOWLEDGEMENTS 

 

   I start by acknowledging my advisor, Dr. Chris Shea, for his mentorship and guidance 

throughout my doctoral training and dissertation. I would also like to thank the other members of 

my dissertation committee, Drs David Edelman, Justin Trogdon, Kristin Reiter, and Morris 

Weinberger for both their substantive contributions to this work and their valuable feedback on 

formulating the overarching research questions. This work would not have been possible without 

the engagement of community, clinical partners, and collaborators. I’d like to start by thanking 

Dr. Howard Eisenson and colleagues at the Lincoln Community Health Center for their 

innovative work developing care models that engage patients around both medical and non-

medical needs. Their commitment to embracing new approaches to care to better serve their 

patients was a source of inspiration for this work. My deepest gratitude goes to the Lincoln 

Community Health Center patients that agreed to participate in the qualitative study. Their 

willingness to provide input on how to improve how social needs screening is a valuable public 

service and their input was critical. Additionally, this work would not have been possible without 

grant support from the Blue Cross and Blue Shield Foundation of North Carolina. Second, I 

would like to thank my colleagues at the Duke University Health System’s Analytics Center for 

Excellence, Michael Chrestensen and Caitlin Fisher, and the Duke Center for Personalized 

Health Care, Heather Batchelder, Meagan Cannady, Cindy Mitchell, Alberto Vargas, and Tyler 

Lian. I am especially grateful to Dr. Ralph Snyderman for his mentorship and personal 

investment in my growth as a researcher and professional. I am also grateful to the North 



 

vii  

Carolina Community Health Center Association and the National Association of Community 

Health Centers for their support and encouragement to evaluate the implementation of social 

needs screening protocols among member organizations. I was extremely fortunate to work with 

talented collaborators throughout this dissertation.  

My family and friends have been ongoing sources of inspiration, support, and 

encouragement. I would like to specifically acknowledge my parents, Craig and Amelia, brother, 

Cliff, and my cohort in the Health Policy and Management Department. I am especially grateful 

to my wife, Marie, for her support, perspective, and patience throughout this process. 

 

 

  

  



 

viii  

 

 

 

 

 

PREFACE 

 

 While working on this dissertation research there were two global events that profoundly 

influenced my views on this work. First, the global pandemic, COVID-19 has laid bare the 

structural inadequacies of the social and economic policies and institutions to protect Americans 

from the virus itself and the corresponding economic fallout. It reinforces the need for structural 

changes to address SDOH and the downstream social needs that result from these social and 

economic structures that guide the distribution of resources. Second, I would like to 

acknowledge and express my gratitude to the Black Lives Matter movement. The aftermath of 

the public execution of George Floyd by Minneapolis police officers has been marked by a sense 

of outrage and solidarity. It has allowed for deep discussion and rapid political activism focused 

on the structural components of racism that are deeply intertwined with health and health equity. 

By listening and learning during this time of change and uncertainty, I’ve come to a new 

appreciation of how research must never lose sight of the ‘big picture’. I understood at the onset 

of this work in 2017 that my research is related to health disparities and the promotion of health 

equity, but the brutal murder of George Floyd and the political activism of Black Lives Matter 

has been an important reminder that this research is fundamentally related to efforts to reform 

and dismantle institutions that perpetuate structures of racism. We cannot be satisfied with just 

finding strategies to better adapt to institutional failures but, instead, we must focus on remaking 

these institutions to better reflect shared values and ideals related to equity. To do so, I’m 

convinced that efforts to promote health equity must occur on multiple levels of intervention. 
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While my dissertation focuses on the practical need to better respond to patients’ unmet social 

needs, social needs screening cannot only be a band-aid on structural failures that exacerbate 

disparities. Instead, I hope this work also calls attention to the need for political activism to 

reform the overarching social and economic policies driving inequities that have been 

highlighted by these recent events.  
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CHAPTER 1: INTRODUCTION 

 

1.1 Background 

Social determinants of health (SDOH) are the conditions in which a person lives, works, 

and grows that influence their health. The evidence on SDOH indicates that population and 

individual health outcomes are not only impacted by medical services, but also their ability to 

access nutritious food, live in a safe community, and have access to opportunities associated with 

economic stability and education.1 Estimates vary, but these non-medical social and economic 

forces shape population level health outcomes to a greater extent than health care services.2,3 

Income and education levels, for example, have a profound impact on health status and life 

expectancy. In the United States, inequities in resource distribution results in the wealthiest 1% 

living 10 to 15 years longer than the poorest 1%.4 SDOH operate at multiple levels including 

federal, state, and local policy surrounding education, housing, and entitlement programs, and 

cultural or social forces that inform the distribution of resources. When individuals experience 

material insecurity like housing instability or inability to afford nutritious food, it results in 

worse health outcomes.2,5-8 These basic, health-related material needs are referred to in many 

different ways including, social risk factors, health-related social needs, non-medical needs, and 

social needs. I refer to these downstream individual-level consequences of SDOH as social needs 

that, if resolved, can improve health.9  

This distinction in terminology to describe SDOH as opposed to social needs is relevant 

to this research and designing appropriate policy recommendations and interventions.10 

Addressing SDOH involves structural changes to underlying social and economic conditions 
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through policies that impact resource distribution. Whereas addressing social needs involves 

providing resources or services at an individual, patient level to ameliorate their negative impact 

on their health.10  Health systems and payers are increasingly recognizing that investing in 

targeted interventions to address social needs including food assistance programs, temporary 

housing programs, and subsidized transportation for low-income patients can be less costly than 

providing repeated, resource intensive medical interventions. However, it is important to 

recognize that while these interventions may significantly benefit patients that receive them, they 

do not address the SDOH or the economic or social structures that produce the root-cause 

conditions of resource deprivation.11 The relevance and urgency of reforms to address both 

structural SDOH and individual-level social needs is even greater during the current global 

pandemic. COVID-19 has revealed structural deficiencies that has led to widespread 

unemployment, food insecurity, and housing instability.12,13  

Given the existing climate and the potential to improve outcomes and control costs, 

health systems and payers are increasingly investing in novel approaches to respond to patients’ 

social needs that influence their health.14 Strategies to do so are often embedded within primary 

care as a prevention and population health management.15 These efforts are consistent with the 

ethos of organizing and delivering primary care according to the Chronic Care Model and the 

patient-centered medical home. A core component of the Chronic Care Model emphasizes 

linkages between the community organizations and health systems to meet patient needs outside 

of the narrow scope of medical services. This is done through cross-sector partnerships and 

establishing referrals to resources outside of the health system.16 Similarly, a key attribute of 

patient centered care is sensitivity to social needs17 and the psychosocial context of the patient’s 

experience of illness.18 Recent health care delivery reforms19, emerging models for health care 
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reimbursement,20-25 and recommendations from medical specialty organizations7,26 have 

accelerated efforts to better respond to patients’ social needs as components of high quality 

primary care. This has been complemented by a growing evidence base of interventions to 

address social needs that improve outcomes and reduced health care expenditures, including 

legal aid, housing assistance, financial assistance, and removing environmental toxins.27 For 

example, addressing food insecurity is particularly promising. Recent research suggests that 

receiving low-income food assistance or medically tailored meals is associated with reductions in 

health care expenditures,8 cardiovascular health improvements for pregnant women,28 and better 

health outcomes and behaviors for patients with diabetes.29  

 Traditionally, health care systems and social service organizations largely have operated 

within siloes, but this is changing as health systems recognize the potential for improving 

outcomes by better supporting patients across the social and health care continuum.30 The 

existing literature highlights innovative strategies for successfully identifying patients with 

unmet social needs and providing additional social services or resources. Several studies use a 

case study design to describe the design and clinical implementation of social needs screening 

and reponse.31-34 Other studies include social needs screening as part of a multifaceted 

intervention to address social needs for a special population of interest with an emphasis on 

families and children.35-37 There is also literature describing strategies for integrating social 

needs assessment data within the electronic health record (EHR).38-42  

Among the most prominent examples of social needs screening and response protocols is 

the Protocol for Responding to and Assessing Patients’ Assets, Risks, and Experiences 

(PRAPARE). PRAPARE was developed by the National Association of Community Health 

Centers (NACHC), the Association of Asian Pacific Community Health Organizations, the 
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Oregon Primary Care Association, and the institute for Alternative Futures as part of a national 

effort to help community health centers collect the data needed to better understand the upstream 

SDOH drivers of poor health outcomes and higher health-related costs.43 The PRAPARE 

assessment tool has a set of national core measures and additional optional measures that can 

customize the assessment to match community priorities. The assessment tool (Appendix A) has 

been translated into 26 languages and measures were developed and construct validity was 

established.44,45 The core measures evaluate patient social drivers along the following domains: 

race, ethnicity, education, employment, migrant/seasonal farm work, education, employment, 

insurance, veteran status, income, language, material security, housing status and stability, social 

integration and support, neighborhood, and stress. The optional measures include incarceration 

history, safety, refugee status, and domestic or interpersonal violence. PRAPARE aligns with 

existing national initiatives,46 ICD-10 clinical coding, and the Uniform Data System used by the 

Health Resources and Services Administration. PRAPARE has been implemented primarily 

within federally qualified health centers (FQHCs). FQHCs are a critical part the health care 

safety net in the United States and serve underserved communities regardless of insurance status 

and ability to pay. FQHCs have long attended to social needs given the vulnerable patient 

population they serve. 

While there is growing adoption of social needs screening in health systems,47 evidence is 

needed to support widespread adoption of standardized social needs screening protocols, like 

PRAPARE, into routine clinical encounters. Implementation science has an important role to 

play in identifying implementation determinants and corresponding strategies to facilitate 

uptake.48 My goal with this research is to lend the theoretical lens and tools of implementation 

science to address three existing gaps in the literature. First, there is little evidence on the 
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relationship between social needs assessment data and clinical risk.  Second, there is little 

understanding of the cost to health systems to adopt and deliver social needs screening and 

response protocols as standard of care, which is critical prior to for implementation in clinics.49 

Finally, while there is research describing clinician and provider perspectives on social needs 

screening,50,51 the only study on patients’ perspectives on social needs screening is from multi-

site study that used mixed-methods to evaluate patient acceptability.52 To my knowledge, there is 

no existing research that examines barriers and facilitators of social needs screening 

implementation using a theoretically sound implementation science framework. To contribute to 

this rapidly emerging evidence base, my dissertation addresses these gaps by evaluating the 

implementation of social needs screening and response protocols in FQHCs across the state of 

North Carolina.  

 

1.2 Research Aims 

This research seeks to inform implementation efforts to incorporate social needs 

screening and response protocol into routine outpatient care. To do so and address the 

aforementioned gaps in the literature, my research focuses on the following specific aims: 

 

Aim 1: Evaluate the relationship between PRAPARE assessment tool data with 

cardiometabolic clinical risk in FQHC patients. I explore the association of 

PRAPARE responses with cardiovascular risk using predictive analytics 

approaches. Clinical risk dependent variables include atherosclerotic 

cardiovascular disease (ASCVD) risk, an algorithm to calculate the 10-year risk 

of heart disease or stroke,53,54 blood pressure (systolic and diastolic), and Body 

Mass Index (BMI).  
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Aim 2: Determine the cost of implementing and sustaining a practice pattern 

change for integrating the PRAPARE social needs screening and response from 

the clinic level perspective. Using activity-based costing (a micro-costing 

method), I estimate the direct, clinic-level costs associated with the 

implementation of PRAPARE.  

 

Aim 3: Identify and analyze barriers and facilitators for the implementation of 

PRAPARE from the patient perspective. Using interview guides based on the 

Health Equity Implementation Framework (HEIF), we conducted 10 60-minute 

semi-structured interviews to better understand barriers and facilitators to 

implementation and patient centric delivery of PRAPARE. 

 

1.3 Significance 

The long-term goal of this work is to improve health equity and health by promoting the 

uptake of clinical approaches to screen and respond to unmet patient social needs in a patient 

centric and coordinated fashion. This research seeks to address important gaps in the literature 

relevant to implementation. The first aim is particularly relevant to state-level initiatives to 

screen all Medicaid patients for social needs.55,56 By understanding how the presence of social 

needs is associated with clinical risk, payers and health systems can better identify patients that 

are likely to benefit and realize cost savings from addressing modifiable social needs. Aims two 

and three both examine factors associated with clinic level implementation of PRAPARE with 

significant implications for policy level implementation determinants. My intention with both of 
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these aims is to identify best practices for implementing PRAPARE in a cost-efficient and 

patient-centered manner while simultaneously informing potential policy levers that could 

facilitate uptake of social needs screening protocols in diverse clinical settings. Understanding 

variation in direct clinic-level costs associated with PRAPARE (aim 2) could inform how these 

clinical approaches are designed and incentivized. Additionally, by understanding barriers and 

facilitators to implementation (aim three)  from the patients’ perspective, interventions to screen 

and respond can be designed to be patient centric and sensitive to patient preferences for 

engagement. Furthermore, to ensure that this dissertation is relevant to clinical practice and 

overarching translational efforts, the aims were developed in collaboration with stakeholders at 

the Lincoln Community Health Center, a Durham-based FQHC, the National Association of 

Community Health Centers, the North Carolina Community Health Center Association, and the 

Blue Cross and Blue Shield Foundation of North Carolina.  
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CHAPTER 2: USING SOCIAL NEEDS DATA TO PREDICT CARDIOMETABOLIC 

RISK IN A FEDERALLY QUALIFIED COMMUNITY HEALTH CENTER PATIENT 

POPULATION  

 

2.1 Introduction 

The evidence demonstrating that SDOH, such as food access, transportation, 

employment, discrimination, and housing are significant drivers of health outcomes and 

disparities is well established.1,3 To successfully reform health care delivery towards value, 

prevention, and effective population health management, there is a need to assess and respond to 

health-related social needs associated with the downstream consequences of the SDOH.2,19,57,58 

To this end, systems are increasingly collecting population level SDOH data and individual level 

information on social needs that impact health outcomes, including food insecurity, 

unemployment, housing status, and transportation barrers.14,15,33,59  

To address these social needs, PRAPARE was developed by NACHC and partnering 

organizations as a screening tool and corresponding clinical workflow to assess as well as to 

respond to patients’ social needs.43,60 However, the relationship between data from an established 

social needs’ screening tool and clinical risk factors is not well established. A recent systematic 

review of PRAPARE and similar social needs screening assessments found minimal quality 

evidence to evaluate predictive validity.61 This gap in the literature is relevant to the current 

emphasis on delivery reform emphasizing population health management and coordination of 

care across health and social care continuum.19,62 With a better understanding of how social 

needs screening assessment data predicts clinical risk, health systems and payers can identify 

complex patients, measure the impact of interventions, and manage patient panels to inform care 
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team composition and linkages to appropriate wrap around services.63 As health systems and 

payers increasingly invest in collecting this information,19,21,23 there is a need to evaluate the 

relationship between patients’ social needs and their medical complexity to design tailored 

interventions.  

This study examines the relationship between measures of cardiometabolic clinical risk 

and responses to the PRAPARE social needs screening tool among patients in a federally-

qualified community health center (FQHC). We utilized predictive analytics to determine the 

association between social needs assessment data and the likelihood of clinical risk. The goals of 

this study are to 1) better understand the medical complexity of a defined population and 2) 

evaluate the utility of PRAPARE and social needs assessments for risk prediction, stratification, 

and population health management by exploring the association of assessment responses with 

clinical risk. We hypothesized that predictive models using social needs data from PRAPARE 

would have moderate performance for predicting the presence of the indicators of 

cardiometabolic clinical risk: obesity, stage 2 hypertension, and borderline ASCVD risk.  

 

2.2 Methods 

2.2.1 Study Setting & Data Collection 

The study was conducted at a FQHC in a medium-sized city in the southeastern United 

States. In 2018, the partnering FQHC saw 33,961unique patients, 75% of whom had incomes at 

or below 200% of the federal poverty level; 55% of patients were uninsured and over 92% were 

members of racial or ethnic minorities. This study protocol was reviewed and approved by the 

Duke University Health System Institutional Review Board. 
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The FQHC began implementing PRAPARE in mid-2017 in its Pediatric, Adult Medicine, 

and Family Medicine clinics. The PRAPARE assessment tool was fully integrated within the 

FQHC’s EHR system. The PRAPARE social needs assessment is administered via patient 

interview, and referrals to community resources or social services are made based on identified 

needs. Additional detail on the FQHC’s clinical workflow, patient population, EHR integration, 

and implementation logistics are published elsewhere.64 We obtained the data used in this 

analysis through a retrospective query to abstract charts of patients that had received PRAPARE 

as part of their clinical encounter. 

 

2.2.2 Measures 

PRAPARE includes a set of national, well-validated core measures and additional 

optional measures to match community priorities.44,45 The core measures evaluate patient social 

drivers along the following domains: race, ethnicity, education, employment, migrant/seasonal 

farm work, education, employment, insurance, veteran status, income, language, material 

security, housing status and stability, social integration and support, neighborhood, and stress. 

The optional measures include incarceration history, safety, refugee status, and domestic or 

interpersonal violence (Appendix A). PRAPARE aligns with existing national initiatives,46 ICD-

10 clinical coding, and the Uniform Data System used by the Health Resources and Services 

Administration. All core and optional measures were included in this analysis as independent 

variables of interest except for neighborhood, refugee status (not consistently collected during 

the chart abstraction period), language (high missing data reasons and correlation with ethnicity), 

and income (for reasons related to data quality/missingness). Gender and age were included as 

covariates in the analysis.  
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We used three measures of cardiometabolic clinical risk: body mass index (BMI), 

systolic and diastolic blood pressure, and atherosclerotic cardiovascular disease (ASCVD) 10-

year risk. These outcomes were selected because of their relevance to commonly-used indicators 

of quality in primary care,65,66 data availability and integrity, and causal links to how social needs 

can effect clinical risk.67 All three clinical risk measures were dichotomized. Derived from 

weight and height, we defined clinical risk as being obese (BMI > 30); patients without a height 

or weight recorded in the EHR were dropped in the analytic sample (n = 2,153). Stage 2 

hypertension was defined as systolic value greater than 140 mm/Hg or a diastolic value greater 

than 90, consistent with diagnosis guidelines.68 All patients with recorded systolic and diastolic 

blood pressure values were included in the analysis (n = 2,174). Finally, ASCVD risk was 

defined as being above a threshold of 7.5%. The ASCVD risk score is an estimate of the 

likelihood of an ASCVD event over the following 10 years and was developed to identify 

patients that might benefit from primary prevention.69 The 7.5% threshold is a clinically relevant 

score that prompts additional clinical intervention using statin therapy.54,70 Because ASCVD is 

not a valid cardiovascular estimate for patients younger than 40 years, they were excluded, 

leading to an analytic sample of 1,468 patients for this outcome. For patients that did not have a 

cholesterol period recorded in their medical record, a healthy value was imputed.71 

 

2.2.3 Statistical Analysis 

We used two approaches to evaluate PRAPARE response’s relationship to clinical risk: a 

backward stepwise logistic regression and a logistic least absolute selection and shrinkage 

operation (lasso logit regression). The backwards stepwise logistic regression is a parametric 
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modeling approach wherein predictor variables are included in the model and removed 

individually if they were not statistically significant at a .05 level.72  

The lasso is a type of supervised machine learning that performs model selection by 

“shrinking” or penalizing variables, setting certain coefficients to zero, if they are not 

contributing explanatory power to the model.73 In doing so, the lasso is better at avoiding 

overfitting when compared to a regression without a penalization function. The lasso logit is best 

for maximizing prediction accuracy and interpretability on an outcome outside of the sample 

used in the analysis. The goal of this modeling technique is to assist with variable selection that 

minimizes prediction error, maximizes out of sample performance, and addresses issues with 

multicollinearity.74 We used three different types of lasso logistic regression models with 

different penalization or parameter shrinking functions. One was based on an adaptive lasso, one 

was minimized based on Bayesian information criteria (BIC) and one was based on minimizing 

the Akaike information criteria (AIC) which estimates the amount of information lost by using 

the model.75,76 Model fit was similar across all three lasso approaches but the penalization 

function that was informed by AIC consistently performed well and was selected based on 

performance and theory. Additional results comparing the different lasso approaches can be 

found in Appendix B.  

To evaluate model predictive performance, we compared the logistic regression and lasso 

logit using a concordance statistic (c) which can range from 0 to 1. A c-statistic of .5 indicates 

that the model performs as well as random chance at classifying outcomes and 1 indicates perfect 

prediction. The c-statistic is identical to the area under the receiver operating characteristic 

(ROC) curve. To test predictive performance, we used the full dataset for the logistic regression 

and randomly assigned 80% of observations into a training dataset for the lasso model and 20% 

of observations to a validation dataset. Our hypothesis was that PRAPARE model prediction 
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performance would be satisfactory across the three clinical risk areas evaluated when tested upon 

the validation dataset. We defined satisfactory performance as having a c-statistic > .65 which is 

used as the lower bound for moderate discrimination.77 All statistical analysis was conducted in 

Stata version 16.78  

 

2.3 Results 

At the time of the analysis, PRAPARE had been delivered to 2,192 patients, primarily 

those with complex medical needs and patients referred to behavioral health either as part of a 

primary care appointment or as a stand-alone appointment with behavioral health. The analytic 

samples used in the analyses ranged from 1,468 to 2,153 patients who had received PRAPARE 

as part of standard of care between May 2017 and February 2019 (Table 2.1). Across analytic 

samples, the median patient age was 50 or greater and the majority were female (59.%-61.8%). 

Almost half of patients were African American, and 24-35% were Hispanic. The lower 

proportion of Hispanic patients in the ASCVD model was due to a higher proportion being 

excluded because they were younger than 40 years. Approximately one third of patients lacked a 

high school education, and the majority were uninsured across all three analytic samples. 

Patients reported a range of social needs on the PRAPARE assessment, the most common of 

which were: unemployment, social isolation, financial barriers to health care and medicine, lack 

of stable housing, transportation barriers, food insecurity, and stress. Over half of patients were 

obese by BMI, and approximately a quarter had stage 2 hypertension  and were in the high-risk 

category for 10 year ASCVD cardiovascular risk.  

 The presence of social needs was generally greater among patients with, compared to 

without, each clinical risk indicator (Table 2.2). For example, food insecurity, lack of access to 
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care and medicine, inability to afford a phone plan, and unemployment were more prevalent in 

patients with high blood pressure and borderline ASCVD risk than patients without these clinical 

risk indicators. However, this trend was not consistent across all three clinical risk indicators of 

interest. Obese patients were more likely to have housing, had fewer transportation barriers, and 

lower stress when compared to non-obese patients.  

 

2.3.1 Lasso and logistic regression results 

Both models across all three clinical risk indicators used a combination of demographic 

and social need independent variables to maximize prediction accuracy. The number of variables 

included varied but the most commonly utilized (defined as inclusion in a minimum of three 

models) were age, gender, race, lack of housing, unemployment among job seekers, high stress, 

access to medicine or health care, and inability to afford phone service. The number of variables 

retained in each model ranged between 3 and 9 for the logistic regression models and between 5 

and 17 for the lasso logistic regression models (Table 2.3). The magnitude and direction of the 

odds ratios (OR) were consistent across models, with a few notable exceptions. Housing 

instability was associated with lower odds of being obese (OR= 0.73-0.88) but higher odds of 

being borderline ASCVD risk and having stage 2 hypertension in the lasso models (ASCVD OR 

= 1.19 ; stage 2 hypertension OR = 1.11). Being unemployed and lacking access to medicine or 

health care were associated with greater odds of having both borderline ASCVD risk in the lasso 

model (unemployed lasso OR = 1.25; access to medicine lasso OR = 1.25; access to medicine 

logistic OR = 1.83) and stage 2 hypertension in both lasso and logistic models (unemployed 

lasso OR = 1.37; unemployed logistic OR = 1.40; access to medicine lasso OR = 1.26; access to 

medicine logistic OR = 1.43) but not in the obesity predictive models. Food insecurity was 

associated with higher odds of being borderline ASCVD risk in both models (logistic OR = 2.05 
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; lasso OR = 1.51). Inability to afford phone service was associated with greater odds of 

borderline ASCVD in the lasso model (OR = 2.62) and with greater odds of stage 2 hypertension 

in both models (logistic OR = 2.00 ; lasso OR = 2.37).  

Across all three clinical risk indicators, the logistic regression and lasso logistic models 

performed similarly (see Appendix C for receiver operating characteristic (ROC) curves and 

additional information on performance). Prediction performance, as measured by the c-statistic, 

was poor for predicting obesity (logistic = 0.586; lasso = 0.587), moderate for stage 2 

hypertension (logistic = 0.703; lasso = 0.688), and high for borderline ASCVD (logistic = 0.954; 

lasso = 0.950). The high prediction performance for borderline ASCVD risk was expected as age 

and gender are used to calculate the score and were included as covariates alongside the 

PRAPARE variables. However, it is notable that performance was high even without the clinical 

parameters or health behaviors used to calculate ASCVD, including blood pressure, total and 

high density lipoprotein cholesterol, diabetes diagnosis, smoking status, and hypertension 

treatment. When a model was tested without PRAPARE variables using only age and gender, 

predictive performance was still high but statistically significantly worse than the models that 

included PRAPARE predictor variables (logit and lasso c-statistic = 0.89).  

 

2.4 Discussion 

Assessing and responding to social needs is a major priority for health care delivery 

systems seeking to deliver high-value care. There are a variety of efforts to better integrate these 

activities into routine clinical encounters and standard of care14,79 including EHR 

integration,38,40,41 innovative care models,57,80,81 and cross-sector collaboration.56,82 To our 

knowledge, this is the first study to evaluate the relationship between social needs assessment 
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responses with multiple measures of clinical risk. By doing so, the findings can inform the 

refinement of tools for measuring social needs and provide insights into how predictive analytics 

can be applied to information on patient social needs. Our intention with this work is to highlight 

practical analytical tools for leveraging social risk information from PRAPARE, and screening 

tools like it,19,83,84 to inform activities associated with value based care including population 

health management, panel management,63 and integrated intervention design and 

implementation.27,37,58,85  

We evaluated the relationship between data from PRAPARE screening assessment to 

three measures of cardiometabolic risk using predictive analytic approaches including supervised 

machine learning. We found that social needs were more prevalent in patients with stage 2 

hypertension and borderline ASCVD risk. Interestingly, obese patients had fewer social needs 

than those who were not obese. The stepwise logistic regression decreased the dimensionality of 

the data by using fewer (3-9) variables in the final predictive model than the lasso (5 to 17 

variables). This was unexpected since the penalization parameter used by lasso typically results 

in models with fewer predictors. We also found that across all three clinical risk indicators, both 

analytic approaches utilized social needs data to improve prediction accuracy. However, 

homelessness, inability to afford phone service, unemployment, and access to medicine and 

health care were the only social needs that were selected for prediction in more than one clinical 

risk category. These social needs may be proxies for additional, interrelated non-medical drivers 

of health. We hypothesized that the predictive analytic approaches would perform well (c-

statistic > .65) at predicting the presence of cardiometabolic risk indicators. We found support 

for this hypothesis in predicting borderline ASCVD risk and stage 2 hypertension, but not for 

predicting obesity.  
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The stepwise logistic and machine learning lasso regression models has similar utility for 

predicting clinical risk. This finding is consistent with prior studies assessing the performance of 

predictive models.86,87  A potential explanation is that logistic regression models tend to perform 

better in smaller datasets, like ours, while more advanced machine learning techniques like the 

lasso regression or random forest models perform better in larger datasets.77,88 The number and 

functional form of predictor variables also can influence results with similar research 

demonstrating better prediction performance for machine learning approaches when more 

variables and continuous variables are used.89,90 This underscores the importance of 

considerations regarding sample size, data transformation, variable functional form, and data 

missingness when using and selecting a predictive analytical approach.  

This study is not without limitations. The predictive analytical approaches used in this 

analysis reduced the dimensionality of the data by selecting only the strongest predictors for 

model inclusion. Thus, any interpretation surrounding causation and effect size is discouraged 

without additional investigation. Furthermore, since the PRAPARE was administered only to a 

subset of complex patients, there was less variation in social need levels to base predictive 

analytics. The smaller sample size of primarily medically complex patients from one FQHC used 

in this analysis may have limited prediction performance and generalizability to other 

populations.  

Despite these limitations, this study provides important insights into how social needs 

data can be used in outpatient settings. First, it has the potential to proactively identify patients 

that could benefit from an intervention to address their social needs. As payors, including state 

Medicaid programs,55,91 collect social needs data for new enrollees, it is important that they be 

able to identify patients at risk for worsening medical complexity based on social need 

assessment data. Our findings suggest that this may depend on how medical complexity is 
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defined. The differences in social needs prevalence and prediction performance across the 

cardiometabolic risk indicators examined in this study suggests that social needs may vary by 

disease pathway. Future research should evaluate social needs prevalence and association with 

additional clinical risk indicators to better understand the variation in the relationship between 

social needs and different measures of clinical risk. Ideally, this would include linking multiple 

data sources to comprehensively describe patient behaviors and environment in addition to 

information on social needs. Second, understanding the relationship between clinical risk and 

social needs may have important ramifications for reimbursement. It could inform how payers 

adjust risk and may inform the business case for health systems implement interventions to 

address social needs.19-21,23 Understanding the relationship between social needs and clinical risk 

is a first step to efficiently focusing resources to narrow disparities in health outcomes resulting 

from social and economic inequities. Future research should build off of this work by evaluating 

the relationship between social needs assessment data with the likelihood of requiring costly 

types of heath care utilization including inpatient and emergency department visits. Finally, as 

social need screening becomes wider spread, there is a need to understand how this data can be 

used to improve health equity. A critical step will be to design quality measures that complement 

care guidelines to focus support on medically complex patients with unmet social needs.24  
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Table 2.1. Description of analytic samples 
 Obese  

(N = 2,153) 

High BP, Stage 2  

(N = 2,174) 

ASCVD, Borderline 

 (N = 1,468) 

Demographics    

Age, yr, median (Q1 – Q3) 50 (40 – 60) 50 (40 – 60) 56 (48 – 62) 

Female, % (n) 61.8 (1,330) 61.7 (1,342) 59.5 (874) 

Race, % (n)    

Black/African American 49.4 (1,063) 49.3 (1,071) 59.4 (872) 

White/Caucasian 13.9 (300) 14.0 (305) 15.1 (222) 

Other 26.9 (578) 26.8 (583) 25.5 (374) 

Not reported/declined 9.9 (212) 9.9 (215) 0.0 (0) 

Hispanic/Latino, % (n) 35.3 (759) 35.2 (765) 24.4 (358) 

Preferred language, % (n)    

English 67.9 (1,262) 67.9 (1,275) 76.7 (998) 

Spanish 29.5 (548) 29.4 (552) 20.4 (265) 

Members per household, % (n)    

Lives alone 28.0 (545) 27.9 (548) 34.1 (455) 

Two 22.8 (444) 22.8 (448) 24.3 (325) 

Three to four 30.9 (601) 30.9 (606) 27.5 (368) 

More than five 18.3 (356) 18.4 (362) 14.1 (188) 

Migrant or seasonal work, % (n) 0.8 (16) 0.8 (16) 0.6 (8) 

Military discharge, % (n) 1.6 (32) 1.6 (32) 2.2 (30) 

Refugee status, % (n) 0.6 (12) 0.6 (12) 0.3 (4) 

Recent incarceration, % (n) 1.6 (33) 1.6 (33) 1.5 (21) 

    

Social Needs    

No housing, % (n) 19.2 (385) 19.4 (392) 19.9 (273) 

Worried about losing housing, % (n) 14.4 (288) 14.4 (290) 14.2 (195) 

Lacks high school education, % (n) 34.5 (690) 34.8 (702) 32.8 (450) 

Work situation, % (n)    

Full-time 25.0 (499) 24.9 (502) 20.5 (280) 

Part-time 19.6 (391) 19.5 (393) 17.0 (233) 

Unemployed, seeking work 26.7 (533) 26.7 (538) 29.4 (403) 

Unemployed, not seeking 

work 

28.7 (573) 28.9 (582) 33.1 (453) 

Main insurance, % (n)    

Uninsured 58.5 (1,168) 58.6 (1,182) 50.2 (687) 

Medicare 14.5 (289) 14.4 (290) 19.1 (262) 

Medicaid 13.8 (276) 13.8 (278) 15.4 (211) 

Other public 11.3 (225) 11.3 (227) 13.0 (178) 

Private 2.0 (40) 2.0 (40) 2.3 (31) 

Lacks transportation, % (n) 17.5 (346) 17.5 (349) 17.4 (236) 

Low social interaction, % (n) 36.8 (731) 36.9 (740) 37.0 (504) 

High stress, % (n) 14.1 (280) 14.2 (286) 14.3 (195) 

Feels unsafe at residence, % (n) 7.7 (153) 7.7 (156) 8.6 (117) 

Afraid of partner, % (n) 3.6 (71) 3.7 (74) 2.6 (35) 

Other self-reported need, % (n)    

Food 16.2 (329) 16.2 (334) 17.8 (248) 

Access to medicine or 

health care 

19.0 (386) 19.3 (396) 20.2 (282) 

Utilities 7.3 (148) 7.3 (150) 7.6 (106) 

Clothing 4.4 (89) 4.4 (91) 4.5 (63) 

Child care 1.5 (30) 1.5 (30) 0.6 (8) 
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Phone 2.6 (53) 2.6 (53) 2.8 (39) 

Other 6.9 (141) 7.0 (143) 6.9 (96) 

    

Clinical Measures    

Systolic BP, mmHg, median (Q1 – 

Q3) 

127.7 (118.0 – 

139.6) 

127.7 (117.9 – 

139.6) 

130.9 (121.5 – 

142.7) 

Diastolic BP, mmHg, median (Q1 – 

Q3) 

77.2 (71.8 – 83.5) 77.2 (71.8 – 83.5) 78.4 (73.1 – 84.7) 

Elevated BP, % (n) 17.2 (370) 17.2 (373) 17.6 (258) 

High BP, stage-1, % (n) 37.1 (799) 37.3 (810) 42.2 (620) 

High BP, stage-2, % (n) 26.2 (564) 26.2 (570) 32.1 (471) 

BMI, median (Q1 – Q3) 30.7 (26.7 – 36.1) 30.7 (26.7 – 36.1) 31.1 (27.2 – 36.7) 

Overweight, % (n) 28.5 (613) 28.5 (613) 28.0 (411) 

Obese, % (n) 54.5 (1,173) 54.5 (1,173) 56.7 (829) 

Total cholesterol, mg/dl, median (Q1 

– Q3) 

180.8 (152 – 208) 180.5 (152 – 208) 179 (150 – 207) 

With imputation 200 (176 – 200) 200 (176 – 200) 200 (170 – 200) 

HDL, mg/dl, median (Q1 – Q3) 44 (37 – 53) 44 (37 -53) 44 (37 – 54) 

LDL, mg/dl, median (Q1 – Q3) 102 (79 – 127) 102 (79 – 127) 102 (78 – 126) 

ASCVD, %, median (Q1 – Q3) 10.8 (4.7 – 19.9) 10.8 (4.7 – 19.9) 10.8 (4.7 – 19.9) 

Low risk, % (n) 26.4 (386) 26.4 (387) 26.4 (387) 

Borderline, % (n) 10.9 (159) 11.0 (161) 11.0 (161) 

Intermediate risk, % (n) 38.1 (556) 37.9 (557) 37.9 (557) 

High risk, % (n) 24.6 (360) 24.7 (363) 24.7 (363) 

    

Medical History    

Diabetes, % (n) 32.2 (694) 32.2 (699) 37.9 (557) 

Hypertension, % (n) 53.0 (1,141) 52.8 (1,147) 67.2 (987) 

Tobacco Use, % (n) 23.3 (502) 23.3 (506) 27.7 (407) 

Tobacco Abuse, % (n) 17.1 (369) 17.1 (372) 20.5 (301) 
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Table 2.2. Description of differences between patients across clinical risk indicators  
 Obese High BP, Stage 2 ASCVD, Borderline 

 
- + 

P-

value 
- + 

P-

value 
- + 

P-

value 

Demographics          

Age, yr, mean 49.2 50.2 0.102 47.9 54.8 0.000*

** 

47.4 58.7 0.000*

** 

Female, % (n) 53.3 

(523) 

68.8 

(807) 

0.000*

** 

63.9 

(1025) 

55.6 

(317) 

0.000*

** 

79.1 

(306) 

52.5 

(568) 

0.000*

** 

Race, % (n)          

Black/African 

American 

45.5 

(446) 

52.6 

(617) 

0.001*

** 

43.1 

(692) 

66.5 

(379) 

0.000*

** 

26.1 

(101) 

71.3 

(771) 

0.000*

** 

White/Caucasia

n 

15.8 

(155) 

12.4 

(145) 

0.021* 14.9 

(239) 

11.6 

(66) 

0.0499

* 

18.1 

(70) 

14.1 

(152) 

0.058 

Other 28.5 

(279) 

25.5 

(299) 

0.120 30.5 

(489) 

16.5 

(94) 

0.000*

** 

55.8 

(216) 

14.6 

(158) 

0.000*

** 

Not reported 

/declined 

10.2 

(100) 

9.6 

(112) 

0.611 11.5 

(184) 

5.4 

(31) 

0.000*

** 

- - - 

Hispanic/Latino, % (n) 36.4 

(356) 

34.4 

(403) 

0.330 40.7 

(652) 

19.9 

(113) 

0.000*

** 

56.8 

(220) 

12.8 

(138) 

0.000*

** 

Members per household, 

% (n) 

         

Lives alone 30.1 

(269) 

26.2 

(276) 

0.059 25.8 

(373) 

33.7 

(175) 

0.001*

** 

16.3 

(58) 

40.5 

(397) 

0.000*

** 

Two 22.0 

(197) 

23.5 

(247) 

0.450 21.3 

(308) 

27.0 

(140) 

0.008*

* 

18.3 

(65) 

26.5 

(260) 

0.002*

** 

Three to four 30.8 

(275) 

31.0 

(326) 

0.914 32.6 

(471) 

26.0 

(135) 

0.005*

* 

40.3 

(143) 

22.9 

(225) 

0.000*

** 

More than five 17.1 

(153) 

19.3 

(203) 

0.215 20.3 

(293) 

13.3 

(69) 

0.000*

** 

25.1 

(89) 

10.1 

(99) 

0.000*

** 

Migrant or seasonal 

work, % (n) 

0.9  

(8) 

0.7  

(8) 

0.753 0.7 

(11) 

0.9  

(5) 

0.647 0.8 

 (3) 

0.5 

 (5) 

0.479 

Military discharge, % (n) 1.8 

(17) 

1.4 

(15) 

0.405 1.7 

(25) 

1.3 

 (7) 

0.576 0.3 

 (1) 

2.9 

(29) 

0.004*

** 

Social Needs          

No housing, % (n) 22.3 

(206) 

16.6 

(179) 

0.001*

** 

18.7 

(279) 

21.4 

(113) 

0.167 15.3 

(56) 

21.6 

(217) 

0.009*

* 

Worried about losing 

housing, % (n) 

14.7 

(135) 

14.1 

(153) 

0.721 14.4 

(216) 

14.1 

(74) 

0.859 20.2 

(74) 

12.1 

(121) 

0.000*

** 

Lacks high school 

education, % (n) 

35.3 

(324) 

33.8 

(366) 

0.502 35.8 

(533) 

31.8 

(169) 

0.099 41.8 

(154) 

29.5 

(296) 

0.000*

** 

Work situation, % (n)          

Full-time 25.0 

(229) 

25.1 

(270) 

0.959 27.4 

(407) 

18.0 

(95) 

0.000*

** 

34.3 

(124) 

15.5 

(156) 

0.000*

** 

Part-time 20.9 

(192) 

18.5 

(199) 

0.168 21.3 

(316) 

14.6 

(77) 

0.001*

** 

26.8 

(97) 

13.5 

(136) 

0.000*

** 

Unemployed, 

seeking work 

25.8 

(237) 

27.5 

(296) 

0.409 24.3 

(361) 

33.5 

(177) 

0.000*

** 

23.2 

(84) 

31.7 

(319) 

0.002*

** 

Unemployed, 

not seeking 

work 

28.3 

(260) 

29.0 

(313) 

0.726 27.1 

(403) 

33.9 

(179) 

0.003*

** 

15.8 

(57) 

39.3 

(396) 

0.000*

** 

Uninsured, % (n) 60.5 

(557) 

56.7 

(611) 

0.081 59.7 

(889) 

55.4 

(293) 

0.081 68.3 

(248) 

43.6 

(439) 

0.000*

** 
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Lacks transportation, % 

(n) 

19.7 

(179) 

15.7 

(167) 

0.022* 17.3 

(254) 

18.2 

(95) 

0.656 17.7 

(64) 

17.4 

(172) 

0.890 

Low social interaction, % 

(n) 

37.3 

(341) 

36.4 

(390) 

0.658 36.3 

(535) 

38.6 

(205) 

0.339 34.4 

(125) 

37.9 

(379) 

0.237 

High stress, % (n) 16.3 

(149) 

12.2 

(131) 

0.009*

* 

13.8 

(204) 

15.4 

(82) 

0.354 17.8 

(65) 

13.0 

(130) 

0.024* 

Feels unsafe at residence, 

% (n) 

8.1 

(74) 

7.3 

(79) 

0.548 7.8 

(116) 

7.6 

(40) 

0.862 10.1 

(37) 

8.0 

(80) 

0.210 

Afraid of partner, % (n) 3.4 

(31) 

3.7 

(40) 

0.675 4.1 

(60) 

2.6 

(14) 

0.138 3.6 

(13) 

2.2 

(22) 

0.149 

Other self-reported need, 

% (n) 

         

Food 15.9 

(148) 

16.4 

(181) 

0.738 14.9 

(226) 

20.0 

(108) 

0.006*

* 

10.6 

(39) 

20.4 

(209) 

0.000*

** 

Access to 

medicine or 

health care 

20.2 

(188) 

18.0 

(198) 

0.207 17.1 

(259) 

25.4 

(137) 

0.000*

** 

16.3 

(60) 

21.6 

(22) 

0.027* 

Utilities 7.4 

(69) 

0.7.2 

(79) 

0.840 6.7 

(102) 

8.9 

(48) 

0.097 6.5 

(25) 

8.0 

(82) 

0.355 

Clothing 5.3 

(49) 

3.6 

(40) 

0.074 4.0 

(61) 

5.6 

(30) 

0.136 3.0 

(11) 

5.1 

(52) 

0.098 

Child care 1.4 

(13) 

1.5 

(17) 

0.783 1.5 

(23) 

1.3  

(7) 

0.714 0.3 

 (1) 

0.7 

 (7) 

0.370 

Phone 2.7 

(25) 

2.5 

(28) 

0.842 1.8 

(27) 

4.8 

(26) 

0.000*

** 

1.1 

 (4) 

3.4 

(35) 

0.020* 

Other 7.5 

(70) 

6.4 

(71) 

0.345 7.3 

(111) 

5.9 

(32) 

0.275 6.8 

(25) 

6.9 

(71) 

0.925 

* = significant at 0.95, ** = significant at 0.99, *** = significant at 0.995 
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Table 2.3. Model comparison of selected variables for inclusion 
 Obese High BP, Stage 2 ASCVD, Borderline 

 Logistic LASSO Logistic LASSO Logistic LASSO 

Age  X X X X X 

Female X X X X X X 

Race (base = 

Black/African American) 

      

White/Caucasian   X X X X 

Other   X X X X 

Not 

reported/declined 

  X X   

Hispanic/Latino    X  X 

Members per household 

(base = lives alone) 

      

Two    X   

Three to four       

More than five       

Migrant or seasonal work     X   

Military discharge     X  X 

No housing  X X  X  X 

Worried about losing 

housing  

      

Lacks high school 

education  

      

Work situation (base = 

Full-time)  

      

Part-time       

Unemployed, 

seeking work 

  X X  X 

Unemployed, not 

seeking work 

     X 

Uninsured   X X   

Lacks transportation   X     

Low social interaction     X  X 

High stress  X X    X 

Feels unsafe at residence       X 

Afraid of partner        

Other self-reported need        

Food     X X 

Access to 

medicine or health 

care 

  X X X X 

Utilities       

Clothing       

Child care      X 

Phone   X X  X 

Other      X 

Number of Variables 3 5 9 15 6 17 
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Table 2.4. Model comparisons across clinical risk indicators 
 Obese High BP, Stage 2 ASCVD, Borderline 

 Logistic LASSO Logistic LASSO Logistic LASSO 

Age 
 1.00 

1.04 

(1.03 – 1.05) 
1.03 

1.28 

(1.23 – 1.32) 
1.24 

Female 2.00 

(1.65 – 2.43) 
1.85 

0.79 

(0.63 – 0.98) 
0.78 

0.11 

(0.07 – 0.17) 
0.13 

Race (base = 

Black/African American) 
      

White/ Caucasian 
  

0.57 

(0.40 – 0.82) 
0.70 

0.13 

(0.08 – 0.23) 
0.23 

Other 
  

0.40 

(0.30 – 0.55) 
0.60 

0.08 

(0.05 – 0.13) 
0.21 

Not reported/declined 
  

0.35 

(0.22 – 0.55) 
0.63   

Hispanic/Latino    0.83  0.61 

Members per household 

(base = lives alone) 
      

      Two    1.02   

Migrant or seasonal work    0.44   

Military discharge    1.31  1.54 

No housing  0.73 

(0.57 – 0.92) 
0.88  1.11  1.19 

Work situation (base = 

Full-time)  
      

Unemployed, seeking 

work 
  

1.40 

(1.10 – 1.79) 
1.37  1.25 

Unemployed, not 

seeking work 
     1.59 

Uninsured 
  

1.49 

(1.14 – 1.95) 
1.27   

Lacks transportation   0.88     

Low social interaction     1.09  1.22 

High stress  0.63 

(0.47 – 0.84) 
0.79    0.63 

Feels unsafe at residence       0.85 

Other self-reported need        

Food 
    

2.05 

(1.12 – 3.73) 
1.51 

Access to medicine or 

health care 
  

1.43 

(1.09 – 1.89) 
1.26 

1.83 

(1.10 – 3.04) 
1.25 

Child care      3.89 

Phone 
  

2.00 

(1.08 – 3.70) 
2.37  2.62 

Other      1.06 

Constant 0.86 

(0.74 – 1.02) 
0.77 

0.06 

(0.03 – 0.11) 
0.06 

0.00 

(0.00 – 0.00) 
0.00 

C-statistic 0.586 

(0.531 – 

0.641) 

0.587 

(0.530 – 

0.645) 

0.703 

(0.647 – 

0.759) 

0.688 

(0.632 – 

0.744) 

0.954 

(0.932 – 

0.976) 

0.950 

(0.927 – 

0.973) 
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CHAPTER 3: THE DIRECT CLINIC LEVEL COST TO ASSESS AND 

ADDRESS SOCIAL NEEDS IN DIVERSE COMMUNITY HEALTH 

CENTER PRIMARY CARE CLINICAL SETTINGS  

3.1 Introduction  

  SDOH, defined as the conditions in which people are born, live, learn, work, play, 

worship, and age, include educational attainment, discrimination, housing, transportation, food 

security, employment status, and social support. They affect a wide range of health indicators, as 

well as quality of life and clinical risk for disease.1-3 Significant and increasing evidence suggests 

that addressing the downstream consequences of SDOH, including individual-level social needs, 

such as housing instability, social isolation, or food insecurity can improve health27,92,93 and 

reduce health care expenditures.8,94,95 Successful efforts to reform health care delivery to increase 

value and promote prevention will require health systems to assess and address social needs in 

routine outpatient clinical encounters. Recent federal and state efforts have focused on collecting 

social needs data useful in addressing upstream drivers of health status and health care utilization 

as well as mitigating health disparities.21,55,91,96 To improve patient outcomes, providers and 

health care systems must be able to use these data. For example, clinics may acquire information 

on patients’ social needs through screening and EHR documentation and use that information to 

form cross-sector relationships with community based organizations (CBOs) to better respond to 

patient social and economic needs.  

Community health centers, particularly FQHCs, serve a predominantly low-income 

patient population and have long worked to be responsive to their patients’ social context and 

non-medical needs; only recently have they implemented systematic approaches for collecting 
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SDOH data and addressing social needs.14 PRAPARE was developed by the NACHC, the 

Association of Asian Pacific Community Health Organizations, the Oregon Primary Care 

Association, and the Institute for Alternative Futures as part of a national effort to help 

community health centers collect the data needed to better understand the upstream SDOH 

drivers of poor health outcomes and higher health-related costs.43 PRAPARE is a standardized 

patient SDOH risk assessment tool, as well as a process for addressing identified risks at the 

individual and population levels.97  

 Despite growing interest in using PRAPARE and other standardized approaches, the cost 

of screening and responding to patients’ social needs for a clinic remains poorly understood. 

Information on cost is a critical consideration for implementation into routine clinical 

encounters. Our objective was to estimate the direct costs of implementing and maintaining 

PRAPARE in primary care clinics across four community health centers.  

 

3.2 Methods 

3.2.1 Practice Selection 

 

We used purposive sampling to recruit FQHCs which had engaged in screening and 

responding to identified social needs for at least two years prior to June 2019. We invited four 

FQHCs recommended by the North Carolina Community Health Center Association based on 

their size and geographic location to participate. For each FQHC, we obtained information on 

patient volume, total number of full-time equivalent employees (FTEs), geographic location, 

staffing, and payer mix from publicly available resources, including the FQHC website and the 

2018 Health Resources & Services Administration’s Uniform Data System (most recent 
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reporting period). The study protocol was reviewed and approved by the Institutional Review 

Board of the University of North Carolina at Chapel Hill. 

 

3.2.2 Data Collection 

 

Using a multi-case design, we conducted semi-structured telephone interviews between 

July 2019 and January 2020 to: (1) identify novel clinical activities and implementation 

processes to build organizational capacity (e.g. designing workflows, EHR documentation 

protocol and workforce development) and (2) estimate costs using activity-based costing. 

Specifically, we spoke with clinical champions, administrators, and front-line staff involved in 

developing and delivering PRAPARE at each FQHC to determine how their clinics had 

implemented PRAPARE, including a comprehensive description of relevant activities, 

organizational capacity and context, roles, and responsibilities. We also asked about PRAPARE 

implementation and delivery, barriers and facilitators, and practice patterns across multiple 

members of the care team. We used an iterative process to clarify and validate responses; each 

interview took between two and four hours.  

 To estimate costs, we identified specific activities, inputs, and workflows associated with 

PRAPARE’s implementation and maintenance (Table 3.1). The implementation phase was 

comprised primarily of one-time, organizational capacity-building activities, (e.g., planning and 

decision-making time, workforce development, EHR integration, CBO resource directory 

development). Maintenance-related activities included ongoing (primarily clinical) activities 

associated with delivering PRAPARE to patients (e.g., SDOH screening and CBO referrals, EHR 

documentation, reporting, and case management activities associated with addressing social 

needs as a part of care planning).  
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3.2.3 Activity Based Cost Estimation  

 

Using data from our interviews, we developed a practice-level costing tool in Microsoft 

EXCEL® based on instruments used in similar primary care-based studies.98,99 We used activity-

based costing, a micro-costing technique, to evaluate direct clinic-level costs. Activity-based 

costing is ideal for retrospectively assessing clinic-level costs of primary care transformation for 

a single practice or a small group of practices.98 We organized activities into two categories. 

Personnel costs included the time required for activities, including but not limited to, screening 

for social needs, referring patients to appropriate community resources or social services, and 

providing ongoing case management. Additional details on the clinical workflows, EHR 

integration, and implementation logistics are published elsewhere.64 Wages were estimated using 

the median national labor pay rates in the 2018 US Bureau of Labor Statistics, with a fringe 

benefit rate of 28%. Non-personnel costs included office supplies, technology, and software 

required for PRAPARE planning, measurement, or analysis functions. For non-personnel costs, 

we collected information on direct expenditures for activities (e.g., consulting and EHR 

flowsheet templates) and any allocation of existing resources devoted to PRAPARE (e.g., 

training and workforce development). In addition, we used FQHC staff and clinician responses 

to determine whether activities were fixed or variable). The estimates of the volume of patients 

screened and the proportion of patients who screened positive for social needs were based on 

administrative records, EHR-generated reports (when available), and/ or stakeholder estimates. 

Key informants provided estimates of the proportion of patients offered ongoing case 

management.  
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3.3 Results 

The four participating FQHC ranged in size, geographic location, and payer mix (Table 

3.2). Each had an EHR system and either designed a flowsheet for the PRAPARE assessment 

tool or used an existing template offered by the EHR vendor. The number of total clinical FTEs 

ranged from 10.1 to 83, but only half of the FQHCs had dedicated clinical informatics personnel. 

All except FQHC D selectively screened patients who were suspected to be at higher social risk 

or who had greater medical complexity.  

 

3.3.1 Implementation Costs 

We found significant variation among estimates of the direct costs from the four FQHCs, 

with the largest cost driver being personnel (Table 3.3). Implementation costs, which were 

largely associated with capacity building, ranged from $6,635 to $41,486. One contributor to 

cost variation was the level of EHR flowsheet design and customization. PRAPARE developers 

encourage health systems to customize the screening assessment tool with a combination of core 

and optional measures based on their patient population. Individual FQHCs either created 

custom EHR flowsheets or, when available from the EHR vendor, imported an existing template. 

Training and workforce development cost estimation was limited to skill-building directly 

associated with PRAPARE activities, which included training to screen for social needs in 

clinical settings and local context specific strategies and resources for responding to social needs. 

 

3.3.2 Maintenance Costs 

 

We found large variation in estimated maintenance costs attributable to variation in 

patient volume (Table 3.3). PRAPARE screening and referral inputs varied based on the 
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proportion of patients with identified social needs and the intensity (time) of the response. 

Overall, sites were limited in the amount of ongoing case management that they could provide to 

patients to resolve CBO referrals. Cost estimates were higher for clinics with a greater proportion 

of patients screening positive for social needs and/or offered ongoing case management. Process 

and workflow design contributed to the proportion of patients identified with a social need as 

well as the intensity of the screening and response. For example, FQHC B included additional 

items in their social needs screening instrument which may account for the high rate (81%) of 

patients identified as having a social need. FQHC D utilized a patient self-screening process 

which resulted in lower costs associated with screening and response activities. On a per patient 

basis, annual direct costs for PRAPARE ranged widely from $9.27 to $45.63. 

 

3.4 Discussion 

Many primary care practices are adopting protocols to screen for and to address patients’ 

social needs. However, the cost of doing so within a practice is not known. We sought to 

estimate the clinic-level costs associated with implementing and maintaining such a protocol, 

PRAPARE, in four FQHCs. The drivers of variation on which we focused were the volume of 

patients screened, proportion of screened patients with an identified social need, and intensity of 

the intervention required to respond to identified social needs. The heterogeneity we found in the 

proportions of patients who screened positive for a social need (10% to 81%) is consistent with 

findings from other studies27 and is likely due to varying levels of social risk and contextual 

factors. For example, a customized social needs screening tool that includes optional domains 

based on risks or social adversity commonly experienced by the patients served may result in 

identifying more social needs.  
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 Our findings suggest that there may be cost-effective EHR integration practices that 

could lower clinic implementation expenditures. Interviews with key stakeholders revealed a 

spectrum of EHR integration planning activities. On the less resource-intensive end, the smallest 

FQHCs (B & D) leveraged an existing social needs flowsheet template from their EHR vendors 

with little customization. The largest FQHC (C) involved multiple levels of leadership and 

clinical personnel input to customize the EHR flowsheet to match priorities for data reporting 

and an iterative testing process before widespread use across all providers. These findings 

complement existing literature that describes a number of considerations and tradeoffs related to 

designing and implementing processes for EHR documentation of social needs assessments.38  

Our cost estimates may inform the design of SDOH screening and response protocols 

such as approaches that may be implemented in a more targeted way, for example, offering this 

service to patients with the highest utilization or especially vulnerable communities. PRAPARE 

could include an abbreviated social needs assessment that triggers a comprehensive assessment 

when a need is identified. This may have the potential for triaging patients and focusing 

resources on high-risk patients and families. Emerging technologies to facilitate medical care and 

social care integration could reduce both implementation and maintenance costs.35,80,100 

Workforce considerations could also impact the value proposition for offering robust social need 

responses. This has motivated expanding the role of community health workers, community 

resource navigators, or trained volunteers to include screening and case management activities 

across the social and medical care continuum.101,102 This is especially important for small and/or 

free clinics that have an average annual operating budgets less than $300,000;103 upfront costs 

associated with clinic capacity may be a large barrier to implementation.  
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Our study has several limitations. The small number of FHQCs in one state limits 

generalizability to other FQHCs and clinical settings (e.g., inpatient, emergency department). 

Also, we relied on self-reported time estimates which is vulnerable to bias. Finally, we did not 

consider indirect costs (space, utilities, administrative overhead), so the actual total cost 

associated with implementation and maintenance is higher.  

Despite these limitations, we are first to quantify direct clinic-level costs of a program to 

screen and respond to SDOH. Our findings offer actionable insights into strategies for a tailored 

response and cost efficiencies, especially for primary care clinicians and administrators who seek 

to respond to their patients’ social needs and other non-medical drivers of health.29,58,104 The use 

of SDOH data to address patients social needs, especially for medically and socioeconomically 

vulnerable populations, could have important implications for value-based payment models that 

reward population level health improvements.22 To this end, health care systems should 

understand the emerging business case for offering social interventions to vulnerable 

communities.20 Furthermore, policymakers and payers could consider introducing reimbursement 

mechanisms tied to social needs screening and response encounters to accelerate translational 

efforts105 with the potential to improve health outcomes and reduce disparities.  

There are several priority areas for future research to build off our work. First, we need to 

better understand the drivers of social needs identification rates. Our findings suggest this could 

be due to the characteristics of the communities served, design of the assessment itself, and 

method by which the social needs are assessed (in-person, online, or self-screening by paper). 

Second, research is required to identify potential cost efficiencies associated with integrating 

technology into social needs screening and response interventions. We found high levels of 

variable personnel costs that limit the potential for economies of scale; however, emerging 
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approaches have embraced web- or text-based.80,100 These technologies come with potential to 

efficiently scale social needs screening and response protocols in an accessible and patient 

centric manner. Third, further research is required to develop an optimized approach to EHR 

integration that balances cost and implementation considerations40,48 with effective population 

health management.39 Finally, our work has implications for the composition of care teams to 

efficiently respond to patients’ social needs. While we found that most PRAPARE activities 

were being conducted by nurses and physicians, further research on the composition of a 

multidisciplinary team that includes community health workers is important to understand how 

to best deliver ongoing case management.  
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Table 3.1. Maintenance and implementation phase activities 

 

Phase Activity Description 

Implementation 

Planning 

 

Meetings with leadership, clinical 

informatics, and behavioral health 

integration to design workflows and embed 

screening and response protocols within 

existing quality improvement and 

population health improvement initiatives.  

 

Workforce development 

 

Training and workforce development 

activities ranging from EHR documentation 

for quality assurance to best practices for 

engaging patients around social needs.  

 

EHR integration 

 

Creation and customization of an EHR 

flowsheet template. This also includes 

quality assurance activities and 

troubleshooting.  

 

CBO directory 

development 

 

The result of these activities is the 

compilation of an up-to-date and curated 

directory of community resources and social 

services that patients may qualify for. This 

includes coordination and communication 

with local agencies and CBOs.   

 

Maintenance 

Social needs screening 

 

Activities and clinical effort to administer 

the social needs screening tool on a per 

patient basis.  

 

CBO referrals 

 

Activities and clinical effort to refer patients 

to CBOs or social services based on needs 

identified through screening. These 

activities are only completed for patients 

with identified needs.  

 

EHR documentation and 

reporting 

 

Social need documentation in patient health 

records and any related ongoing training or 
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Phase Activity Description 

quality assurance activities. This also 

includes effort associated with generating 

reports with SDOH data for planning and 

population health management.  

 

Case management 

activities 

 

These activities apply for a subset of 

complex patients that require ongoing case 

management to resolve CBO referral(s). 

 
CBO = Community based organization; EHR = Electronic health record 
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Table 3.2. Description of participating FQHC characteristics  

 

Characteristics  FQHC A  FQHC B  FQHC C  FQHC D  

Community typea Urban Rural Suburban Rural 

Year founded 1971 2001 1970 1981 

Medical specialties FM, IM, P FM, IM, P FM, IM, P FM 

Total Clinician FTEs 69 41 83 10.1 

Informatics 

specialist (Y/N) 

Y N Y N 

EHR (Y/N) Y Y Y Y 

Patient volumeb 33,961 15,704 47,226 2,324 

% children (<18 yrs) b 25.91% 12.10% 29.75% 18.24% 

% racial or ethnic 

minorityb 
92.30% 59.18% 76.35% 30.32% 

Uninsured (as % of 

payer mix) b 
55.02% 13.12% 49.89% 34.25% 

PRAPARE/monthc 68 66 ~125 ~100 

IM= internal medicine; FM= family medicine; P= pediatrics 

 

aCommunity type: rural = <25,000 population; suburban = 25,000-150,000; urban = >150,000 

bTotal patient according to Uniform Data Systems 2018 reporting period 

cPRAPARE monthly patient volume  



  

 

Table 3.3. Direct Clinical Cost Estimates for Implementation and Maintenance Phases, by Activity Category 

 

 

 

 Direct Clinic Costs by Activity Categories 

 Implementation Costs Annualized Maintenance Costs 

 

EHR 

integration 

Workforce 

development & 

planning 

Total 

Per 

Clinical 

FTE 

Social 

needs 

identified 

(%) 

Screening 

& 

response 

Ongoing case 

management 
Total* 

Per 

patient 
 

CHC A $3,725 $5,072 $9,297 $134.74 43 $8,420 $4,233 $30,367 $37.21  

CHC B $745 $7,590 $8,834 $215.41 81 $15,961 $3,082 $36,137 $45.63  

CHC C $20,597 $20,389 $41,486 $499.83 50 $22,831 $3,321 $39,086 $21.71  

CHC D $883 $4,952 $6,335 $782.04 10 $3,894 $1,324 $11,129 $9.27  

Average  $6,488 $9,501 $16,488 $408 46 $12,777 $2,990 $29,180 $28.46  

IM= internal medicine; FM= family medicine; P= pediatrics 

 

*Based on site-specific estimates of PRAPARE patient volume 
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CHAPTER 4: PATIENT PERSPECTIVES ON IMPLEMENTATION BARRIERS AND 

FACILITATORS OF A PROTOCOL TO SCREEN AND RESPOND TO SOCIAL 

NEEDS IN PRIMARY CARE  

4.1 Introduction  

The SDOH, or the conditions in which people and communities live, work, and play are 

major drivers of health outcomes,6,106 disparities,2,5 and health care utilization.8,94,107,108 As a 

result, health systems are increasingly called upon to identify and implement strategies to address 

individual patient level social needs that result from SDOH such as food instability, 

discrimination, unemployment, and housing instability. Health systems’ embrace of financial 

incentives to deliver value based care19,21 and manage population health59, coupled with 

recommendations from medical specialty associations, has led to increased uptake of approaches 

to screen and respond to patients’ social needs.57,58 This has resulted in a need for evidence on 

the best practices for doing so in routine clinical encounters.48  

The current literature describing experiences with screening and responding to identified 

social needs has focused on electronic health record integration,38,40,42 provider 

perspectives,51,84,109 and patient acceptability,52 sometimes using implementation case 

studies.33,34,36 Despite the impact of social needs on health outcomes, implementation factors that 

influence the uptake of protocols to assess and address social needs remain poorly understood. 

Specifically, the literature lacks the application of an established implementation science 

framework to describe patient perspectives on barriers and facilitators of integrating a social 

needs and response protocol into outpatient clinical encounters.48 This is despite implementation 
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science theories and frameworks consistently emphasizing the importance of patient, client or 

recipient perspectives or acceptability as a key determinant of successful implementation.110 

To address this gap in the literature, the goal this study is to examine patients’ 

perspectives on barriers and facilitators to implementing PRAPARE, a widely adopted protocol 

for screening and responding to social needs in diverse clinical settings. PRAPARE was 

developed by the NACHC, the Association of Asian Pacific Community Health Organizations, 

the Oregon Primary Care Association, and the Institute for Alternative Futures as part of a 

national effort to help community health centers collect the data needed to better understand the 

upstream SDOH drivers of poor health outcomes and higher health-related costs.43 Practice 

patterns associated with the delivery of PRAPARE are heterogeneous based on the composition 

of the care team, patient complexity, and the patient population being served.34 Understanding 

factors that influence implementation would contribute to the growing literature to promote the 

adoption of PRAPARE and similar approaches in diverse clinical settings to promote health 

equity and improve outcomes.19,27,35,83,97 Moreover, responding to social and non-medical needs 

are consistent with frameworks for delivering high-quality, patient-centered care that improves 

outcomes and promotes health equity.111-115 Furthermore, as care models developed to better 

respond to social or non-medical needs are designed to promote health equity by mitigating 

disparities that arise from unmet social needs, understanding perspectives from patients that 

belong to these vulnerable or marginalized groups is critical. Incorporating patient perspectives 

on implementation ensures that translation of social needs screening into routine practice is 

complementary to the ethos of the patient centered medical home and efforts to promote health 

equity.  

 



 

40  

4.2 Methods Section  

4.2.1 Study Setting & Patient Eligibility 

The study site was a federally-qualified health center (FQHC) in a medium-sized city in 

southeastern U.S. city that served 33,961 unique patients across 9 outpatient and community-

based clinics in 2018. It is accredited as a primary care medical home by The Joint Commission. 

A trained social worker identified patients’ social needs as part of the behavioral health 

integration team using the PRAPARE assessment tool. Alternatively, a primary care provider 

could refer a patient to the behavioral health integration team if there is evidence of unmet social 

needs either through chart review or during the clinical encounter. If unmet social needs are 

identified, a referral is made by the behavioral health team member to a community based 

organization or social service. Additional details of the clinical delivery of PRAPARE used at 

the participating clinical site have been published elsewhere.64  

Patients were recruited to participate in the study between November 2019 and February 

2020 using a purposeful and criterion sampling strategy to both identify information rich cases 

and ensure diversity across age, gender, and race.116 Only English-speaking patients who 

received the PRAPARE as part of standard of care in the Adult Medicine, Family Medicine, and 

Pediatrics clinics were eligible to participate in the study. After providing informed consent, 

patients participated in a semi-structured interview about their experience with PRAPARE.  

 

4.2.2 Procedures 

The Health Equity Implementation Framework was used to identify and evaluate barriers 

and facilitators to implementation.117 HEIF integrates the Integrated-Promoting Action on 

Research Implementation in Health Services (i-PARIHS),118 with the Health Care Disparities 
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Framework.119 The former is a well-known implementation science theoretical framework that 

accounts for multiple levels of implementation determinants (context or systems level, recipients, 

and characteristic of the innovation or intervention) and posits that the most effective 

implementation strategies must be multi-faceted to account for these distinct levels (Figure 4.1). 

The latter is used in health services research to identify drivers of health disparities at the patient, 

provider, clinic, and health system level. We chose the HEIF to qualitatively evaluate social 

needs screening and response implementation because it accounts for factors at multiple levels 

including those that may be unique to vulnerable populations because of social context and 

historical marginalization.  

We designed the interview guide (Appendix D) to identify and evaluate barriers and 

facilitators across HEIF domains that included patient factors, provider factors, the clinical 

encounter, characteristics of PRAPARE, both inner and outer context, and societal level factors 

which included structural social, political, and economic factors. We used a semi-structured 

interview approach to allow for the discovery or elaboration of meaningful information that they 

may be unwilling to share in other formats.120 The flexibility of this approach allows the 

interview to pursue an idea or response in more detail. Interviews were conducted by a trained 

study team member and ranged in length from 40 minutes to 75 minutes. All interviews were 

recorded on an encrypted recording device and professionally transcribed. Study participants 

were provided a financial incentive to participate in the interview. This study protocol was 

reviewed and approved by the Duke University Health System Institutional Review Board. 
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4.2.3 Analysis 

 

We used the standards for reporting qualitative research (SRQR).121 Interview transcripts 

were analyzed using a directed content analysis approach.122 This method uses codes based on a 

theoretical framework or theory, in our case HEIF. As a result, our analysis is guided by a more 

structured process wherein key concepts are used as initial codes nested within categories. Two 

trained coders (HB & MC) independently coded the transcripts and then reconciled differences 

to create a codebook. Coders periodically met to ensure consistent application of codes and 

identify new categories and codes that either offer a distinct view of the phenomenon or further 

contextualize, expand, and enrich understanding of barriers and facilitators to implementation. A  

third coder (CD) applied the final codebook (Appendix E) to all transcripts. Finally, the coded 

qualitative data were reviewed for patterns and major sources of saturation to organize the 

findings into major themes and facilitate interpretation. The thematic analysis used an inductive 

approach wherein themes were identified based on patterns that emerged from the data, instead 

of an apriori narrative based on existing theory. An indicator of theme saturation was defined as 

when individual or patterns of codes or categories described a similar phenomenon on repeated 

occasions across multiple respondents.123 The study team came to consensus on what patterns of 

codes constituted a theme and the prevalence of the pattern required for saturation.124 All coding 

and analysis was conducted using NVivo version 12.6.0.  

 

4.3 Results 

The sample included 10 patients, 5 females and 5 males ranging in age from 26 to 64 

years. Seven respondents were uninsured and 8 indicated that English was their preferred 

language. The majority lived in a household consisting of 1-4 people and felt safe in their home. 

They reported a variety of social needs during screening, including food insecurity, health care 
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access, unemployment, stress or emotional needs, transportation challenges, and other material 

needs (e.g. financial assistance for utilities; Table 3.1).  

Overall, patients viewed social needs screening as important and valuable and were 

comfortable with their health care team being aware of their social needs to improve the quality 

of care. Their insights into implementation barriers and facilitators based on HEIF domains 

(Appendix F) were organized around three key themes to inform implementation efforts 

associated with evidence based screening and response protocols, including PRAPARE.  

 

Theme 1: Patients find social needs screening and response protocols to be acceptable and 

described it as a mechanism for providing high quality, comprehensive care. 

 

Patients viewed social needs screening as not only acceptable, but an important 

component of high quality primary care. Patients appreciated that providers cared about their 

social and economic situation even though, in their experience, they were not traditionally 

discussed during a medical visit. One respondent indicated that it made her feel that the provider 

cared for “as a whole”, that her health care team was interested in their “personal life” and could 

provide better care because they understood what she was going through. Another respondent 

felt that, when their provider understood that economic pressures posed by expensive medication 

made adherence to treatment plans difficult, the entire visit became more productive because 

tailored referrals to resources and social services could be made. This experience was in contrast 

to many respondents’ previous experiences with medical visits wherein “you just went for 

treatment. They treated you and that was it;” they didn’t realize that a range of additional support 

could be provided. Respondents indicated that the relationship with their health care team 

improved as a result of being able to openly discuss social and economic needs. This enhanced 

relationship appeared to spill over to treatment and care planning.  
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Patients consistently reported being comfortable and willing to talk about their social 

needs but did not know they could or were uncomfortable initiating the conversation to ask for 

assistance. One respondent said, “I’ve never dreamed of asking anybody until she (the social 

worker) approached me that day.” Another described the value of their newly-acquired 

awareness of these resources, “There’s so many things like that around this area that you don’t 

know they exist until you’re in need or someone cares about the need.” Another patient described 

appreciation for having a member of the health care team initiate the discussion and the stigma 

associated with asking for assistance surrounding social and financial needs, “she (social worker) 

stressed that, ‘You just need to ask,’ and that was what I really remember, so it took the shame 

off my face from asking… it is so embarrassing to beg… Because you’re used to doing those 

things for yourself. So, because you’re not used to it, so it’s hard to just get up and start asking 

people and things like that. So, it was little difficult to ask about it.” Respondents were asked to 

comment on utilizing screening protocols that included proactive outreach and universal 

screening. Respondents were all comfortable using alternative modalities including self-

screening, patient portal messages, e-mail, or even text messaging. However, there were also 

advantages to the in-person, interview approach to screening with one patient commenting, 

“…but as for me, I like the one-on-one being it’s more personable.” 

An implementation facilitator that emerged was the combination of not feeling rushed 

and having it be a brief encounter attached to their existing medical visit as part of warm hand-

off to a behavioral health case manager. One respondent described being in the examination 

room as the PRAPARE screening instrument was administered, “I was still waiting to see my 

doctor when she came in, so it was perfect timing.” This additional benefit and team-based 

approach was widely reported as a perceived benefit by the respondents which increased the 
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value and convenience of the medical visit. Respondents described the PRAPARE component of 

the clinical encounter as ranging from 5-20 minutes but did not feel rushed, allowing for a 

collaborative process. Additionally, no respondent indicated concerns over privacy or their 

health care team having access to this information. 

 

Theme 2: Patients’ social and medical needs are interrelated and require a tailored response.  

 The social needs identified rarely appeared in a vacuum and often were interconnected 

with medical needs that, together, impacted treatment. For example, one patient identified 

financial barriers related to health care access, which were exacerbated by lack of transportation. 

Conversely, there were situations where health and treatment impacted social need. One 

respondent described an experience where an unmet medical need led to unemployment, “my 

mangers would see me, like, fall, and they would say, well, you have to—we’re going to have to 

lay you off till you get take—your knees taken care of.”. Respondents also described structural 

economic and social forces that made addressing social needs impossible. For example, multiple 

respondents screened positive for housing insecurity and were confronted with immutable 

barriers associated with a lack of supply of affordable housing and lack of funding for programs 

designed to provide housing assistance. One respondent described the difficultly of accessing 

housing through the local housing authority, “Yes. Because the list I had from the Housing 

Authority when I was calling was like, “We’re no longer taking Section 8.” “We’re no longer”—

well, like, “What in the world?”. Another added, “The Housing Authority is failing the tenants,” 

adding that exploitative landlords not making basic repairs has undermined their trust in the 

institution. Similarly, administrative burden presented a significant challenge to accessing 

needed social services. One respondent described the challenges to accessing resources due to 
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means testing and many layers of eligibility criteria, “Because they (Social Service Department) 

be like, “Well, okay, what did you do with—okay, you got $60 left. What did you do with that?” 

Well, I buy food. I mean, I have to buy food. And then, if I try to shop on the diabetic aisles, 

diabetic food is higher… If you’re really trying to eat healthy, it’s more expensive. So, they 

don’t look at it like that. They won’t accept the fact that you may have to pay out your pocket.” 

Respondents reported discrimination and racism both when accessing resources to which 

they had been referred and during previous encounters with the larger health care system, social 

service agencies, and/or community based organizations. This presented a significant barrier to 

the utilization of these resources and services as it discouraged participation and undermined 

trust in institutions tasked with serving vulnerable and historically underserved patient 

populations. Additionally, respondents’ description of social and economic policies and 

procedures through experiences with administrative burden and under-resourced social services 

were representative of structural inequities.  

 

Theme 3: Workforce development and training focused on empathic communication, knowledge 

of community context, and shared decision making may improve implementation effectiveness.  

 

Respondents consistently appreciated the communication with the social worker as a 

facilitator to the PRAPARE process, especially respectful listening, empathic communication, 

motivational interviewing and shared decision making (part of the HEIF Clinical Encounter 

domain). One respondent described this empathic method of communication by contrasting it 

with a negative experience having social needs addressed at a local social service agency, “Yes. 

Yeah, I was comfortable because of their approach. You know, some people have a hard 

approach, you know, to you, to your situation—you know, why this happen, why that happen? 

But they didn’t go into that. They didn’t go into, “What did you do with every penny?” You 
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know, because I told her, I said, “Look, I only get so much a month, I only get SSI, and I have a 

high gas, high electric.” So, she was like, “Don’t worry about that. This is what you need.” You 

know?”  

We also found that provider knowledge of community context was a facilitator to 

implementation because it allowed for a more convenient, responsive encounter that provided 

patients with accurate information. A potential implementation barrier to the referral can be 

inaccurate or dated information. Respondents described how having detailed and accurate 

information on community resources made it easier to resolve their referral, “No, I really think 

that it was put together perfect for me, because I didn’t have to scramble around. I didn’t have to 

call 10 or 15 different places and they’re not offering anything that’s on the paper, you know.”  

 

4.4 Discussion 

Patients’ perspectives are critical to implementing a social needs screening and response 

protocol.  Guided by HEIF, we sought to identify patient-perceived barriers and facilitators to 

implementing PRAPARE and similar approaches. During patient interviews, three themes 

emerged.  First, patients found the approach acceptable and their health care team having 

information on patients’ social needs offered more comprehensive, high-quality care.  The ethos 

for organizing and improving the quality of care in primary care is largely based around patient 

centered care and the medical home.112 This and other models for delivering high quality chronic 

disease management are rooted in a collaborative approach to care based on shared decision 

making that is responsive to patients’ values, preferences, and needs to provide ‘whole-person’ 

care.111 Patients reported views on social needs screening that are consistent with the ethos of 

patient centered care. For example, patients described a shared decision making process and 

indicated that it strengthened the patient-provider relationship. Patients also reported that 
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PRAPARE had spillover benefits for care planning and treatment of medical needs. Interestingly, 

privacy concerns were not a barrier. Patients believed there were benefits to broader screening 

and were amenable to this being done through alternative modalities (electronic message, text 

message, or self-screening during intake). Some respondents did express that talking in person 

may be more effective to elicit sensitive information and overcome initial unwillingness to 

initiate a discussion on non-medical needs. Taken together, our findings suggest that designing 

the clinical delivery to incorporate a shared decision making process initiated by the health care 

team could facilitate implementation efforts.  

Second, we found that social needs are clustered and interrelated, suggesting that 

response protocols must be tailored to address commonly co-occurring social need clusters. For 

example, unemployment and the inability to access health services due to financial burden are 

commonly co-occurring and require a comprehensive response.125-127 This may require an 

adaptable and multi-component intervention consisting of complementary referrals and case 

management across a spectrum of interrelated social needs. These findings suggest that 

implementation efforts should take into account the importance of coordinated social needs 

response protocols with ongoing care planning. Social need response interventions must be 

complementary to treatment goals and treatment must include considerations for newly 

introduced social needs. However, there are limitations to the extent to which implementation 

strategies can overcome health system capacity constraints and barriers related to structural 

social and economic forces embedded within administrative policies for social service delivery. 

This presents unique, context-specific implementation considerations that are impacted by 

structural social and economic policies. The HEIF Societal Influence domain shed light on 

PRAPARE implementation determinants that are related to structural social and economic 

factors. We find that upstream determinants of health are especially challenging to address 
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through individual level intervention and likely require intervention at the system or policy level. 

Patients reported mistrust of medical and social service institutions as a barrier to responding to 

social needs. This is consistent with literature on negative experiences with other public 

institutions.128,129 This barrier makes it more difficult to effectively respond to the clustered and 

interrelated nature of social needs and medical needs. Taken together, these accounts suggest that 

implementation efforts must recognize institutional mistrust as a barrier and design context-

specific implementation strategies. 

Finally, respondents commented on several important implementation facilitators 

including the use of shared decision making, empathic communication, and accurate information 

on community resources or social services. Patient respondents typically described a screening 

process that led to a shared decision making process wherein patients were presented with a 

range of community based resources or social services and were able to choose the resources 

they wanted to access based on location, hours, eligibility criteria, and patient preference or 

priority. Our findings suggest that workforce development and training is an important 

implementation strategy. Specifically, leveraging empathic communication and shared decision 

making techniques coupled with knowledge of the community context and available resources 

may improve the effectiveness of the approach. These patient perspectives suggest that 

implementation efforts should include two distinct components. First, implementation efforts 

should employ workforce development strategies to develop a skill set associated with empathic 

communication and shared decision making surrounding sensitive social needs. Second, such 

efforts should involve conducting a recurring environmental scan of available resources and the 

creation of multi-sector partnerships to ensure seamless transitions from health care to social care 

entities. Our findings suggest that this is critical so that patients receive up-to-date information 
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on eligibility, hours, and service locations for commonly used agencies or community based 

organizations. 

Our findings underscore the importance of addressing social needs implementation 

determinants at the policy level. Strategies to accomplish this may include engaging in multi-

sector coalition building around health and social care integration to both better serve vulnerable 

communities through coordination and to advocate for policy-level changes to promote health 

equity.19,82,91,100 When combined with previous literature, our results incate that translation 

efforts must include 1) an overarching strategy that identifies opportunities and threats for 

improving health equity that are specific to the community context;56,130 2) making explicit 

linkages to social needs screening and response protocols to an overarching population health 

management strategy for underserved patient populations;59 3) ensuring that implementation 

strategies are evaluated with performance measures that are associated with health equity.24  

This study has several limitations. First, the small number of patients from a single 

community health center who volunteered to be in our study limits generalizability. Second, 

there may have also been a threat of social desirability bias given the sensitive subject matter. 

Third, the small sample size limited our ability to analyze implementation factors that are distinct 

for subgroups of interest. For example, we heard testimony of unique barriers and facilitator for 

immigrant populations. Finally, since there is great heterogeneity in practice patterns associated 

with PRAPARE and approaches like it, the implementation considerations reported in this 

manuscript may vary in relevance depending on screening and referral delivery method.  

Despite these limitations, this study makes an important contribution to the existing 

literature. To our knowledge, it is the first to elicit patients’ perspective on barriers and 

facilitators of implementing patient centered protocols to identify and respond to social needs. 

This is an area of great interest to both interventionists and implementation scientists.48 By 
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describing patient perspectives on implementation, we contribute to a growing body of literature 

that informs strategies for increasing the uptake of PRAPARE and approaches like it. There are 

several areas that we believe should be prioritized for future research. First, further research is 

needed to identify potential areas of symmetry between providers’ perspectives on barriers and 

facilitators with the perspective of the patients they serve. Second, since we found that patients 

are amenable to alternative modalities including electronic message, text-message, or self-

administration, additional research is needed to compare modalities for social needs screening in 

a patient centric manner. Third, additional research is required to understand distinct 

implementation considerations that are relevant to special populations of interest, like 

immigrants or refugees. Finally, this research contributes to the development of generalizable 

implementation strategies to promote the uptake of social needs screening as part of routine care 

delivery in diverse settings. Implementation strategies must be designed to be adaptable and 

leverage the facilitators and overcome the barriers identified in this and other studies. Based on 

our findings and other relevant literature, we believe these strategies will include an emphasis on 

training and workforce development,27 EHR integrated decision support tools,38,64 and the 

formation of multi-section partnerships and coordination.35,56 By doing so, implementation 

scientists and health services research can identify best practices for integrating models that 

strengthen the medical home, inform population health management and advocacy efforts, and 

improve outcomes associated with high quality care and health equity.  
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Figure 4.1. Health Equity Implementation Framework  
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Table 4.1. Respondent Demographics 

Variable 

Survey and 

Interview 

Participants  

(n=10)  

Ages, year  

18-44 3 

45-60 4 

≥ 61 3 

Sex  

Female 5 

Race  

Black, non-Hispanic/Latino 8 

Hispanic/Latino 2 

Housing Situation   

Does not have housing 2 

Fears Losing Housing  

Yes 1 

Preferred Language  

English 8 

Spanish  2 

Number of Individuals in Household  

1-4 9 

5-8 1 

Education Level  

Less than high school degree 1 

High school diploma or GED 1 

More than high school degree 8 

Current Work Situation  

Unemployed 1 

Part-time or temp work 2 

Full-time work 2 

Unemployed, but not seeking work 4 

Non-response 1 

Primary Insurance  

None/uninsured 7 

Medicaid 2 

Medicare 1 

Transportation Barrier Prevented 

Attending Appointments or Work  

 

Yes  1 

Social Support Frequency  

1-2x per week 1 

3-5x per week 1 

5+ times per week 8 
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Variable 

Survey and 

Interview 

Participants  

(n=10)  

Levels of Stress  

Not at all / A little bit 6 

Somewhat 1 

Quite a bit/ Very much  3 

Feel Safe at Home  

No 1 

Material Needs  

Yes, food security concern 1 

Yes, barriers to transportation 2 

Yes, housing concerns 3 

Yes, financial concerns 5 

Yes, access to medical care 

concerns 

4 

Yes, social and emotional health 

concerns 

2 
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CHAPTER 5: CONCLUSION 

 Although social needs screening is increasingly common, the implementation of novel 

approaches to care such as PRAPARE is challenging and requires careful analysis of barriers and 

facilitators to design strategies for adoption. This research addressed three gaps in the literature 

that are critical to inform the implementation of social needs screening and response protocols in 

diverse primary care settings. While the findings of each aim have key takeaways that are of 

interest to practitioners and policymakers alike, the cumulative contribution of this work can be 

better described using an overarching theoretical framework, HEIF, to understand the barriers 

and facilitators to its implementation, how our findings advance current research, and future 

research directions. 

 

5.1 Multi-level Implementation Determinants 

 The primary goal of the field of implementation science is to develop implementation 

strategies to promote the uptake of novel, evidence based approaches to care.131 These efforts 

include, but are not limited to, adapting evidence based approaches, creating methods for training 

and decision support, guidelines, altering incentive structures, and attending to contextual drivers 

of implementation.132 HEIF and other implementation science theoretical frameworks posit that 

implementation strategies are most effective when they attend to different levels of 

implementation determinants.110,117,118,133 This is especially important when the intervention is 

intended to promote health equity by addressing social needs, or the downstream consequences 

of structural inequities. This requires not only recognition of health disparities as an 



 

56  

implementation failure but also extends to designing implementations strategies to address multi-

level determinants of health equity. In doing so, successful implementation is defined not only in 

terms of uptake and successful adoption but also improvements in health equity. The findings 

from each aim have implications for the design of implementation strategies that are explicitly 

responsive to health equity-related implementation determinants consistent with the organization 

of HEIF: clinical encounter determinants, health system determinants, and societal influence 

determinants.  

 

5.1.1 Clinical Encounter Determinants 

 Attention to the clinical encounter is especially important to respond  to health disparities 

experienced by historically marginalized and vulnerable populations.119 This research illustrates 

several noteworthy implementation determinants on the clinical encounter level that should be 

recognized when designing implementation strategies for promoting the adoption of PRAPARE 

and protocols like it. In chapter 3, we describe the resources dedicated to planning clinical 

encounter workflows and practice patterns for engaging patients around their social needs. We 

found that significant resources were dedicated to workforce development and ongoing training 

opportunities that are critical to social needs screening and patient-centered response protocols. 

In chapter 4, patients reported that an important implementation facilitator was having a member 

of health care team initiate conversations in a collaborative and non-judgmental manner. Patients 

also described a shared decision-making process that allowed them to identify needs and provide 

input on which referrals were provided. The techniques are consistent with patient-centered 

communication including respectful listening, shared decision-making, empathic 

communication, and motivational interviewing.134-136 Our findings suggest that this may promote 
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trust and improve the patient-provider relationship. These facilitators underscore the ways in 

which social needs screening and response implementation must be consistent with the 

organizing ethos of the patient-centered medical home. This has implications for designing 

practice patterns and training and workforce development as implementation strategies to ensure 

patients are being engaged. For example, social needs implementation strategies could include 

staff training on shared decision making, empathic communication, and awareness of community 

based organizations to refer patients to.  

 Across chapters we also found implementation considerations related to the design of the 

screening assessment itself. Findings from Chapter 3 suggest that positive social need 

identification rate may be related to how the social needs screener is designed. Additional social 

needs domains, including behavioral dimensions of health may lead to higher social need 

identification rates and trigger additional clinical activities to respond. Fortunately, patients 

indicated in the semi-structured interviews (Chapter 4) that the amount of time spent on 

answering social needs questions is not a barrier and that they see value in it being part of the 

clinical encounter. This finding is consistent with existing literature on patient attitudes towards 

social needs screening.52 Patients even expressed willingness to have social needs information 

collected using different modalities including patient portal, e-mail, paper, or via text message. 

These findings highlight the flexibility in adapting and designing social needs screening 

assessments to existing capacity constraints, community priorities, and existing technologies. 

However, benefits associated with context specific adaptation to a social needs assessment tool 

must be compared against the benefits of assessment standardization. The latter allows for 

meaningful comparisons of social needs data across populations and data quality and 

harmonization that could inform risk adjustment and reimbursement.21,23 
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5.1.2 Health System Determinants 

All three chapters identify and describe implementation determinants at the 

organizational or health system level. Chapters 2 and 3 describe implementation considerations 

around investments in social needs data collection through the EHR. Specifically, Chapter 3 

describes the resource intensity of capacity-building activities for a clinic or health system to 

collect and store relevant information in the patients’ EHR is significant and varied. This finding 

expands the existing literature describing heterogeneous approaches to integrating social needs 

data into a patient’s medical record.40 Our findings reveal that the driver in cost variation was 

related to local customization in flowsheet design and reporting and could represent a profound 

implementation barrier for small clinics without dedicated informatics personnel. Social needs 

assessment data quality, integrity, functional form, and missingness can all impact how this data 

can be used for population health management. To inform this application, Chapter 2 

demonstrates that the prevalence of social needs and their relationship to clinical risk depends on 

how risk is defined. Different levels of prediction performance for cardiometabolic measures of 

risk suggests that the relationship between social needs assessment data and medical complexity 

is nuanced.  Rather than a one-size-fits all approach to responding to identified social needs, 

health systems should tailor social care integration within disease pathways based on the 

relationship between social needs and clinical risk for the patients they serve. To advance this 

work, we offer practical insights into how predictive analytics can be used to better identify 

patients at higher risk due to unmet social needs using EHR data. Most notably, specialized 

supervised machine learning techniques, like lasso regression, may not be necessary for 

optimizing prediction performance since a simpler, conventional modeling approach performed 

similarly. However, there is reason to believe that supervised machine learning, like the lasso 
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regression, may be superior for prediction in certain situations such as when analyzing larger 

datasets.86 Regardless of analytical application, EHR data quality, form, and missingness are 

critical to evaluate when working with social needs assessment data. 

 

5.1.3 Societal Influence Determinants 

 Structural SDOH are profoundly important to work related to assessing and addressing 

individual-level social needs. Given the inextricable link between SDOH and social needs, 

implementation efforts must recognize barriers and facilitators related to social and economic 

policy and overarching cultural factors that inform the distribution of resources and 

opportunities. We used the HEIF to provide a lens to analyze patient perspectives on 

implementation factors and make linkages back to structural inequities and policies that must be 

recognized as implementation determinants. Effectively responding to identified social needs is 

profoundly influenced by federal and state level social and economic policies. Chapter 4 sheds 

light on barriers to implementing social needs and response that are a result of the availability of 

benefits and the administrative complexity for acquiring social services or financial assistance 

programs patients are eligible for. For example, if a referral to Section 8 for housing assistance or 

the Supplemental Nutrition Assistance Program for food insecurity does not result in a resolved 

referral either because of cumbersome application or reporting requirements, then these policy 

decisions constitute an implementation barrier. Therefore, implementation determinants must be 

evaluated beyond the clinic and clinical encounter levels and recognize the importance of 

institutions and policy on adoption. To advance health equity, the field of implementation 

science should not only identify and describe policy and structural factors as implementation 

barriers or facilitators but take the extra step of proposing policy reforms as a type of 
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implementation strategy that complement clinic and patient-level implementation strategies. Our 

findings suggest that to be most effective at responding to patient social needs, health systems 

must complement robust responses to social needs presented on the individual patient level with 

advocacy for policies that can expand the capacity of the public institutions associated with 

health equity and that address upstream drivers of health. 

 

5.2 Future Research Directions 

This research complements a growing evidence base on the best practices of social needs 

screening and response implementation. There are several areas worthy of additional research to 

advance this burgeoning field. First, implementation scientists must go beyond describing 

implementation determinants of social needs screening and response interventions and take the 

next step of designing and testing the effectiveness of multi-level implementation strategies in 

routine clinical encounters.137 This could include leveraging a randomized hybrid trial on the 

effectiveness of the social needs screening intervention and the effectiveness of a bundle of 

implementation strategies designed to facilitate uptake of PRAPARE.138  

Second, this research, particularly chapter 3, has significant implications for the care 

team composition and staffing best practices. Our findings highlight how decisions on staffing 

and care team composition can influence the cost to offer PRAPARE to patients. Additional 

research is needed to identify members of the health care team with the training and skills to 

cost-effectively screen and respond to patients’ social needs. Community health workers, for 

example, may be uniquely equipped to efficiently engage with patients to resolve unmet social 

needs.101,102  
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Third, findings from Chapter 2 can help inform how health systems use EHR data to 

identify how medical complexity is associated with the presence of social needs. However, 

additional research is required to understand the clusters of commonly co-occurring morbidities 

that may benefit disproportionately from social care integration. Much of the current literature 

focuses on addressing unmet social needs for children and families.35-37,58,109 Future work should 

identify other medically-complex patients who are most adversely affected by unmet social 

needs and to design tailored interventions to improve outcomes and control costs.  

Finally, technology will play a pivotal role in coordinating services across the health care 

and social care continuum. Chapter 4 highlighted that patients are amenable to social needs 

screening using modalities such as electronic message, patient portal, and text message. Coupled 

with our findings related to the cost of personnel to screen and respond to social needs, there is 

an important role and opportunity for technology to make screening and responding to social 

needs efficient and patient centric. Our work and related research and policy initiatives80,100 

suggest that this is a fruitful direction for future research.  

 

5.3 Conclusion 

 We leveraged multiple methods to address gaps in the literature related to the 

implementation of social needs screening and response protocols in primary care. Examining 

implementation factors related to cost, patient perspectives, and the association of social needs 

data with cardiometabolic clinical risk underscores the importance of planning implementation at 

multiple levels including at the clinical encounter, the organization, and at the societal and policy 

level. To do so effectively, implementation strategies should be designed to overcome barriers 

and leverage facilitators. Attention to these multi-level implementation determinants is critical to 
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accelerating the translation of social needs screening best practices into routine care delivery to 

promote health equity and improve health. 
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APPENDIX A: PRAPARE SOCIAL NEEDS ASSESSMENT 
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APPENDIX B: LASSO LOGISTIC REGRESSION MODEL COMPARISONS 

 

Table B.1. Comparison across lasso logistic regressions for obesity clinical risk 

 

 Obese 

 Cross 

Valid. 

minAIC minBIC Adaptive 

Age 1.00 1.00  1.01 

Female 1.85 1.85 1.51 2.13 

Race (base = White/Caucasian)     

Black/African American 1.01 1.01   

Asian 0.46 0.46  0.25 

No housing  0.88 0.88  0.81 

Lacks transportation  0.89 0.89  0.80 

High stress  0.79 0.79  0.67 

Constant 0.76 0.76 0.87 0.63 

C-statistic 0.5849 

 (0.5274 – 

0.6424) 

0.5849  

(0.5274 – 

0.6424) 

0.5487  

(0.5000 – 

0.5975) 

0.5861  

(0.5287 – 

0.6434) 

Χ2 test for C-statistic equality p-value = 0.1623 
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Table B.2. Comparison across lasso logistic regressions for Stage 2 hypertension clinical risk 

 

 High BP, Stage 2 

 Cross 

Valid. 

minAIC minBIC Adaptive 

Age 1.03 1.03 1.02 1.04 

Female 0.80 0.80 0.92  

Race (base = White/Caucasian)     

Black/African American 1.74 1.74 1.59 2.03 

Multiracial 0.91 0.91   

Native Hawaiian/other Pacific 

Island 
1.91 1.91   

Hispanic/Latino 0.93 0.93 0.97  

Military discharge  0.56 0.56  0.49 

No housing  1.09 1.09   

Work situation (base = Full-time)      

Unemployed, seeking work 1.33 1.33 1.19 1.40 

Unemployed, not seeking 

work 
    

Uninsured 1.19 1.19  1.30 

Low social interaction  1.06 1.06   

Other self-reported need      

Access to medicine or health 

care 
1.26 1.26 1.16 1.30 

Phone 2.19 2.19 1.73 2.54 

Constant 0.04 0.04 0.07 0.03 

C-statistic 0.6842 

(0.6280 – 

0.7404) 

0.6842 

(0.6280 – 

0.7404) 

0.6878 

(0.6315 – 

0.7441) 

0.6893 

(0.6330 – 

0.7457) 

Χ2 test for C-statistic equality p-value = 0.0200 
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Table B.3. Comparison across lasso logistic regressions for borderline ASCVD clinical risk 

 

 ASCVD, Borderline 

 Cross 

Valid. 

minAIC minBIC Adaptive 

Age 1.23 1.25 1.19 1.27 

Female 0.15 0.13 0.25 0.10 

Race (base = White/Caucasian)     

Black/African American 4.33 4.64 3.33 5.20 

Asian 0.72 0.60  0.49 

American Indian/Alaskan Native 46.99 100.3 2.18 2371.01 

Other 0.63 0.60 0.75 0.55 

Hispanic/Latino 0.71 0.71 0.72 0.68 

Military discharge   1.44   

No housing  1.14 1.19  1.27 

Work situation (base = Full-time)      

Unemployed, seeking work 1.14 1.24  1.40 

Unemployed, not seeking work 1.42 1.56 1.07 1.80 

Low social interaction  1.13 1.21  1.32 

High stress  0.71 0.63  0.54 

Feels unsafe at residence  0.92 0.86  0.80 

Other self-reported need      

Food 1.47 1.54 1.24 1.63 

Access to medicine or health care 1.19 1.27  1.37 

Child care 2.52 3.70  17.39 

Phone 2.37 2.70 1.40 3.54 

Other  1.12   

Constant 0.00 0.00 0.00 0.00 

C-statistic 0.9495 

(0.9262 – 

0.9729) 

0.9489 

(0.9254 – 

0.9725) 

0.9490 

(0.9251 – 

0.9730) 

0.9475 

(0.9236 – 

0.9715) 

Χ2 test for C-statistic equality p-value = 0.4135 
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APPENDIX C: RECEIVER OPERATING CHARACTERISTIC (ROC) CURVES FOR 

PREDICTION OF CARDIOMETABOLIC RISK INDICATORS 

 

 

Figure C.1. Receiver operating characteristic (ROC) curve for obesity  
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Figure C.2. Receiver operating characteristic (ROC) curve for Stage 2 hypertension  
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Figure C.3. Receiver operating characteristic (ROC) curve for borderline ASCVD  
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APPENDIX D: HEALTH EQUITY IMPLEMENTATION FRAMEWORK SEMI-

STRUCTURED INTERVIEW GUIDE  

 

Patient Experience related to the Protocol for Responding to and Assessing 

Patients’ Assets, Risks, and Experiences (PRAPARE)  
 

Patient Semi-Structured Interview Guide 
 

 

Purpose: To understand the patient experience and perspectives on implementation barriers and 

facilitators of PRAPARE  

 

Respondents: FQHC patients that have participated in PRAPARE  

 

Anticipated Time: 60 minutes per interview 

 

 

Subject ID: ______ 

 

Age: 

 

Gender: 

 

Race: 

 

Education level: 

 

Living situation: 

 

PRAPARE Social Needs Identified: 

 

 

 

Community Resource Referrals: 

 

 

 

Start Time:  _________________________AM / PM  

 

End Time:  _________________________AM / PM  

 

Interviewer:  _____________________________________________________ 

 

Thank you very much for your time and participation today. Let’s talk about your experience at 

<community health center name>. During your visit with <behavioral health case manager 
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name> back in <month of PRAPARE administration> you were asked questions about non-

medical needs like food, housing, stress, and transportation. [Hand patient PRAPARE Sample 

and leave out during the interview to reference as needed]. Here is a sample of the questions that 

you were asked, such as…[read out a few of the questions]. Then, once you gave your answers, 

you were provided resources in the community [list community resource referrals that were 

made]. I want to learn more about your experience answering these questions and receiving 

referrals to these community resources so that we can improve the way health care can support 

patients and provide better quality care.  

 

If it’s okay with you, I’d like to digitally record this interview. The recording will be kept on this 

password protected recorder until I can download the recording into a secure, limited access 

folder that only myself and the study team has access to. After the recording is downloaded, it 

will be immediately deleted from the recorder. We will then send it to an approved transcription 

service that will transcribe the interview for us so that we can learn more about your experience. 

Do you have any questions about that process? [Wait for response, if no questions, continue on 

with the interview]. 

 

If you’d like me to stop recording at any time, please let me know and I’ll turn off the recorder. 

Also, please remember that you can always decline to answer any of my questions. Your 

responses will be kept completely confidential and will not affect your care or from any 

community organization. Do you have any questions before I turn on the recorder? [Wait for 

response, if no further questions, begin the recorder and the interview questions].  

 

 

I. Characteristics of PRAPARE Assessment and Referral (HEIF Framework Element: 

Characteristics of the Innovation) 

 

1. PRAPARE stands for the Protocol for Responding to Patients Assets Risks and Experiences 

and includes questions on social and economic aspects of your life. For example, whether 

you have stable housing, enough food for you and your family, and about your employment 

situation. Why do you think you were asked these questions? 
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o Probe: Are there other aspects of your life that you think it’s important for 

your health care team to know about that are not covered in the questions you 

were asked?  

o If yes: Please describe to me what some of those aspects are. 

2. Do you think it is important that <community health center name> has this information? 

Why or why not? 

o If yes: In what ways do you think these topics are important to your health?  

o If no: Why do you think these topics are not important to your health? What 

topics would be important for us know about your health?  

 

3. What do you remember about the conversation you had with [NAME] about your social and 

financial needs? 

o Optional Probe: What was the most memorable part of your experience in 

answering these questions with [NAME]? 

4. Approximately how long did it take to answer these questions with [NAME]? 

o Optional probe: Could you tell me more about the amount of time it took? 

5. What do you remember about the community resources you were provided?  

6. Was it hard to access the community resource you were referred to? 

o Optional follow up probing question: Could you tell me more about why it 

was hard/easy?  

o If no, how did you decide on which resources that you would look into?  

o If yes, what could have made it easier for you to look into the resources you 

were provided? 
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7. Did you feel that the community resources you were referred to were helpful? 

o Optional follow up probing question: Could you tell me more about why these 

resources were helpful/unhelpful? 

 

II. Patient Experience (HEIF Framework Elements: Clinical Encounter, Patient Factors, 

Provider Factors) 

 

Thank you for sharing all of that information with me. Now I’d like to learn more about what 

made the PRAPARE process easier or harder. Are you ready? 

 

8. Were you comfortable sharing answers with the staff member at <community health center 

name>? Why or why not? What could have made the experience even better?  

9. Were any of the questions difficult to understand?  

o Optional follow up probing question: Could you tell me more about why it 

was hard/easy? 

10. Did you have any concerns about your privacy? 

o Optional Probe: How do feel about your responses to [NAME] questions 

being shared with other members of your health care team?  

o Optional probing question if response is in the affirmative: Could you tell me 

more about your privacy concerns? 

11. We are considering administering the questions [NAME] asked you in different ways. 

o What are your thoughts on answering these questions using a paper form in 

clinic while you wait? 

o What are your thoughts on answering these questions online using a computer, 

phone, or tablet? 

o What are your thoughts on answering these questions over the phone? 
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o How could we improve your experience of answering the questions in person 

with a <community health center name> staff member?  

 

12. We are considering different ways to follow up with patients after they’ve answered the 

questions and received community referrals. The goal of a follow-up would be to make sure 

patients were able to access the community resources, and if not, provide a reminder, 

information (i.e., hours of operation, contact information, forms), or help troubleshoot 

challenges to accessing the resource.   

o What are your thoughts on receiving a follow-up call from a volunteer or 

member of the health care team at <community health center name>? 

o What are your thoughts on receiving a follow-up text message? 

o What are your thoughts on receiving a follow-up email or message through 

your patient portal [ex: MyChart]?  

 

13. If you had any, did you feel that your questions were answered by [NAME]? 

14. Did you feel like you were treated differently or unfairly while answering these questions 

with [NAME]? 

o Optional follow up probing question: If so, could you tell me more about this 

experience? 

15. Did you feel that you needed more time with [NAME] while answering the questions? 

16. Did you feel that you were respected by <community health center name> staff or clinicians 

during your visit where you answered these questions [can reference the physical PRAPARE 

form]? 

o If no: Please describe why you felt this way.  

17. Did you feel that [NAME] gave you choices or accepted your input on the type of 

community resource to use? 

o Probe: How was your input utilized in choosing community resources?  
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III. Context and Health System Factors (HEIF Framework Elements: Inner Context, Outer 

Context) 

Thank you for sharing all of that information with me. Now I’d like to learn more about your 

experiences with health care and in the community in general. Are you ready?  

 

18. Had you previously ever had a bad health care experience? 

o Optional follow up probing question: If so, could you tell me more about that 

experience? Do you think it impacted your experience with PRAPARE? 

19. Had you ever had a bad experience at a community resource before? 

o Optional follow up probing question: If so, could you tell me more about that 

experience? Do you think it affected your experience with PRAPARE? 

20. Did you feel that there is an expectation from society that you not accept help? 

o Optional follow up phrasing: Do you feel like there’s an expectation you 

shouldn’t accept help? Did you feel uncomfortable accepting help?  

o Optional follow up probing question: If so, could you describe how this may 

have affected your experience with answering PRAPARE questions about 

your social and financial situation? 

o Optional follow up probing question: If so, how did this effect your 

willingness to accept the referral to this community resource? 

21. Did you feel that there is an expectation from society that you not discuss social or financial 

aspects of your life? 

o Optional follow up phrasing: Do you find it hard to discuss social or financial 

aspects of your life in a doctor’s visit?  
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o Optional follow up probing question: If so, could you describe how this may 

have affect your experience with answering PRAPARE questions about your 

social and financial situation? 

o If affirmative, follow up question: Would you mind sharing what made it 

difficult?  

22. Do you feel your identity (ex: race, gender, religion, etc.) has led you to be treated differently 

in a health care or community settings? For example, did you feel that your race, gender, or 

identity impacted how you were treated? 

o If yes, Tell me more about this. How were you treated differently? 

o If yes, What could we do to further improve how you are treated here?  

 

Thank you for your time! 

 

[Stop audio recorder and as soon as possible load recorder to secure drive. Once successfully 

saved to drive, delete recording from recording device.] 
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APPENDIX E: PRAPARE HEIF CODEBOOK 

 

Codebook guide: 

DOMAIN- Domains are based on the Health Equity Implementation Framework (HEIF) and are 

capitalized and in bold 

 

Category – Categories are larger groupings of codes relevant to a specific HEIF domain. Each 

category is nested within a HEIF Domain. It is possible for a category to be nested 

within multiple HEIF Domains. Categories are in bold and italicized.  

 

Code – Codes are words or short phrases that are essence capturing. They are used to symbolize 

or translate data. Each code is nested within an overarching category. Codes are in 

bold.  

 

Overarching codes: 

Codable Quotes – The ‘Codable Quotes’ code is applied to quotes or short excerpts that 

illustrate the concept of the code in a way that is illustrative and help 

explain the phenomenon. This code should be applied to qualitative data 

that may be included verbatim in the final manuscript to present the larger 

findings of the qualitative analysis.  

 

Barrier – The ‘Barrier’ code is applied in conjunction with other codes to indicate a 

challenge, obstruction, or difficulty that has an implication for PRAPARE 

implementation and administration. For example, not enough time for a 

discussion on community resource options could be a barrier that makes it 

more challenging for patients to successfully accessed resources they have 

been referred to.  

 

Facilitator – The ‘Facilitator’ code is applied in conjunction with other codes to indicate 

a factor that aided the implementation of PRAPARE and administration. 

For example, a non-judgmental and respectful approach to PRAPARE 

administration may have made it easier for patients to honestly report their 

social needs and makes it more likely that they receive relevant and 

needed resources.  
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HEIF Domains, Categories, and Codes: 

 

CLINICAL ENCOUNTER – The clinical encounter, or patient-provider interaction between 

recipients, which is important to patient satisfaction, trust in providers, and health 

outcomes. The clinical encounter might be even more important for patients from 

vulnerable populations due to preferences unique to these populations. This 



 

80  

category includes aspects of PRAPARE that are specific to the clinical encounter 

such as communication with staff/clinicians.  

 

Process – This category refers to the clinical workflow or process by which patients 

were selected and administered PRAPARE (i.e. warm hand-off, in waiting  

room, or post-visit referral). It describes how PRAPARE was incorporated into the 

larger clinical visit.  

 

Screening – Any description of the process or clinical workflow that led to screening.  

 

Referral – Any description of the process or clinical workflow that led to or 

describes the referral to community resources or social services. 

 

Responsiveness – Any comment on the timeliness or amount of time associated with the 

screening or referral connection that was made.  

 

Communication – Any comment on the communication or relationship between the 

patient and the clinical staff during the PRAPARE clinical encounter.  

 

PATIENT FACTORS – These are factors that are specific to the patient and can include beliefs 

about PRAPARE, an individual’s situation, preferences for 

communication/engagement, and attitudes towards specific stakeholders or 

institutions.  

 

Patient Beliefs – Patient beliefs about PRAPARE, it’s role or purpose, characteristics, or 

delivery style.  

 

Purpose of PRAPARE – Why patients believe PRAPARE is being conducted.  

 

Patient acceptability – Patient’s level of comfort to engage with PRAPARE and 

their beliefs about whether they are willing to share private information or 

not. This can also include attitudes related to ‘accepting help’ and the 

individual’s willingness or unwillingness to do so.  

 

Perceived benefit – When a patient comments on the screening or referrals of 

PRAPARE being helpful or perceiving the service to be beneficial to them 

or others.  

 

Patient Knowledge – Apply when patients are describing information they know or don’t 

know. What information the patient has access to and can be either a barrier (lack 
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of knowledge) or facilitator (greater awareness and knowledge that makes 

responding to a social need more effective).  

 

Patient Situation – Whenever a patient is describing an element of their life or 

experience that is specific to them. This could also relate to larger social and 

economic structures, but it is how it affects them day-to-day. This includes 

information on the social need that was identified and responded to.  

 

Transportation – When a patient describes their transportation situation as a 

factor that effects treatment, medical visits, accessing community 

resources, or day-to-day experience. 

Job stability/unemployment – When a patient describes their employment 

situation as a factor that effects treatment, medical visits, accessing 

community resources, or day-to-day experience. 

 

Housing instability – When a patient describes their housing situation (including 

utilities) as a factor that effects treatment, medical visits, accessing 

community resources, or day-to-day experience. 

 

Food security – When a patient describes their ability to access healthful food as 

a factor that effects treatment, medical visits, accessing community 

resources, or day-to-day experience.   

 

Conflict with the criminal justice system – When a patient describes their legal 

situation or a situation with the criminal justice system as a factor that 

effects treatment, medical visits, accessing community resources, or day-

to-day experience. 

 

Financial barriers - When a patient describes their financial situation (not 

otherwise easily coded by one of the above categories) as a factor that 

effects treatment, medical visits, accessing community resources, or day-

to-day experience. 

   

 

PROVIDER FACTORS – These are factors specific to the provider or clinician (this includes 

behavioral health case managers). This can include method of communication, 

time constraints, or techniques/skills used to screen and respond to social needs.  
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Method of Communication – Any description of provider (behavioral case manager) 

approach to communicating PRAPARE questions or referral information to the 

patient.  

 

Polite/Respectful/Compassionate – Any description of provider communication 

that is polite, respectful, compassionate, and collaborative. 

 

Inquiry – A description of provider communication that involves inquiring on the 

patient’s specific situation and questions related to understanding needs or 

accessing resources. Efforts to understand the patient’s situation.  

 

Treatment – Any description of providers or members of health care team creating a 

treatment plan, prescribing medication, or referring to a specialist for surgery. 

This could be associated with PRAPARE or a separate part of their treatment plan 

from a different member of the health care team. 

 

Medication – When the PRAPARE process involves medication adherence or 

accessing medication. This can also include when social needs are 

affecting medication adherence or another element of the provider 

treatment plan’s medication regimen. 

 

Surgical Intervention – When the PRAPARE process involves surgery 

(outpatient or inpatient) or accessing tertiary surgical services. This can 

also include when social needs are affecting access to surgery as part of 

the provider’s treatment plan. 

 

Mental and Behavioral Health - When the PRAPARE process involves 

behavioral health or mental health or counseling services. This can also 

include when social needs are affecting mental health or behavioral health 

treatment as an element of the provider’s treatment plan. 

 

CHARACTERISTICS OF THE INNOVATION – This is typically defined as characteristics 

related to the treatment itself, such as its usability (e.g., side effects, modes of 

delivery), its relative advantage over existing treatments, or its trialability for 

patients. This could include information about the PRAPARE screening itself or 

the process of referring patients to a resource based on an identified need. The 

“innovation” is the full PRAPARE protocol which includes both screening, 

documentation, the referral process, and any ongoing case management.  
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Ease of Use  – Any description about PRAPARE (either screening or resource referral) 

that commented on how easy, simple, or intuitive it was to complete screening 

questions or the resource referral. For example, if PRAPARE screening items 

were unclear to the patient then this would be coded as a Barrier and Ease of Use 

– Screening.  

 

Screening – Any activities or communication that made it easier for the client to 

understand the screening questions or answer them fully and honestly.   

 

Referral  – Any activities or communication that made it easier for the client to 

connect with the community resource that they were being referred to.  

 

Effectiveness  – Any description about PRAPARE (either screening or resource referral) 

that commented on the perception of how effective, beneficial, or helpful it was to 

complete screening questions or the resource referral. For example, if community 

resource referral information revealed to patients that they could receive more 

support and benefits for a need they didn’t know <community health center 

name> could respond to then this would be coded as a Facilitator and 

Effectiveness – Referral. 

 

Screening – Any activities or communication that made it easier for the client to 

understand the screening questions or answer them fully and honestly.   

 

Referral  – Any activities or communication that made it easier for the client to 

connect with the community resource that they were being referred to.  

 

Patient preferences  – Any description about preferences for how patients would like to 

be engaged or approached with PRAPARE (either screening or resource referral) 

this includes method (text message, e-mail, patient portal) and approach 

(communication style or personnel). 

 

Screening – Any patient preferences related to PRAPARE method and approach 

to screening.  

 

Referral  – Any patient preferences related to PRAPARE method and approach 

to referral.  

 

Time  – This is a description of PRAPARE screening or referral in terms of the amount 

of time it took during the clinical encounter that PRAPARE was administered 

during.   
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Screening – Any description of the amount of time spent related to PRAPARE 

method and approach to screening.  

 

Referral  – Any description of the amount of time spent related to PRAPARE 

method and approach to referral.  

 

 

CONTEXT – Inner context factors at the local or organizational level can include leadership 

support for an innovation, feedback processes, the structure of a system, or any 

formal policies to embed change within a practice. 

 

Outer context factors might include incentives or mandates of the larger health 

care delivery system that patients work within. This includes environmental 

(in)stability of a political, economic, or cultural nature within the healthcare 

system and may relate to health care access or quality outside of LCHC.  

 

Inner: Organizational Level – <community health center name> specific testimonies 

about positive or negative previous experiences.  

 

Positive experience – When an interaction or service provided by a community 

resource or social service is perceived as helpful, convenient, or beneficial 

to the patient/client.  

 

Negative experience - When an interaction or service provided by a community 

resource or social service is perceived as unhelpful, inconvenient, or 

difficult to the patient/client.  

 

Inner: Local Level – In reference to local community resources, social services, or 

challenges and opportunities associated with the Durham community whether it 

be economic forces or social forces. This could include positive or negative 

experiences.  

 

Positive experience – When an interaction or service provided by a community 

resource or social service is perceived as helpful, convenient, or beneficial 

to the patient/client.  

 

Negative experience - When an interaction or service provided by a community 

resource or social service is perceived as unhelpful, inconvenient, or 

difficult to the patient/client.  
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Outer: Health Care System - The larger health care system. This could include a 

hospital’s commitment to reducing disparities or its culture regarding quality 

improvement and health equity. This could also include negative or positive 

previous experiences.  

 

Positive experience – When an interaction or service provided by a community 

resource or social service is perceived as helpful, convenient, or beneficial 

to the patient/client.  

 

Negative experience - When an interaction or service provided by a community 

resource or social service is perceived as unhelpful, inconvenient, or 

difficult to the patient/client.  

 

 

SOCIETIAL INFLUENCE – Societal influence includes structural social and economic forces 

that shape decision making within a health care system, design of policies or procedures, or 

individual-level perception.  

 

Sociopolitical Forces – Larger, structural factors that include stigma, societal 

expectations, or political climate.  

 

Discrimination & Bias – Any description of events or experiences, implicit or 

explicit, wherein patients are subjected to racism or discrimination based 

on their identity.  

 

Accepting Help – Any comment on stigma or societal influence surrounding 

answering questions related to social and economic factors or accepting 

help in the form of referrals to social services or community resources. 

This could also pertain to how this societal influence is expressed on an 

individual, patient-level belief.  

 

Economies – The economic forces within which patients, providers, and other recipients 

are living and attempting to be healthy or provide healthcare or access health care.  
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APPENDIX F: PATIENT QUOTES ON BARRIERS AND FACILITATORS OF 

PRAPARE IMPLEMENTATION 

 

Table F.1. Respondents’ Illustrative Quotes Describing Implementation Barriers or Facilitators 

Organized by the HEIF 

Qualitative 

Code 

Categories 

HEIF 

Domain 
Description 

Illustrative Quotes of 

Implementation Barriers 

and Facilitators  

Ease of Use, 

Effectiveness, 

Patient 

Preferences, and 

Time 

Characteristics 

of the 

Innovation 

 

Characteristics 

related to the 

evidence based 

approach itself. In 

this case this 

includes both the 

PRAPARE 

screening and 

response protocols 

and any ongoing 

case management. 

This includes 

being simple or 

intuitive (Ease of 

Use) or beneficial 

or useful 

(Effectiveness). 

This also includes 

how the integration 

of patient 

preferences and the 

amount of time 

(Time) affected 

usability (Patient 

Preferences).  

  

“I was just so grateful. I 

didn’t know I could get that 

kind of service the same 

day.” (Facilitator) 

 

“Another thing that <care 

manager name> told me was 

if I took the bus, that they 

could help with bus pass. 

<care manager name>  was 

saying things like that. You 

know, she just threw out 

everything that could to help 

me.” (Facilitator) 

 

“I was like, very, very happy 

about that because 

sometimes—you know, I’ve 

been an independent person 

all my life. I never asked for 

help. I don’t like to ask when 

I can because somebody else 

is worse than me. And for 

her to go into what I was 

going through, for her to 

bring it out of me, to just say 

it—I was very grateful.” 

(Facilitator) 

 

“It was good because the 

food they gave me, it was 

something I could use. Like 

some pantries give you 

things and you really can’t 

use them, but they gave me 
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Qualitative 

Code 

Categories 

HEIF 

Domain 
Description 

Illustrative Quotes of 

Implementation Barriers 

and Facilitators  

things that I wouldn’t buy for 

myself like squash, zucchini. 

Sometimes I can’t really 

afford it, but they gave it to 

me.” (Facilitator) 

 

 

Process and 

Responsiveness 

Clinical 

Encounter 

 

The clinical 

encounter or 

clinical workflows 

that led to the 

patient-provider 

interaction or 

between recipients. 

These delivery 

mechanisms are of 

particular 

importance to 

vulnerable 

populations due to 

characteristics or 

preferences for 

engagement that 

are unique. 

“I was still waiting to see my 

doctor when she came in, so 

it was perfect timing.” 

(Facilitator) 

 

“…she took her time. I 

would say it was closer to 

eight. Maybe around eight to 

10 minutes, something like 

that. She stood there. She 

took her time.” (Facilitator) 

 

 

it was in between my 

appointment. I was there for 

my appointment, so she just 

like sneaked her way in. The 

nurse told her that she could, 

you know, come and see me 

if I agreed to it, so I agreed. 

So, she didn’t take long at 

all. (Facilitator) 

 

 

“I was really impressed 

because she says, “Well, I 

left a message.” She says, “If 

they don’t get back to you, 

call me and let me know.” 

So, it just really impressed 

me. A lot of people say, “Oh, 

I’ll make a phone call. 

Somebody will get back to 

you.” They never get—you 

know.” (Facilitator) 

 



 

88  

Qualitative 

Code 

Categories 

HEIF 

Domain 
Description 

Illustrative Quotes of 

Implementation Barriers 

and Facilitators  

“No. It was just like boom, 

boom, boom [ph]. She just 

connected me to these things. 

And they were just on it 

[ph].” (Facilitator) 

 

“<Provider name> was 

very, very helpful to me. 

Because I was surprised that 

she would even supply that 

kind of help, or just even tell 

me that I could get a little bit 

of help. She kept asking me, 

“After you got sick and went 

back to work, do you have 

food? Do you have money?” 

She kept asking me those 

kind of questions now and 

I’m like, how did she even 

think about those kinds of 

things, because usually you 

go to your doctor and they 

would just treat you and you 

leave, but she was just 

awesome.” (Facilitator) 

 

“Yeah, I was waiting for an 

appointment. She came in 

asking me these questions, 

and she asked me did I agree 

to do it, and I said “yes.” So, 

she really got me stuff 

Section 8. She really got me 

a lot of information, you 

know.” (Facilitator) 

 

“That’s what really just, you 

know, really just got to me. 

You know, I was telling you 

know the other clients, the 

other people that was sitting 

there, you know, about how 

well they helped, how 
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Qualitative 

Code 

Categories 

HEIF 

Domain 
Description 

Illustrative Quotes of 

Implementation Barriers 

and Facilitators  

quick—I mean they just—it 

really shocked me how 

quickly— They jumped in to 

help you.” (Facilitator) 

 

“No, I really think that it was 

put together perfect for me, 

because I didn’t have to 

scramble around. I didn’t 

have to call 10 or 15 different 

places and they’re not 

offering anything that’s on 

the paper, you know.” 

(Facilitator) 

 

Inner Context 

(Local and 

Organizational 

Level) and Outer 

Context (Health 

Care System) 

Context 

 

Inner context 

factors include 

formal policies, 

previous 

experiences, or 

descriptions of 

political, social, or 

economic 

implementation 

drivers that is 

associated with the 

clinic, community 

based 

organizations, or 

locally 

administered social 

services. Outer 

context includes 

engaging with 

health care systems 

at large. This could 

include factors 

associated with 

access or quality or 

institutional 

policies.  

“The Housing Authority is 

failing the tenants. They are. 

They really are. And I’m 

like, I just don’t get it. I don’t 

get it.” (Barrier) 

 

“Yeah. I’m pretty sure 

everybody knows that you go 

to the doctor and emergency 

or something like that, a big 

bill [ph] is going to follow… 

And I believe that’s 

something that needs to be in 

everybody’s mind when 

going to the doctor if [ph] 

they don’t have insurance.” 

(Barrier)  

 

“I set an appointment, I 

cancelled an appointment, 

and I feel that they don’t 

want to treat me. I don’t 

know why. I cancelled the 

last appointment because I 

have fever. It’s very difficult 

to go to the dentist with 

fever. I don’t know why they 
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Qualitative 

Code 

Categories 

HEIF 

Domain 
Description 

Illustrative Quotes of 

Implementation Barriers 

and Facilitators  

are not flexible. And as I told 

you before, they are dealing 

with patients, they are not 

dealing with machines or 

robots.” (Barrier) 

 

“I had to go to the social 

service department and 

provide proof. It was just 

such a long process and they 

didn’t need an appointment, 

but I was there for like hours 

and it was so draining. I’m 

like, if I had known this, I 

would have just made an 

appointment, maybe it would 

have been faster. I sat in the 

lobby for a long time, 

probably like a good hour 

waiting to see someone… Do 

you know what I’m saying? I 

didn’t want to spend half of 

my day sitting there waiting 

to get assistance with a bill.” 

(Barrier) 

 

Patient Beliefs, 

Knowledge, and 

Situation 

Patient 

Factors 

 

Factors that affect 

implementation 

that are specific to 

the patient and can 

include beliefs, 

acceptability, 

privacy concerns, 

and individual’s 

situation, 

preferences for 

communication or 

engagement, and 

attitudes towards 

relevant 

stakeholders or 

institutions.  

 

“Because a lot of people 

don’t realize how much help 

is out there. You know, 

unless you ask, you never 

know. And I’ve never 

dreamed of asking anybody 

at (FQHC name) that until 

she approached me that day. 

So, it really helped me, you 

know?” (Barrier) 

 

“For one, it shows that it’s 

not just about seeing a 

patient, getting them in and 

out, that they actually care 

about the patients. I’ve been 
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Qualitative 

Code 

Categories 

HEIF 

Domain 
Description 

Illustrative Quotes of 

Implementation Barriers 

and Facilitators  

going to (FQHC name) off 

and on for many years and I 

know that the majority of the 

patients, including myself, 

are low-income. So, knowing 

that there are other resources 

out that can help with 

different things, that’s real 

helpful.” (Facilitator)  

 

“No, I didn’t have any 

concerns about my privacy, 

because I felt like they was 

there to help, and you know, 

the only way for them to help 

me is to give them the 

information that they need to 

help me. If I beat around the 

bush, then it’ll take longer, 

because I’m not really giving 

them the straight 

information. So no, I really 

wasn’t concerned about, you 

know, my privacy.” 

(Facilitator) 

 

Method of 

Communication 

and Treatment 

Provider 

Factors 

 

A description of 

factors specific to 

the provider or 

care team. This can 

include method of 

communication or 

techniques used to 

screen and respond 

for social needs. 

This also includes 

implementation 

considerations 

related to the 

integration of 

PRAPARE with 

treatment, care 

 

“Yeah, I have a very good 

relationship and when you 

have people that actually 

listen—that was another 

thing about the social 

worker, she actually listened 

to me.” (Facilitator) 

 

“I know some people need 

help, but they’re a little more 

prideful and they’re not—

you know? So maybe the 

wording. I don’t remember 

exactly how she asked 

about—I think she said 

something about—do you 
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planning, and 

addressing medical 

needs.  

feel, you know, with your 

current living situation, are 

you feeling safe? Maybe 

wording things a little 

different so the person 

doesn’t feel intimidated or 

feel like—am I being asked 

this question because of my 

income status, or because 

I’m a—feeling like they’ve 

been placed in like a 

category because they’re a 

patient at (FQHC name).” 

(Facilitator) 

 

“Yeah, I was comfortable 

because of their approach. 

You know, some people have 

a hard approach, you know, 

to you, to your situation—

you know, why this happen, 

why that happen? But they 

didn’t go into that. They 

didn’t go into, “What did you 

do with every penny?” You 

know, because I told her, I 

said, “Look, I only get so 

much a month, I only get 

SSI, and I have a high gas, 

high electric.” So she was 

like, “Don’t worry about that. 

This is what you need.” You 

know?” (Facilitator)  

 

Economies and 

Sociopolitical 

Forces 

Societal 

Influence 

 

A description of 

factors that effect 

implementation 

but are subject to 

larger, structural 

forces that include 

stigma, 

discrimination, 

 

“Q: Did you find it hard to 

ask those questions before? 

A: In a way yes. Yeah. As I 

said, because I’ve always 

been independent. I’ve 

always done everything for 

myself. So, when you’re 

done everything for yourself 
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societal 

expectation, 

economic policy, 

and/or political 

climate.  

it is so embarrassing to beg. 

Not beg, but it’s—… 

Because you’re used to doing 

those things for yourself. So, 

because you’re not used to it, 

so it’s hard to just get up and 

start asking people and things 

like that. So, it was a little 

difficult to ask about it.” 

(Barrier)” 

 

“To go all the way out there 

(affordable housing property) 

and then find out, “Oh, this 

was—this isn’t offered 

anymore.” ”Why they still 

have us on the list? Because 

we’re not taking Section 8 

(housing assistance) 

anymore. We stopped taking 

Section 8 two or three years 

ago.” (Barrier) 

 

“Q: Did you find that 

anything else, just like in 

your background, your 

culture, that made it difficult 

to ask those questions or 

reach out for help? A: Yes. 

Because, like my culture—

when we come, and you 

travel, you travel to be strong 

You don’t travel to be weak, 

because we are stronger like 

10 times more because that’s 

why we came here. We 

didn’t come to be a liability, 

you see? So, these are some 

of the things that you think 

about, too. You didn’t come 

to be a liability, and so we 

work like 10 times harder.” 

(Barrier) 
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“Prior to getting my 

Medicare… I had a lot of 

problems getting the proper 

care I needed because I 

wasn’t working. So, I was 

really dependent on my sister 

to pay my copays, and she 

has a family on her—of her 

own, and she stays in D.C. 

But she did the best she 

could.” (Barrier) 

 

“The problem—let me be 

honest with you. We are in 

the process with the United 

States Citizenship and 

Immigration Service, and I 

told the person, I remember 

the—probably she was a 

social worker or something 

like that. I told the person 

that we can’t receive any, 

any help from the 

government right now 

because we are in the process 

with the United States 

Citizenship and Immigration 

Service. I talked with my 

lawyer. He told me that it’s 

not the time—it’s not good 

for us to receive any 

government help right now.” 

(Barrier) 

 

“Sometimes, when you’re 

applying for a job, or when 

you are filling out a form, 

sometimes I feel that it’s like 

discriminatory. 

Discriminatory because if, 

for example, if I say 

________, “He’s Hispanic, 
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he’s American Indian,” 

probably you don’t get that 

job, or you don’t get—or 

probably, sometimes—I 

think sometimes that you 

don’t—you’re going to be 

treated fairly or something 

like that because it’s a 

barrier.” (Barrier)  

 

“Well, I’m on social media 

and I notice when people 

post or make comments 

about being in need or 

whatever. Of course, their 

close friends or family might 

comment and sound 

sympathetic or whatever. But 

it seems like there’s always 

backlash from that like, 

“People need to stop putting 

up”—not me personally. I 

would never do a GoFundMe 

to raise money for a family 

member’s funeral. That’s just 

a personal thing. But some 

people, that may be the only 

choice they have. And 

depending on their situation, 

so you just see like a lot of 

backlash when people do ask 

for help like they’re not 

supposed to. But then it’s 

like, “Well, how do you 

expect some people to be 

able to do better if they don’t 

make it known that they need 

help?” (Barrier) 

 

“People judge. You know, 

“Why do you need help? 

What did you do with—

aren’t you working?” Things 
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like that. Because people 

tend to judge. If you’re in 

need and they figure it’s 

something you didn’t do 

right or it’s something you 

did wrong, whereas that may 

not necessarily be the 

situation.” (Barrier) 

 

“Yeah, so I know social 

services is like that with—I 

think they’re like that with 

rent. They only help once a 

year. Well, once you reach a 

certain amount. So, like, I 

think, like, if—they’ll help 

you up to $600 per year. 

Anything more than at, you 

have to find somewhere else 

to get the assistance. And it’s 

like, if your rent is already 

like eight, when you come, 

you’ve got to have the other 

amount.” (Barrier) 

 

“Yeah, it’s crazy. In the last 

year, I’ve needed help. In all 

honesty, I probably would 

have gotten approved but 

that’s all of the hoops and 

hoops you have to jump 

through and jump over to get 

it. I just wasn’t in for it, so I 

didn’t bother.” (Barrier) 

 

“So, Section 8, this has been 

a really frustrating 

experience, getting the 

repairs you need and the 

feeling that the landlord’s not 

doing their job, not doing 

their part. Yeah, he’s not. 
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And then you’re letting him 

get by with it.” (Barrier) 

 

“Well, social needs, financial 

needs, I don’t discuss with 

anybody because ain’t 

nobody going to listen to 

you. The people that I 

normally talk to, they don’t 

have no more than I have, so 

there’s no one else to talk to 

because don’t nobody else 

want to listen. That’s how I 

look at it. Like the mayor. 

We talk and talk and talk and 

talk, and he just does what he 

wants to do.” (Barrier) 
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